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Preface

The pleasure of authoring a textbook comes from writing about a subject that we enjoy and
find exciting. As authors, we hope that we can pass on to the reader not only knowledge but
also the excitement that we feel for the subject. In addition, writing about investments brings
an added stimulant because the subject can affect the reader during his or her entire business
career and beyond. We hope that what readers derive from this course will help them enjoy
better lives through managing their financial resources properly.

The purpose of this book is to help you learn how to manage your money so you will de-
rive the maximum benefit from what you earn. To accomplish this purpose, you need to learn
about the many investment alternatives that are available today and, what is more important,
to develop a way of analyzing and thinking about investments that will remain with you in the
years ahead when new and different investment opportunities become available.

Because of its dual purpose, the book mixes description and theory. The descriptive mate-
rial discusses available investment instruments and considers the purpose and operation of
capital markets in the United States and around the world. The theoretical portion details
how you should evaluate current investments and future opportunities to develop a portfolio
of investments that will satisfy your risk-return objectives.

Preparing this tenth edition has been challenging for two reasons. First, we continue to experi-
ence rapid changes in the securities markets in terms of theory, new financial instruments, innova-
tive trading practices, and the fallout from the significant credit and liquidity disruption and the
numerous regulatory changes that followed. Second, as mentioned in prior editions, capital markets
continue to become very global in nature. Consequently, early in the book we present the compel-
ling case for global investing. Subsequently, to ensure that you are prepared to function in a global
environment, almost every chapter discusses how investment practice or theory is influenced by the
globalization of investments and capital markets. This completely integrated treatment is to ensure
that you develop a broad mindset on investments that will serve you well in the 21st century.

Intended Market

This text is addressed to both graduate and advanced undergraduate students who are looking
for an in-depth discussion of investments and portfolio management. The presentation of the
material is intended to be rigorous and empirical, without being overly quantitative. A proper
discussion of the modern developments in investments and portfolio theory must be rigorous.
The discussion of numerous empirical studies reflects the belief that it is essential for alterna-
tive investment theories to be exposed to the real world and be judged on the basis of how well
they help us understand and explain reality.

Key Features of the Tenth Edition

When planning the tenth edition of Investment Analysis and Portfolio Management, we wanted
to retain its traditional strengths and capitalize on new developments in the investments area
to make it the most comprehensive investments textbook available.

First, the current edition maintains its unparalleled international coverage. Investing knows
no borders, and although the total integration of domestic and global investment opportunities
may seem to contradict the need for separate discussions of international issues, it, in fact,
makes the need for specific information on non-U.S. markets, instruments, conventions, and
techniques even more compelling.

x i i i



Second, both technology and regulations have caused more significant changes during the last
decade in the functioning and organization of global security markets than during the prior
40 years. Chapter 4 contains a detailed discussion of this evolution and the results for global markets.

Third, today’s investing environment includes derivative securities not as exotic anomalies but
as standard investment instruments. We felt that Investment Analysis and Portfolio Management
must reflect that reality. Consequently, our four chapters on derivatives are written to provide the
reader with an intuitive, clear discussion of the different instruments, their markets, valuation,
trading strategies, and general use as risk management and return enhancement tools.

Fourth, we have added many new questions and problems to the end-of-chapter material to
provide more student practice on executing computations concerned with more sophisticated
investment problems.

Fifth, we have updated and enhanced the collection of Thomson ONE: Business School Edi-
tion (BSE) exercises in several end-of-chapter problem sets. Thomson ONE: BSE is a profes-
sional analytical package used by professionals worldwide. Our text allows one-year access for
students to Thomson ONE: BSE, which contains information on firms, including financial
statement comparisons with competitors, stock price information, and indexes for comparing
firm performance against the market or sector. Thomson ONE: BSE is a great package for
hands-on learning, which rivals or exceeds that offered by other textbook publishers.

Major Content Changes in the Tenth Edition

The text has been thoroughly updated for currency. In addition to these time-related revisions,
we have also made the following specific changes to individual chapters:

Chapter 3 The updated evidence of returns (through 2010) continues to support global diver-
sification, and an updated study on global assets supports the use of a global measure of sys-
tematic risk to explain asset returns. Also, we consider new investment instruments available
for global investors, including global index funds and the continued growth of exchange-
traded funds (ETFs) for numerous countries and sectors.

Chapter 4 Because of the continuing growth in trading volume handled by electronic commu-
nications networks (ECNs), this chapter was heavily rewritten to discuss in detail the signifi-
cant changes in the market as well as the results of this new environment including the “flash
crash” in 2008. This includes a discussion on the continuing changes on the NYSE during
2008–2011. We also consider the rationale for the continuing consolidation of global ex-
changes across asset classes of stocks, bonds, and derivatives. In addition, we document recent
mergers and discuss several proposed and failed mergers. Finally, we note that the corporate
bond market continues to experience major changes in how and when trades are reported
and the number of bond issues involved.

Chapter 5 This chapter contains a discussion of fundamental weighted stock and bond indexes
that use sales and earnings to weight components rather than market value. Also included is
an updated analysis of the relationship among indexes.

Chapter 6 New studies that both support the efficient market hypothesis but also provide new ev-
idence of anomalies are examined in this chapter. There is also discussion of behavioral finance and
how it explains many of the anomalies. Further, we discuss the implications of the recent changes
in the cost of trading (considered in Chapter 4) on some of the empirical results of prior studies.

Chapter 8 This chapter has been revised to enhance the presentation of the important transition be-
tween modern portfolio theory and the Capital Asset PricingModel (CAPM) in a more intuitive way,
including a new section on industry-specific characteristic lines. The discussion contains several exam-
ples of how the CAPM ismeasured and used in practice, in both the United States and global markets.

Chapter 9 The discussion of the theory and practice of using multifactor models of risk
and expected return has been updated and expanded. The connection between the Arbitrage

x i v Preface



Pricing Theory (APT) and empirical implementations of the APT continues to be stressed,
both conceptually and with several revised examples using Morningstar style classification data.

Chapter 10 This chapter contains a detailed comparison of alternative cash flow specifications
and how they are used in valuation models and credit analysis. When we apply the extensive
ratio analysis to Walgreens, it uncovers several changes in the performance by Walgreens,
which highlights the usefulness of the analysis.

Chapter 11 Here we emphasize the two alternative approaches to valuation (present value of
cash flows and relative valuation). An updated presentation of the yield spread during the
2008–2010 period enforces the importance of the changing risk premium.

Chapter 12 This chapter both considers the macroeconomic variables that affect capital mar-
kets and demonstrates the microvaluation of these markets. The demonstration was very chal-
lenging and insightful due to the economic and market environment in 2008–2011.

Chapter 13 We continue to emphasize the importance of the macroanalysis of an industry and
the large impact this has on the subsequent valuation of the industry.

Chapter 14 We advocate a two-part analysis that first involves a deep analysis of a company
to understand both its business and financial risk and its growth outlook. The second part of
the analysis is a stock valuation component that depends upon the company analysis for in-
puts. The result is two decisions—one on the company and the second on the stock. It is em-
phasized that these decisions do not have to be the same (e.g., the stock of a good company
may be a poor stock—it may be overvalued).

Chapter 16 This chapter contains an enhanced discussion of the relative merits of passive versus
active management techniques for equity portfolio management focusing on the important role of
tracking error. Expanded material on measuring the tax efficiency of an equity portfolio has been
introduced, along with additional analysis of equity portfolio investment strategies, including fun-
damental and technical approaches, as well as a detailed description of equity style analysis.

Chapter 17 Because of the major credit-liquidity problems encountered in the U.S. bond mar-
ket during 2007–2009, which continue to impact security markets around the world, several
topics in the chapter have been added or adjusted. This includes discussions on government-
sponsored entities (GSEs), bond-rating firms, municipal bond insurance, collateralized debt
obligations (CDOs), auction-rate securities, and covered bonds.

Chapter 18 We discuss four specifications of duration including the strengths and problems
for each of them. Similarly, we consider three yield spreads—traditional spreads, static yield
spreads, and option adjusted spreads (OAS)—and the relationships among them.

Chapter 19 This chapter on bond portfolio management strategies has been enhanced and revised
to include an extended discussion comparing active and passive fixed-income strategies, as well as
new and updated examples of how the bond immunization process functions. Both new and up-
dated material on how the investment style of a fixed-income portfolio is defined and measured in
practice has also been included, along with new examples of active bond management strategies.

Chapter 20 Expanded discussions of the fundamentals associated with using derivative securities
(e.g., interpreting price quotations, basic payoff diagrams, basic strategies) are included in this chap-
ter.We also provide updated examples of both basic and intermediate riskmanagement applications
using derivative positions, as well as newmaterial on how these contracts trade in the marketplace.

Chapter 21 New and updated examples and applications are provided throughout the chapter,
emphasizing the role that forward and futures contracts play in managing exposures to equity,
fixed-income, and foreign exchange risk. Also included is an enhanced discussion of how fu-
tures and forward markets are structured and operate.

Chapter 22 Here we expand the discussion linking valuation and applications of call and put
options in the context of investment management. The chapter contains both new and
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updated examples designed to illustrate how investors use options in practice, as well as a dis-
cussion of the recent changes to options markets.

Chapter 23 This chapter includes a revised discussion of several advanced derivative applica-
tions (e.g., swap contracting, convertible securities, structured notes, real options), as well as
updated examples and applications of each of these applications. An extensive discussion of
how credit default derivatives are used in practice has also been updated.

Chapter 24 Contained in this chapter is a revised and updated discussion of the organization
and participants in the professional asset management industry. Of particular note is an exten-
sive update of the structure and strategies employed by hedge funds as well as enhanced anal-
ysis of how private equity funds function. The discussion of ethics and regulation in the asset
management industry that concludes the chapter has also been updated and expanded.

Chapter 25 An updated and considerably expanded application of the performance measure-
ment techniques introduced throughout the chapter is provided, including new material re-
garding the calculation of information ratios. The discussion emphasizes how the concept of
“downside” risk can be incorporated into the performance measurement process and the ex-
amination of techniques that focus on the security holdings of a manager’s portfolio, rather
than the returns that the portfolio generates.

Supplement Package

Preparation of the tenth edition provided the opportunity to enhance the supplement products
offered to instructors and students who use Investment Analysis and Portfolio Management.
The result of this examination is a greatly improved package that provides more than just ba-
sic answers and solutions. We are indebted to the supplement writers who devoted their time,
energy, and creativity to making this supplement package the best it has ever been.

STOCK-TRAK® Thousands of students every year use STOCK-TRAK® to practice invest-
ment strategies, test theories, practice day trading, and learn about the various markets. A cou-
pon for a price reduction for this optional stock simulation is included with the text.

Instructor’s Manual The Instructor’s Manual is available on the IRCD. Written by Narendar Rao
at Northeastern Illinois University, it contains a brief outline of each chapter’s key concepts and
equations, which can be easily copied and distributed to students as a reference tool.

Test Bank The Test Bank, written by Brian Boscaljon at Penn State University–Erie, includes
an extensive set of new questions and problems and complete solutions to the testing material.
The Test Bank is available on the IRCD. For instructors who would like to prepare their exams
electronically, the ExamView version contains all the test questions found in the printed ver-
sion. It is available on the IRCD.

Solutions Manual This contains all the answers to the end-of-chapter questions and solutions to
end-of-chapter problems. Edgar A. Norton at Illinois State University was ever-diligent in the prepa-
ration of these materials, ensuring the most error-free solutions possible. It is available on the IRCD.

Lecture Presentation Software A comprehensive set of PowerPoint slides created by Yulong Ma
at California State University, Long Beach, is available on the IRCD. Each chapter has a self-
contained presentation that covers all the key concepts, equations, and examples within the chap-
ter. The files can be used as is for an innovative, interactive class presentation. Instructors who
have access to Microsoft PowerPoint can modify the slides in any way they wish, adding or delet-
ing materials to match their needs.

Website The text’s Website can be accessed through http://login.cengage.com/ and includes
up-to-date teaching and learning aids for instructors and students. The Instructor’s Manual,
Test Bank, and PowerPoint slides are available to instructors for download. If they choose to,
instructors may post, on a password-protected site only, the PowerPoint presentation for their
students.
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The chapters in this section will provide a background for your study of investments by
answering the following questions:

• Why do people invest?
• How do you measure the returns and risks for alternative investments?
• What factors should you consider when you make asset allocation decisions?
• What investments are available?
• How do securities markets function?
• How and why are securities markets in the United States and around the world

changing?
• What are the major uses of security-market indexes?
• How can you evaluate the market behavior of common stocks and bonds?
• What factors cause differences among stock- and bond-market indexes?

In the first chapter, we consider why an individual would invest, how to measure the rates of
return and risk for alternative investments, and what factors determine an investor’s required
rate of return on an investment. The latter point will be important in subsequent analyses
when we work to understand investor behavior, the markets for alternative securities, and the
valuation of various investments.

Because the ultimate decision facing an investor is the makeup of his or her portfolio,
Chapter 2 deals with the all-important asset allocation decision. This includes specific steps
in the portfolio management process and factors that influence the makeup of an investor’s
portfolio over his or her life cycle.

To minimize risk, investment theory asserts the need to diversify. Chapter 3 begins our ex-
ploration of investments available to investors by making an overpowering case for investing
globally rather than limiting choices to only U.S. securities. Building on this premise, we dis-
cuss several investment instruments found in global markets. We conclude the chapter with a
review of the historical rates of return and measures of risk for a number of alternative asset
groups.

In Chapter 4, we examine how markets work in general, and then specifically focus on the
purpose and function of primary and secondary bond and stock markets. During the last 15
years, significant changes have occurred in the operation of the securities market, including a
trend toward a global capital market, electronic trading markets, and substantial worldwide
consolidation. After discussing these changes and the rapid development of new capital mar-
kets around the world, we speculate about how global markets will continue to consolidate and
will increase available investment alternatives.

Investors, market analysts, and financial theorists generally gauge the behavior of securities
markets by evaluating the return and risk implied by various market indexes and evaluate
portfolio performance by comparing a portfolio’s results to an appropriate benchmark. Be-
cause these indexes are used to make asset allocation decisions and then to evaluate portfolio
performance, it is important to have a deep understanding of how they are constructed and
the numerous alternatives available. Therefore, in Chapter 5, we examine and compare a num-
ber of stock-market and bond-market indexes available for the domestic and global markets.

This initial section provides the framework for you to understand various securities, how to
allocate among alternative asset classes, the markets where these securities are bought and sold,
the indexes that reflect their performance, and how you might manage a collection of invest-
ments in a portfolio. Specific portfolio management techniques are described in later chapters.
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CHA P T E R 1
The Investment Setting

After you read this chapter, you should be able to answer the following questions:

• Why do individuals invest?
• What is an investment?
• How do investors measure the rate of return on an investment?
• How do investors measure the risk related to alternative investments?
• What factors contribute to the rates of return that investors require on alternative investments?
• What macroeconomic and microeconomic factors contribute to changes in the required rates of return for

investments?

This initial chapter discusses several topics basic to the subsequent chapters.We begin by defin-
ing the term investment and discussing the returns and risks related to investments. This leads to
a presentation of how to measure the expected and historical rates of returns for an individual
asset or a portfolio of assets. In addition, we consider how to measure risk not only for an indi-
vidual investment but also for an investment that is part of a portfolio.

The third section of the chapter discusses the factors that determine the required
rate of return for an individual investment. The factors discussed are those that con-
tribute to an asset’s total risk. Because most investors have a portfolio of investments,
it is necessary to consider how to measure the risk of an asset when it is a part of a
large portfolio of assets. The risk that prevails when an asset is part of a diversified
portfolio is referred to as its systematic risk.

The final section deals with what causes changes in an asset’s required rate of return
over time. Notably, changes occur because of both macroeconomic events that affect all
investment assets and microeconomic events that affect the specific asset.

1.1 WHAT IS AN INVESTMENT?
For most of your life, you will be earning and spending money. Rarely, though, will your current
money income exactly balance with your consumption desires. Sometimes, you may have more
money than you want to spend; at other times, you may want to purchase more than you can af-
ford based on your current income. These imbalances will lead you either to borrow or to save to
maximize the long-run benefits from your income.

When current income exceeds current consumption desires, people tend to save the excess.
They can do any of several things with these savings. One possibility is to put the money un-
der a mattress or bury it in the backyard until some future time when consumption desires
exceed current income. When they retrieve their savings from the mattress or backyard, they
have the same amount they saved.
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Another possibility is that they can give up the immediate possession of these savings for a
future larger amount of money that will be available for future consumption. This trade-off of
present consumption for a higher level of future consumption is the reason for saving. What
you do with the savings to make them increase over time is investment.1

Those who give up immediate possession of savings (that is, defer consumption) expect to receive
in the future a greater amount than they gave up. Conversely, those who consume more than their
current income (that is, borrow) must be willing to pay back in the future more than they borrowed.

The rate of exchange between future consumption (future dollars) and current consumption (cur-
rent dollars) is the pure rate of interest. Both people’s willingness to pay this difference for borrowed
funds and their desire to receive a surplus on their savings (i.e., some rate of return) give rise to an
interest rate referred to as the pure time value of money. This interest rate is established in the capi-
tal market by a comparison of the supply of excess income available (savings) to be invested and the
demand for excess consumption (borrowing) at a given time. If you can exchange $100 of certain
income today for $104 of certain income one year from today, then the pure rate of exchange on a
risk-free investment (that is, the time value of money) is said to be 4 percent (104/100 − 1).

The investor who gives up $100 today expects to consume $104 of goods and services in the
future. This assumes that the general price level in the economy stays the same. This price sta-
bility has rarely been the case during the past several decades when inflation rates have varied
from 1.1 percent in 1986 to as much as 13.3 percent in 1979, with a geometric average of 4.4
percent a year from 1970 to 2010. If investors expect a change in prices, they will require a
higher rate of return to compensate for it. For example, if an investor expects a rise in prices
(that is, he or she expects inflation) at the annual rate of 2 percent during the period of invest-
ment, he or she will increase the required interest rate by 2 percent. In our example, the inves-
tor would require $106 in the future to defer the $100 of consumption during an inflationary
period (a 6 percent nominal, risk-free interest rate will be required instead of 4 percent).

Further, if the future payment from the investment is not certain, the investor will demand
an interest rate that exceeds the nominal risk-free interest rate. The uncertainty of the pay-
ments from an investment is the investment risk. The additional return added to the nominal,
risk-free interest rate is called a risk premium. In our previous example, the investor would re-
quire more than $106 one year from today to compensate for the uncertainty. As an example,
if the required amount were $110, $4 (4 percent) would be considered a risk premium.

1.1.1 Investment Defined
From our discussion, we can specify a formal definition of an investment. Specifically, an
investment is the current commitment of dollars for a period of time in order to derive future pay-
ments that will compensate the investor for (1) the time the funds are committed, (2) the expected
rate of inflation during this time period, and (3) the uncertainty of the future payments. The “inves-
tor” can be an individual, a government, a pension fund, or a corporation. Similarly, this definition
includes all types of investments, including investments by corporations in plant and equipment and
investments by individuals in stocks, bonds, commodities, or real estate. This text emphasizes invest-
ments by individual investors. In all cases, the investor is trading a known dollar amount today for
some expected future stream of payments that will be greater than the current dollar amount today.

At this point, we have answered the questions about why people invest and what they want from
their investments. They invest to earn a return from savings due to their deferred consumption.
They want a rate of return that compensates them for the time period of the investment, the ex-
pected rate of inflation, and the uncertainty of the future cash flows. This return, the investor’s
required rate of return, is discussed throughout this book. A central question of this book is how
investors select investments that will give them their required rates of return.

1In contrast, when current income is less than current consumption desires, people borrow to make up the difference.
Although we will discuss borrowing on several occasions, the major emphasis of this text is how to invest savings.
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The next section of this chapter describes how to measure the expected or historical rate of re-
turn on an investment and also how to quantify the uncertainty (risk) of expected returns. You
need to understand these techniques for measuring the rate of return and the uncertainty of these
returns to evaluate the suitability of a particular investment. Although our emphasis will be on fi-
nancial assets, such as bonds and stocks, we will refer to other assets, such as art and antiques.
Chapter 3 discusses the range of financial assets and also considers some nonfinancial assets.

1.2 MEASURES OF RETURN AND RISK
The purpose of this book is to help you understand how to choose among alternative invest-
ment assets. This selection process requires that you estimate and evaluate the expected risk-
return trade-offs for the alternative investments available. Therefore, you must understand
how to measure the rate of return and the risk involved in an investment accurately. To meet
this need, in this section we examine ways to quantify return and risk. The presentation will
consider how to measure both historical and expected rates of return and risk.

We consider historical measures of return and risk because this book and other publica-
tions provide numerous examples of historical average rates of return and risk measures for
various assets, and understanding these presentations is important. In addition, these historical
results are often used by investors when attempting to estimate the expected rates of return
and risk for an asset class.

The first measure is the historical rate of return on an individual investment over the time
period the investment is held (that is, its holding period). Next, we consider how to measure
the average historical rate of return for an individual investment over a number of time peri-
ods. The third subsection considers the average rate of return for a portfolio of investments.

Given the measures of historical rates of return, we will present the traditional measures of
risk for a historical time series of returns (that is, the variance and standard deviation).

Following the presentation of measures of historical rates of return and risk, we turn to
estimating the expected rate of return for an investment. Obviously, such an estimate contains
a great deal of uncertainty, and we present measures of this uncertainty or risk.

1.2.1 Measures of Historical Rates of Return
When you are evaluating alternative investments for inclusion in your portfolio, you will often be
comparing investments with widely different prices or lives. As an example, you might want to
compare a $10 stock that pays no dividends to a stock selling for $150 that pays dividends of $5
a year. To properly evaluate these two investments, you must accurately compare their historical
rates of returns. A proper measurement of the rates of return is the purpose of this section.

When we invest, we defer current consumption in order to add to our wealth so that we
can consume more in the future. Therefore, when we talk about a return on an investment,
we are concerned with the change in wealth resulting from this investment. This change in
wealth can be either due to cash inflows, such as interest or dividends, or caused by a change
in the price of the asset (positive or negative).

If you commit $200 to an investment at the beginning of the year and you get back $220 at
the end of the year, what is your return for the period? The period during which you own an
investment is called its holding period, and the return for that period is the holding period
return (HPR). In this example, the HPR is 1.10, calculated as follows:

1.1 HPR =
Ending Value of Investment

Beginning Value of Investment

=
$220
$200

= 1:10
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This HPR value will always be zero or greater—that is, it can never be a negative value. A
value greater than 1.0 reflects an increase in your wealth, which means that you received
a positive rate of return during the period. A value less than 1.0 means that you suffered a
decline in wealth, which indicates that you had a negative return during the period. An HPR
of zero indicates that you lost all your money (wealth) invested in this asset.

Although HPR helps us express the change in value of an investment, investors generally
evaluate returns in percentage terms on an annual basis. This conversion to annual percentage
rates makes it easier to directly compare alternative investments that have markedly different
characteristics. The first step in converting an HPR to an annual percentage rate is to derive a
percentage return, referred to as the holding period yield (HPY). The HPY is equal to the
HPR minus 1.

1.2 HPY = HPR − 1

In our example:

HPY = 1:10− 1 = 0:10

= 10%

To derive an annual HPY, you compute an annual HPR and subtract 1. Annual HPR is
found by:

1.3 Annual HPR = HPR1/n

where:

n = number of years the investment is held

Consider an investment that cost $250 and is worth $350 after being held for two years:

HPR=
Ending Value of Investment

Beginning Value of Investment
=
$350
$250

= 1:40

Annual HPR= 1:401=n

= 1:401=2

= 1:1832

Annual HPY = 1:1832− 1= 0:1832

= 18:32%

If you experience a decline in your wealth value, the computation is as follows:

HPR=
Ending Value

Beginning Value
=
$400
$500

= 0:80

HPY = 0:80− 1:00= −0:20= −20%

A multiple-year loss over two years would be computed as follows:

HPR =
Ending Value

Beginning Value
=

$750
$1,000

= 0:75

Annual HPR = ð0:75Þ1=n = 0:751=2

= 0:866

Annual HPY = 0:866− 1:00= −0:134= −13:4%

6 Part 1: The Investment Background



In contrast, consider an investment of $100 held for only six months that earned a return of $12:

HPR=
$112
100

= 1:12 ðn= 0:5Þ
Annual HPR= 1:121=:5

= 1:122

= 1:2544

Annual HPY = 1:2544− 1= 0:2544

= 25:44%

Note that we made some implicit assumptions when converting the six-month HPY to an
annual basis. This annualized holding period yield computation assumes a constant annual
yield for each year. In the two-year investment, we assumed an 18.32 percent rate of return
each year, compounded. In the partial year HPR that was annualized, we assumed that the re-
turn is compounded for the whole year. That is, we assumed that the rate of return earned
during the first half of the year is likewise earned on the value at the end of the first six
months. The 12 percent rate of return for the initial six months compounds to 25.44 percent
for the full year.2 Because of the uncertainty of being able to earn the same return in the future
six months, institutions will typically not compound partial year results.

Remember one final point: The ending value of the investment can be the result of a posi-
tive or negative change in price for the investment alone (for example, a stock going from $20
a share to $22 a share), income from the investment alone, or a combination of price change
and income. Ending value includes the value of everything related to the investment.

1.2.2 Computing Mean Historical Returns
Now that we have calculated the HPY for a single investment for a single year, we want to con-
sider mean rates of return for a single investment and for a portfolio of investments. Over a
number of years, a single investment will likely give high rates of return during some years and
low rates of return, or possibly negative rates of return, during others. Your analysis should con-
sider each of these returns, but you also want a summary figure that indicates this investment’s
typical experience, or the rate of return you might expect to receive if you owned this investment
over an extended period of time. You can derive such a summary figure by computing the mean
annual rate of return (its HPY) for this investment over some period of time.

Alternatively, you might want to evaluate a portfolio of investments that might include sim-
ilar investments (for example, all stocks or all bonds) or a combination of investments (for ex-
ample, stocks, bonds, and real estate). In this instance, you would calculate the mean rate of
return for this portfolio of investments for an individual year or for a number of years.

Single Investment Given a set of annual rates of return (HPYs) for an individual investment,
there are two summary measures of return performance. The first is the arithmetic mean re-
turn, the second is the geometric mean return. To find the arithmetic mean (AM), the sum
(Σ) of annual HPYs is divided by the number of years (n) as follows:

1.4 AM = ΣHPY/n

where:

ΣHPY = the sum of annual holding period yields

An alternative computation, the geometric mean (GM), is the nth root of the product of the
HPRs for n years minus one.

2To check that you understand the calculations, determine the annual HPY for a three-year HPR of 1.50. (Answer:
14.47 percent.) Compute the annual HPY for a three-month HPR of 1.06. (Answer: 26.25 percent.)
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1.5 GM = [πHPR]1/n − 1

where:
π = the product of the annual holding period returns as follows:

(HPR1) × (HPR2) . . . (HPRn)
To illustrate these alternatives, consider an investment with the following data:

Year Beginning Value Ending Value HPR HPY

1 100.0 115.0 1.15 0.15

2 115.0 138.0 1.20 0.20

3 138.0 110.4 0.80 −0.20

AM = ½ð0:15Þ+ ð0:20Þ+ ð− 0:20Þ�=3
= 0:15=3

= 0:05= 5%

GM = ½ð1:15Þ× ð1:20Þ× ð0:80Þ�1=3 − 1

= ð1:104Þ1=3 − 1

= 1:03353− 1

= 0:03353= 3:353%

Investors are typically concerned with long-term performance when comparing alternative
investments. GM is considered a superior measure of the long-term mean rate of return be-
cause it indicates the compound annual rate of return based on the ending value of the invest-
ment versus its beginning value.3 Specifically, using the prior example, if we compounded
3.353 percent for three years, (1.03353)3, we would get an ending wealth value of 1.104.

Although the arithmetic average provides a good indication of the expected rate of return
for an investment during a future individual year, it is biased upward if you are attempting
to measure an asset’s long-term performance. This is obvious for a volatile security. Consider,
for example, a security that increases in price from $50 to $100 during year 1 and drops back
to $50 during year 2. The annual HPYs would be:

Year Beginning Value Ending Value HPR HPY

1 50 100 2.00 1.00

2 100 50 0.50 −0.50

This would give an AM rate of return of:

½ð1:00Þ+ ð−0:50Þ�=2= :50=2

= 0:25= 25%

This investment brought no change in wealth and therefore no return, yet the AM rate of re-
turn is computed to be 25 percent.

The GM rate of return would be:

ð2:00× 0:50Þ1=2 − 1= ð1:00Þ1=2 − 1

= 1:00− 1= 0%

This answer of a 0 percent rate of return accurately measures the fact that there was no change
in wealth from this investment over the two-year period.

3Note that the GM is the same whether you compute the geometric mean of the individual annual holding period
yields or the annual HPY for a three-year period, comparing the ending value to the beginning value, as discussed
earlier under annual HPY for a multiperiod case.
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When rates of return are the same for all years, the GM will be equal to the AM. If the rates
of return vary over the years, the GM will always be lower than the AM. The difference between
the two mean values will depend on the year-to-year changes in the rates of return. Larger an-
nual changes in the rates of return—that is, more volatility—will result in a greater difference
between the alternative mean values. We will point out examples of this in subsequent chapters.

An awareness of both methods of computing mean rates of return is important because most
published accounts of long-run investment performance or descriptions of financial research will
use both the AM and the GM as measures of average historical returns. We will also use both
throughout this book with the understanding that the AM is best used as an expected value for
an individual year, while the GM is the best measure of long-term performance since it measures
the compound annual rate of return for the asset being measured.

A Portfolio of Investments The mean historical rate of return (HPY) for a portfolio of in-
vestments is measured as the weighted average of the HPYs for the individual investments in
the portfolio, or the overall percent change in value of the original portfolio. The weights used
in computing the averages are the relative beginning market values for each investment; this is
referred to as dollar-weighted or value-weighted mean rate of return. This technique is demon-
strated by the examples in Exhibit 1.1. As shown, the HPY is the same (9.5 percent) whether
you compute the weighted average return using the beginning market value weights or if you
compute the overall percent change in the total value of the portfolio.

Although the analysis of historical performance is useful, selecting investments for your
portfolio requires you to predict the rates of return you expect to prevail. The next section dis-
cusses how you would derive such estimates of expected rates of return. We recognize the
great uncertainty regarding these future expectations, and we will discuss how one measures
this uncertainty, which is referred to as the risk of an investment.

1.2.3 Calculating Expected Rates of Return
Risk is the uncertainty that an investment will earn its expected rate of return. In the examples
in the prior section, we examined realized historical rates of return. In contrast, an investor
who is evaluating a future investment alternative expects or anticipates a certain rate of return.
The investor might say that he or she expects the investment will provide a rate of return of 10
percent, but this is actually the investor’s most likely estimate, also referred to as a point esti-
mate. Pressed further, the investor would probably acknowledge the uncertainty of this point
estimate return and admit the possibility that, under certain conditions, the annual rate of re-
turn on this investment might go as low as −10 percent or as high as 25 percent. The point is,
the specification of a larger range of possible returns from an investment reflects the investor’s

Exhibit 1.1 Computation of Holding Period Yield for a Portfol io

Investment

Number
of

Shares
Beginning

Price

Beginning
Market
Value

Ending
Price

Ending
Market
Value HPR HPY

Market
Weighta

Weighted
HPY

A 100,000 $10 $1,000,000 $12 $1,200,000 1.20 20% 0.05 0.01

B 200,000 20 4,000,000 21 4,200,000 1.05 5 0.20 0.01

C 500,000 30 15,000,000 33 16,500,000 1.10 10 0.75 0.075

Total $20,000,000 $21,900,000 0.095

HPR =
21,900,000

20,000,000
=1:095

HPY =1:095− 1=0:095

=9:5%

aWeights are based on beginning values.

Chapter 1: The Investment Setting 9



uncertainty regarding what the actual return will be. Therefore, a larger range of possible re-
turns implies that the investment is riskier.

An investor determines how certain the expected rate of return on an investment is by ana-
lyzing estimates of possible returns. To do this, the investor assigns probability values to all pos-
sible returns. These probability values range from zero, which means no chance of the return, to
one, which indicates complete certainty that the investment will provide the specified rate of
return. These probabilities are typically subjective estimates based on the historical performance
of the investment or similar investments modified by the investor’s expectations for the future.
As an example, an investor may know that about 30 percent of the time the rate of return on
this particular investment was 10 percent. Using this information along with future expectations
regarding the economy, one can derive an estimate of what might happen in the future.

The expected return from an investment is defined as:

1.6 Expected Return=
Xn
i = 1

ðProbability of ReturnÞ× ðPossible ReturnÞ

EðRiÞ= ½ðP1ÞðR1Þ+ ðP2ÞðR2Þ+ ðP3ÞðR3Þ+ � � � + ðPnRnÞ�

EðRiÞ=
Xn
i = 1

ðPiÞðRiÞ

Let us begin our analysis of the effect of risk with an example of perfect certainty wherein
the investor is absolutely certain of a return of 5 percent. Exhibit 1.2 illustrates this situation.

Perfect certainty allows only one possible return, and the probability of receiving that return
is 1.0. Few investments provide certain returns and would be considered risk-free investments.
In the case of perfect certainty, there is only one value for PiRi:

E(Ri) = (1.0)(0.05) = 0.05 = 5%

In an alternative scenario, suppose an investor believed an investment could provide several
different rates of return depending on different possible economic conditions. As an example, in
a strong economic environment with high corporate profits and little or no inflation, the inves-
tor might expect the rate of return on common stocks during the next year to reach as high

Exhibit 1.2 Probabi l i ty Distr ibution for Risk-Free Investment

Probability
1.00

0.75

0.50

0.25

0
–.05 0.0 0.05 0.10 0.15

Rate of Return
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as 20 percent. In contrast, if there is an economic decline with a higher-than-average rate of
inflation, the investor might expect the rate of return on common stocks during the next year
to be −20 percent. Finally, with no major change in the economic environment, the rate of re-
turn during the next year would probably approach the long-run average of 10 percent.

The investor might estimate probabilities for each of these economic scenarios based on
past experience and the current outlook as follows:

Economic Conditions Probabil ity Rate of Return

Strong economy, no inflation 0.15 0.20

Weak economy, above-average inflation 0.15 −0.20

No major change in economy 0.70 0.10

This set of potential outcomes can be visualized as shown in Exhibit 1.3.
The computation of the expected rate of return [E(Ri)] is as follows:

EðRiÞ= ½ð0:15Þð0:20Þ�+ ½ð0:15Þð− 0:20Þ�+ ½ð0:70Þð0:10Þ�
= 0:07

Obviously, the investor is less certain about the expected return from this investment than
about the return from the prior investment with its single possible return.

A third example is an investment with 10 possible outcomes ranging from −40 percent to
50 percent with the same probability for each rate of return. A graph of this set of expectations
would appear as shown in Exhibit 1.4.

In this case, there are numerous outcomes from a wide range of possibilities. The expected
rate of return [E(Ri)] for this investment would be:

EðRiÞ= ð0:10Þð−0:40Þ+ ð0:10Þð−0:30Þ+ ð0:10Þð−0:20Þ+ ð0:10Þð−0:10Þ+ ð0:10Þð0:0Þ
+ð0:10Þð0:10Þ+ ð0:10Þð0:20Þ+ ð0:10Þð0:30Þ+ ð0:10Þð0:40Þ+ ð0:10Þð0:50Þ

= ð−0:04Þ+ ð−0:03Þ+ ð−0:02Þ+ ð−0:01Þ+ ð0:00Þ+ ð0:01Þ+ ð0:02Þ+ ð0:03Þ
+ð0:04Þ+ ð0:05Þ

= 0:05

The expected rate of return for this investment is the same as the certain return discussed in
the first example; but, in this case, the investor is highly uncertain about the actual rate of

Exhibit 1.3 Probabil i ty Distr ibution for Risky Investment with Three Possible

Rates of Return
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return. This would be considered a risky investment because of that uncertainty. We would
anticipate that an investor faced with the choice between this risky investment and the certain
(risk-free) case would select the certain alternative. This expectation is based on the belief that
most investors are risk averse, which means that if everything else is the same, they will select
the investment that offers greater certainty (i.e., less risk).

1.2.4 Measuring the Risk of Expected Rates of Return
We have shown that we can calculate the expected rate of return and evaluate the uncertainty,
or risk, of an investment by identifying the range of possible returns from that investment and
assigning each possible return a weight based on the probability that it will occur. Although
the graphs help us visualize the dispersion of possible returns, most investors want to quantify
this dispersion using statistical techniques. These statistical measures allow you to compare the
return and risk measures for alternative investments directly. Two possible measures of risk
(uncertainty) have received support in theoretical work on portfolio theory: the variance and
the standard deviation of the estimated distribution of expected returns.

In this section, we demonstrate how variance and standard deviation measure the disper-
sion of possible rates of return around the expected rate of return. We will work with the ex-
amples discussed earlier. The formula for variance is as follows:

1.7 Variance ðσ2Þ=
Xn
i = 1

ðProbabilityÞ× Possible
Return −

Expected
Return

� �2

=
Xn
i = 1

ðPiÞ½Ri − EðRiÞ�2

Variance The larger the variance for an expected rate of return, the greater the dispersion of
expected returns and the greater the uncertainty, or risk, of the investment. The variance for
the perfect-certainty (risk-free) example would be:

ðσ2Þ=
Xn
i = 1

Pi½Ri − EðRiÞ�2

= 1:0ð0:05− 0:05Þ2 = 1:0ð0:0Þ = 0

Exhibit 1.4 Probabi l i ty Distr ibution for Risky Investment with 10 Possible

Rates of Return
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Note that, in perfect certainty, there is no variance of return because there is no deviation from
expectations and, therefore, no risk or uncertainty. The variance for the second example would be:

ðσ2Þ=
Xn
i = 1

Pi½Ri − EðRiÞ�2

= ½ð0:15Þð0:20− 0:07Þ2 + ð0:15Þð−0:20− 0:07Þ2 + ð0:70Þð0:10− 0:07Þ2�
= ½0:010935+ 0:002535+ 0:00063�
= 0:0141

Standard Deviation The standard deviation is the square root of the variance:

1.8 Standard Deviation=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiXn
i = 1

Pi½Ri − EðRiÞ�2
s

For the second example, the standard deviation would be:

σ =
ffiffiffiffiffiffiffiffiffiffiffiffiffi
0:0141

p

= 0:11874= 11:874%

Therefore, when describing this investment example, you would contend that you expect a re-
turn of 7 percent, but the standard deviation of your expectations is 11.87 percent.

A Relative Measure of Risk In some cases, an unadjusted variance or standard deviation
can be misleading. If conditions for two or more investment alternatives are not similar—that
is, if there are major differences in the expected rates of return—it is necessary to use a mea-
sure of relative variability to indicate risk per unit of expected return. A widely used relative
measure of risk is the coefficient of variation (CV), calculated as follows:

1.9 Coefficient of Variation ðCVÞ= Standard Deviation of Returns
Expected Rate of Return

=
σ i

EðRÞ
The CV for the preceding example would be:

CV =
0:11874
0:07000

= 1:696

This measure of relative variability and risk is used by financial analysts to compare alter-
native investments with widely different rates of return and standard deviations of returns. As
an illustration, consider the following two investments:

Investment A Investment B

Expected return 0.07 0.12

Standard deviation 0.05 0.07

Comparing absolute measures of risk, investment B appears to be riskier because it has a stan-
dard deviation of 7 percent versus 5 percent for investment A. In contrast, the CV figures
show that investment B has less relative variability or lower risk per unit of expected return
because it has a substantially higher expected rate of return:

CVA =
0:05
0:07

= 0:714

CVB =
0:07
0:12

= 0:583
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1.2.5 Risk Measures for Historical Returns
To measure the risk for a series of historical rates of returns, we use the same measures as for
expected returns (variance and standard deviation) except that we consider the historical hold-
ing period yields (HPYs) as follows:

1.10 σ2 =

"Xn
i = 1

½HPYi − EðHPYÞ�2
#,

n

where:
σ2 = the variance of the series

HPYi = the holding period yield during period i

EðHPYÞ= the expected value of the holding period yield that is equal to the

arithmetic mean ðAMÞ of the series
n= the number of observations

The standard deviation is the square root of the variance. Both measures indicate how much
the individual HPYs over time deviated from the expected value of the series. An example com-
putation is contained in the appendix to this chapter. As is shown in subsequent chapters where
we present historical rates of return for alternative asset classes, presenting the standard devia-
tion as a measure of risk (uncertainty) for the series or asset class is fairly common.

1.3 DETERMINANTS OF REQUIRED RATES OF RETURN
In this section, we continue our discussion of factors that you must consider when selecting
securities for an investment portfolio. You will recall that this selection process involves find-
ing securities that provide a rate of return that compensates you for: (1) the time value of
money during the period of investment, (2) the expected rate of inflation during the period,
and (3) the risk involved.

The summation of these three components is called the required rate of return. This is the
minimum rate of return that you should accept from an investment to compensate you for
deferring consumption. Because of the importance of the required rate of return to the total
investment selection process, this section contains a discussion of the three components and
what influences each of them.

The analysis and estimation of the required rate of return are complicated by the behavior of
market rates over time. First, a wide range of rates is available for alternative investments at any
time. Second, the rates of return on specific assets change dramatically over time. Third, the dif-
ference between the rates available (that is, the spread) on different assets changes over time.

The yield data in Exhibit 1.5 for alternative bonds demonstrate these three characteristics.
First, even though all these securities have promised returns based upon bond contracts, the
promised annual yields during any year differ substantially. As an example, during 2009 the av-
erage yields on alternative assets ranged from 0.15 percent on T-bills to 7.29 percent for Baa cor-
porate bonds. Second, the changes in yields for a specific asset are shown by the three-month
Treasury bill rate that went from 4.48 percent in 2007 to 0.15 percent in 2009. Third, an exam-
ple of a change in the difference between yields over time (referred to as a spread) is shown by
the Baa–Aaa spread.4 The yield spread in 2007 was 91 basis points (6.47–5.56), but the spread in
2009 increased to 198 basis points (7.29–5.31). (A basis point is 0.01 percent.)

4Bonds are rated by rating agencies based upon the credit risk of the securities, that is, the probability of default. Aaa
is the top rating Moody’s (a prominent rating service) gives to bonds with almost no probability of default. (Only
U.S. Treasury bonds are considered to be of higher quality.) Baa is a lower rating Moody’s gives to bonds of generally
high quality that have some possibility of default under adverse economic conditions.
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Because differences in yields result from the riskiness of each investment, youmust understand
the risk factors that affect the required rates of return and include them in your assessment of
investment opportunities. Because the required returns on all investments change over time, and
because large differences separate individual investments, you need to be aware of the several
components that determine the required rate of return, starting with the risk-free rate. In this
chapter we consider the three components of the required rate of return and briefly discuss what
affects these components. The presentation in Chapter 11 on valuation theory will discuss the
factors that affect these components in greater detail.

1.3.1 The Real Risk-Free Rate
The real risk-free rate (RRFR) is the basic interest rate, assuming no inflation and no uncer-
tainty about future flows. An investor in an inflation-free economy who knew with certainty
what cash flows he or she would receive at what time would demand the RRFR on an invest-
ment. Earlier, we called this the pure time value of money, because the only sacrifice the inves-
tor made was deferring the use of the money for a period of time. This RRFR of interest is the
price charged for the risk-free exchange between current goods and future goods.

Two factors, one subjective and one objective, influence this exchange price. The subjective
factor is the time preference of individuals for the consumption of income. When individuals
give up $100 of consumption this year, how much consumption do they want a year from now
to compensate for that sacrifice? The strength of the human desire for current consumption
influences the rate of compensation required. Time preferences vary among individuals, and
the market creates a composite rate that includes the preferences of all investors. This compos-
ite rate changes gradually over time because it is influenced by all the investors in the econ-
omy, whose changes in preferences may offset one another.

The objective factor that influences the RRFR is the set of investment opportunities avail-
able in the economy. The investment opportunities available are determined in turn by the
long-run real growth rate of the economy. A rapidly growing economy produces more and bet-
ter opportunities to invest funds and experience positive rates of return. A change in the econ-
omy’s long-run real growth rate causes a change in all investment opportunities and a change
in the required rates of return on all investments. Just as investors supplying capital should
demand a higher rate of return when growth is higher, those looking to borrow funds to invest
should be willing and able to pay a higher rate of return to use the funds for investment be-
cause of the higher growth rate and better opportunities. Thus, a positive relationship exists
between the real growth rate in the economy and the RRFR.

1.3.2 Factors Influencing the Nominal Risk-Free Rate (NRFR)
Earlier, we observed that an investor would be willing to forgo current consumption in order
to increase future consumption at a rate of exchange called the risk-free rate of interest. This
rate of exchange was measured in real terms because we assume that investors want to

Exhibit 1.5 Promised Yields on Alternat ive Bonds

Type of Bond 2004 2005 2006 2007 2008 2009 2010

U.S. government 3-month Treasury bills 1.37% 3.16% 4.73% 4.48% 1.37% 0.15% 0.14%

U.S. government 10-year bonds 2.79 3.93 4.77 4.94 3.66 3.26 3.22

Aaa corporate bonds 5.63 5.24 5.59 5.56 5.63 5.31 4.94

Baa corporate bonds 6.39 6.06 6.48 6.47 7.44 7.29 6.04

Source: Federal Reserve Bulletin, various issues.
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increase the consumption of actual goods and services rather than consuming the same
amount that had come to cost more money. Therefore, when we discuss rates of interest, we
need to differentiate between real rates of interest that adjust for changes in the general price
level, as opposed to nominal rates of interest that are stated in money terms. That is, nominal
rates of interest that prevail in the market are determined by real rates of interest, plus factors
that will affect the nominal rate of interest, such as the expected rate of inflation and the mon-
etary environment. It is important to understand these factors.

Notably, the variables that determine the RRFR change only gradually because we are concerned
with long-run real growth. Therefore, you might expect the required rate on a risk-free investment
to be quite stable over time. As discussed in connection with Exhibit 1.5, rates on three-month
T-bills were not stable over the period from 2004 to 2010. This is demonstrated with additional
observations in Exhibit 1.6, which contains yields on T-bills for the period 1987–2010.

Investors view T-bills as a prime example of a default-free investment because the govern-
ment has unlimited ability to derive income from taxes or to create money from which to pay
interest. Therefore, one could expect that rates on T-bills should change only gradually. In fact,
the data in Exhibit 1.6 show a highly erratic pattern. Specifically, there was an increase in yields
from 4.64 percent in 1999 to 5.82 percent in 2000 before declining by over 80 percent in three
years to 1.01 percent in 2003, followed by an increase to 4.73 percent in 2006, and concluding at
0.14 percent in 2010. Clearly, the nominal rate of interest on a default-free investment is not sta-
ble in the long run or the short run, even though the underlying determinants of the RRFR are
quite stable. As noted, two other factors influence the nominal risk-free rate (NRFR): (1) the rel-
ative ease or tightness in the capital markets, and (2) the expected rate of inflation.

Conditions in the Capital Market You will recall from prior courses in economics and fi-
nance that the purpose of capital markets is to bring together investors who want to invest sav-
ings with companies or governments who need capital to expand or to finance budget deficits.
The cost of funds at any time (the interest rate) is the price that equates the current supply and
demand for capital. Beyond this long-run equilibrium, change in the relative ease or tightness in
the capital market is a short-run phenomenon caused by a temporary disequilibrium in the sup-
ply and demand of capital.

As an example, disequilibrium could be caused by an unexpected change in monetary pol-
icy (for example, a change in the target federal funds rate) or fiscal policy (for example, a
change in the federal deficit). Such a change in monetary policy or fiscal policy will produce
a change in the NRFR of interest, but the change should be short-lived because, in the longer

Exhibit 1.6 Three-Month Treasury Bi l l Yields and Rates of Inf lat ion

Year 3-Month T-bills Rate of Inflation Year 3-Month T-bills Rate of Inflation

1987 5.78% 4.40% 1999 4.64% 2.70%

1988 6.67 4.40 2000 5.82 3.40

1989 8.11 4.65 2001 3.40 1.55

1990 7.50 6.11 2002 1.61 2.49

1991 5.38 3.06 2003 1.01 1.87

1992 3.43 2.90 2004 1.37 3.26

1993 3.33 2.75 2005 3.16 3.42

1994 4.25 2.67 2006 4.73 2.54

1995 5.49 2.54 2007 4.48 4.08

1996 5.01 3.32 2008 1.37 0.91

1997 5.06 1.70 2009 0.15 2.72

1998 4.78 1.61 2010 0.14 1.49

Source: Federal Reserve Bulletin, various issues; Economic Report of the President, various issues.
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run, the higher or lower interest rates will affect capital supply and demand. As an example, an
increase in the federal deficit caused by an increase in government spending (easy fiscal policy)
will increase the demand for capital and increase interest rates. In turn, this increase in interest
rates should cause an increase in savings and a decrease in the demand for capital by corpora-
tions or individuals. These changes in market conditions should bring rates back to the long-
run equilibrium, which is based on the long-run growth rate of the economy.

Expected Rate of Inflation Previously, it was noted that if investors expected the price level
to increase (an increase in the inflation rate) during the investment period, they would require
the rate of return to include compensation for the expected rate of inflation. Assume that you
require a 4 percent real rate of return on a risk-free investment but you expect prices to increase
by 3 percent during the investment period. In this case, you should increase your required rate
of return by this expected rate of inflation to about 7 percent [(1.04 × 1.03) − 1]. If you do not
increase your required return, the $104 you receive at the end of the year will represent a real
return of about 1 percent, not 4 percent. Because prices have increased by 3 percent during the
year, what previously cost $100 now costs $103, so you can consume only about 1 percent more
at the end of the year [($104/103) − 1]. If you had required a 7.12 percent nominal return, your
real consumption could have increased by 4 percent [($107.12/103) − 1]. Therefore, an investor’s
nominal required rate of return on a risk-free investment should be:

1.11 NRFR = [(1 + RRFR) × (1 + Expected Rate of Inflation)] − 1

Rearranging the formula, you can calculate the RRFR of return on an investment as follows:

1.12 RRFR=
ð1+NRFR of ReturnÞ
ð1+Rate of InflationÞ

� �
− 1

To see how this works, assume that the nominal return on U.S. government T-bills was 9
percent during a given year, when the rate of inflation was 5 percent. In this instance, the
RRFR of return on these T-bills was 3.8 percent, as follows:

RRFR= ½ð1+ 0:09Þ=ð1+ 0:05Þ�− 1

= 1:038− 1

= 0:038= 3:8%

This discussion makes it clear that the nominal rate of interest on a risk-free investment is
not a good estimate of the RRFR, because the nominal rate can change dramatically in the short
run in reaction to temporary ease or tightness in the capital market or because of changes in the
expected rate of inflation. As indicated by the data in Exhibit 1.6, the significant changes in the
average yield on T-bills typically were related to large changes in the rates of inflation. Notably,
2009–2010 were different due to the quantitative easing by the Federal Reserve.

The Common Effect All the factors discussed thus far regarding the required rate of return
affect all investments equally. Whether the investment is in stocks, bonds, real estate, or ma-
chine tools, if the expected rate of inflation increases from 2 percent to 6 percent, the inves-
tor’s required rate of return for all investments should increase by 4 percent. Similarly, if a
decline in the expected real growth rate of the economy causes a decline in the RRFR of 1 per-
cent, the required return on all investments should decline by 1 percent.

1.3.3 Risk Premium
A risk-free investment was defined as one for which the investor is certain of the amount and
timing of the expected returns. The returns from most investments do not fit this pattern. An
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investor typically is not completely certain of the income to be received or when it will be re-
ceived. Investments can range in uncertainty from basically risk-free securities, such as T-bills,
to highly speculative investments, such as the common stock of small companies engaged in
high-risk enterprises.

Most investors require higher rates of return on investments if they perceive that there is
any uncertainty about the expected rate of return. This increase in the required rate of return
over the NRFR is the risk premium (RP). Although the required risk premium represents a
composite of all uncertainty, it is possible to consider several fundamental sources of uncer-
tainty. In this section, we identify and discuss briefly the major sources of uncertainty, includ-
ing: (1) business risk, (2) financial risk (leverage), (3) liquidity risk, (4) exchange rate risk, and
(5) country (political) risk.

Business risk is the uncertainty of income flows caused by the nature of a firm’s business.
The less certain the income flows of the firm, the less certain the income flows to the investor.
Therefore, the investor will demand a risk premium that is based on the uncertainty caused by
the basic business of the firm. As an example, a retail food company would typically experi-
ence stable sales and earnings growth over time and would have low business risk compared
to a firm in the auto or airline industry, where sales and earnings fluctuate substantially over
the business cycle, implying high business risk.

Financial risk is the uncertainty introduced by the method by which the firm finances its
investments. If a firm uses only common stock to finance investments, it incurs only business
risk. If a firm borrows money to finance investments, it must pay fixed financing charges (in
the form of interest to creditors) prior to providing income to the common stockholders, so
the uncertainty of returns to the equity investor increases. This increase in uncertainty because
of fixed-cost financing is called financial risk or financial leverage, and it causes an increase in
the stock’s risk premium. For an extended discussion on this, see Brigham (2010).

Liquidity risk is the uncertainty introduced by the secondary market for an investment.
When an investor acquires an asset, he or she expects that the investment will mature (as
with a bond) or that it will be salable to someone else. In either case, the investor expects to
be able to convert the security into cash and use the proceeds for current consumption or
other investments. The more difficult it is to make this conversion to cash, the greater the li-
quidity risk. An investor must consider two questions when assessing the liquidity risk of an
investment: How long will it take to convert the investment into cash? How certain is the price
to be received? Similar uncertainty faces an investor who wants to acquire an asset: How long
will it take to acquire the asset? How uncertain is the price to be paid?5

Uncertainty regarding how fast an investment can be bought or sold, or the existence of
uncertainty about its price, increases liquidity risk. A U.S. government Treasury bill has almost
no liquidity risk because it can be bought or sold in seconds at a price almost identical to the
quoted price. In contrast, examples of illiquid investments include a work of art, an antique, or
a parcel of real estate in a remote area. For such investments, it may require a long time to
find a buyer and the selling prices could vary substantially from expectations. Investors will
increase their required rates of return to compensate for this uncertainty regarding timing
and price. Liquidity risk can be a significant consideration when investing in foreign securities
depending on the country and the liquidity of its stock and bond markets.

Exchange rate risk is the uncertainty of returns to an investor who acquires securities de-
nominated in a currency different from his or her own. The likelihood of incurring this risk is
becoming greater as investors buy and sell assets around the world, as opposed to only assets
within their own countries. A U.S. investor who buys Japanese stock denominated in yen must

5You will recall from prior courses that the overall capital market is composed of the primary market and the second-
ary market. Securities are initially sold in the primary market, and all subsequent transactions take place in the sec-
ondary market. These concepts are discussed in Chapter 4.
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consider not only the uncertainty of the return in yen but also any change in the exchange
value of the yen relative to the U.S. dollar. That is, in addition to the foreign firm’s business
and financial risk and the security’s liquidity risk, the investor must consider the additional
uncertainty of the return on this Japanese stock when it is converted from yen to U.S. dollars.

As an example of exchange rate risk, assume that you buy 100 shares of Mitsubishi Electric
at 1,050 yen when the exchange rate is 105 yen to the dollar. The dollar cost of this investment
would be about $10.00 per share (1,050/105). A year later you sell the 100 shares at 1,200 yen
when the exchange rate is 115 yen to the dollar. When you calculate the HPY in yen, you find
the stock has increased in value by about 14 percent (1,200/1,050) − 1, but this is the HPY for
a Japanese investor. A U.S. investor receives a much lower rate of return, because during this
period the yen has weakened relative to the dollar by about 9.5 percent (that is, it requires
more yen to buy a dollar—115 versus 105). At the new exchange rate, the stock is worth
$10.43 per share (1,200/115). Therefore, the return to you as a U.S. investor would be only
about 4 percent ($10.43/$10.00) versus 14 percent for the Japanese investor. The difference in
return for the Japanese investor and U.S. investor is caused by exchange rate risk—that is, the
decline in the value of the yen relative to the dollar. Clearly, the exchange rate could have gone
in the other direction, the dollar weakening against the yen. In this case, as a U.S. investor, you
would have experienced the 14 percent return measured in yen, as well as a currency gain
from the exchange rate change.

The more volatile the exchange rate between two countries, the less certain you would be
regarding the exchange rate, the greater the exchange rate risk, and the larger the exchange
rate risk premium you would require. For an analysis of pricing this risk, see Jorion (1991).

There can also be exchange rate risk for a U.S. firm that is extensively multinational in
terms of sales and expenses. In this case, the firm’s foreign earnings can be affected by changes
in the exchange rate. As will be discussed, this risk can generally be hedged at a cost.

Country risk, also called political risk, is the uncertainty of returns caused by the possibility
of a major change in the political or economic environment of a country. The United States is
acknowledged to have the smallest country risk in the world because its political and economic
systems are the most stable. During the spring of 2011, prevailing examples include the deadly
rebellion in Libya against Moammar Gadhafi; a major uprising in Syria against President
Bashar al-Assad; and significant protests in Yemen against President Ali Abdullah Saleh. In
addition, there has been a recent deadly earthquake and tsunami in Japan that is disturbing
numerous global corporations and the currency markets. Individuals who invest in countries
that have unstable political or economic systems must add a country risk premium when de-
termining their required rates of return.

When investing globally (which is emphasized throughout the book, based on a discussion in
Chapter 3), investors must consider these additional uncertainties. How liquid are the secondary
markets for stocks and bonds in the country? Are any of the country’s securities traded on major
stock exchanges in the United States, London, Tokyo, or Germany? What will happen to ex-
change rates during the investment period? What is the probability of a political or economic
change that will adversely affect your rate of return? Exchange rate risk and country risk differ
among countries. A good measure of exchange rate risk would be the absolute variability of the
exchange rate relative to a composite exchange rate. The analysis of country risk is much more
subjective and must be based on the history and current political environment of the country.

This discussion of risk components can be considered a security’s fundamental risk because
it deals with the intrinsic factors that should affect a security’s volatility of returns over time.
In subsequent discussion, the standard deviation of returns for a security is referred to as a
measure of the security’s total risk, which considers only the individual stock—that is, the
stock is not considered as part of a portfolio.

Risk Premium = f (Business Risk, Financial Risk, Liquidity Risk, Exchange Rate Risk, Country Risk)
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1.3.4 Risk Premium and Portfolio Theory
An alternative view of risk has been derived from extensive work in portfolio theory and capital
market theory by Markowitz (1952, 1959) and Sharpe (1964). These theories are dealt with in
greater detail in Chapter 7 and Chapter 8 but their impact on a stock’s risk premium should be
mentioned briefly at this point. These prior works by Markowitz and Sharpe indicated that in-
vestors should use an external market measure of risk. Under a specified set of assumptions, all
rational, profit-maximizing investors want to hold a completely diversified market portfolio of
risky assets, and they borrow or lend to arrive at a risk level that is consistent with their risk
preferences. Under these conditions, they showed that the relevant risk measure for an individ-
ual asset is its comovement with the market portfolio. This comovement, which is measured by
an asset’s covariance with the market portfolio, is referred to as an asset’s systematic risk, the
portion of an individual asset’s total variance that is attributable to the variability of the total
market portfolio. In addition, individual assets have variance that is unrelated to the market
portfolio (the asset’s nonmarket variance) that is due to the asset’s unique features. This non-
market variance is called unsystematic risk, and it is generally considered unimportant because
it is eliminated in a large, diversified portfolio. Therefore, under these assumptions, the risk pre-
mium for an individual earning asset is a function of the asset’s systematic risk with the aggregate
market portfolio of risky assets. The measure of an asset’s systematic risk is referred to as its beta:

Risk Premium = f (Systematic Market Risk)

1.3.5 Fundamental Risk versus Systematic Risk
Some might expect a conflict between the market measure of risk (systematic risk) and the
fundamental determinants of risk (business risk, and so on). A number of studies have exam-
ined the relationship between the market measure of risk (systematic risk) and accounting
variables used to measure the fundamental risk factors, such as business risk, financial risk,
and liquidity risk. The authors of these studies (especially Thompson, 1976) have generally
concluded that a significant relationship exists between the market measure of risk and the fun-
damental measures of risk. Therefore, the two measures of risk can be complementary. This
consistency seems reasonable because one might expect the market measure of risk to reflect
the fundamental risk characteristics of the asset. For example, you might expect a firm that
has high business risk and financial risk to have an above-average beta. At the same time, as
we discuss in Chapter 8, a firm that has a high level of fundamental risk and a large standard
deviation of returns can have a lower level of systematic risk simply because the variability of
its earnings and its stock price is not related to the aggregate economy or the aggregate mar-
ket, i.e., a large component of its total risk is due to unique unsystematic risk. Therefore, one
can specify the risk premium for an asset as either:

Risk Premium = f (Business Risk, Financial Risk, Liquidity Risk, Exchange Rate Risk, Country Risk)

or

Risk Premium = f (Systematic Market Risk)

1.3.6 Summary of Required Rate of Return
The overall required rate of return on alternative investments is determined by three variables:
(1) the economy’s RRFR, which is influenced by the investment opportunities in the economy
(that is, the long-run real growth rate); (2) variables that influence the NRFR, which include
short-run ease or tightness in the capital market and the expected rate of inflation. Notably,
these variables, which determine the NRFR, are the same for all investments; and (3) the risk
premium on the investment. In turn, this risk premium can be related to fundamental factors,
including business risk, financial risk, liquidity risk, exchange rate risk, and country risk, or it
can be a function of an asset’s systematic market risk (beta).
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Measures and Sources of Risk In this chapter, we have examined both measures and
sources of risk arising from an investment. The measures of market risk for an investment are:

• Variance of rates of return
• Standard deviation of rates of return
• Coefficient of variation of rates of return (standard deviation/means)
• Covariance of returns with the market portfolio (beta)

The sources of fundamental risk are:

• Business risk
• Financial risk
• Liquidity risk
• Exchange rate risk
• Country risk

1.4 RELATIONSHIP BETWEEN RISK AND RETURN
Previously, we showed how to measure the risk and rates of return for alternative investments
and we discussed what determines the rates of return that investors require. This section dis-
cusses the risk-return combinations that might be available at a point in time and illustrates
the factors that cause changes in these combinations.

Exhibit 1.7 graphs the expected relationship between risk and return. It shows that investors
increase their required rates of return as perceived risk (uncertainty) increases. The line that
reflects the combination of risk and return available on alternative investments is referred to
as the security market line (SML). The SML reflects the risk-return combinations available
for all risky assets in the capital market at a given time. Investors would select investments
that are consistent with their risk preferences; some would consider only low-risk investments,
whereas others welcome high-risk investments.

Exhibit 1.7 Relationship between Risk and Return

High
Risk

Average
Risk

Low
Risk

The slope indicates the
required return per unit
of risk

Security Market 
Line 
(SML)

Expected Return

Risk
(business risk, etc., or systematic risk—beta)

NRFR
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Beginning with an initial SML, three changes in the SML can occur. First, individual invest-
ments can change positions on the SML because of changes in the perceived risk of the
investments. Second, the slope of the SML can change because of a change in the attitudes of
investors toward risk; that is, investors can change the returns they require per unit of risk.
Third, the SML can experience a parallel shift due to a change in the RRFR or the expected
rate of inflation—i.e., anything that can change in the NRFR. These three possibilities are
discussed in this section.

1.4.1 Movements along the SML
Investors place alternative investments somewhere along the SML based on their perceptions
of the risk of the investment. Obviously, if an investment’s risk changes due to a change in
one of its fundamental risk sources (business risk, and such), it will move along the SML. For
example, if a firm increases its financial risk by selling a large bond issue that increases its fi-
nancial leverage, investors will perceive its common stock as riskier and the stock will move up
the SML to a higher risk position implying that investors will require a higher rate of return.
As the common stock becomes riskier, it changes its position on the SML. Any change in an
asset that affects its fundamental risk factors or its market risk (that is, its beta) will cause the
asset to move along the SML as shown in Exhibit 1.8. Note that the SML does not change,
only the position of specific assets on the SML.

1.4.2 Changes in the Slope of the SML
The slope of the SML indicates the return per unit of risk required by all investors. Assuming
a straight line, it is possible to select any point on the SML and compute a risk premium (RP)
for an asset through the equation:

1.13 RPi = E(Ri) − NRFR

where:

RPi = risk premium for asset i

EðRiÞ= the expected return for asset i

NRFR= the nominal return on a risk-free asset

Exhibit 1.8 Changes in the Required Rate of Return Due to Movements

along the SML

Expected
Return

Movements along the
curve that reflect
changes in the risk
of the asset

SML
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If a point on the SML is identified as the portfolio that contains all the risky assets in the
market (referred to as the market portfolio), it is possible to compute a market RP as follows:

1.14 RPm = E(Rm) − NRFR

where:

RPm = the risk premium on the market portfolio

EðRmÞ= the expected return on the market portfolio

NRFR= the nominal return on a risk-free asset

This market RP is not constant because the slope of the SML changes over time. Although
we do not understand completely what causes these changes in the slope, we do know that
there are changes in the yield differences between assets with different levels of risk even
though the inherent risk differences are relatively constant.

These differences in yields are referred to as yield spreads, and these yield spreads change over
time. As an example, if the yield on a portfolio of Aaa-rated bonds is 7.50 percent and the yield on a
portfolio of Baa-rated bonds is 9.00 percent, we would say that the yield spread is 1.50 percent. This
1.50 percent is referred to as a credit risk premium because the Baa-rated bond is considered to have
higher credit risk—that is, it has a higher probability of default. This Baa–Aaa yield spread is not
constant over time, as shown by the substantial volatility in the yield spreads shown in Exhibit 1.9.

Although the underlying business and financial risk characteristics for the portfolio of bonds
in the Aaa-rated bond index and the Baa-rated bond index would probably not change dramati-
cally over time, it is clear from the time-series plot in Exhibit 1.9 that the difference in yields
(i.e., the yield spread) has experienced changes of more than 100 basis points (1 percent) in a
short period of time (for example, see the yield spread increases in 1974–1975, 1981–1983,
2001–2002, 2008–2009, and the dramatic declines in yield spread during 1975, 1983–1984,
2003–2004, and the second half of 2009). Such a significant change in the yield spread during
a period where there is no major change in the fundamental risk characteristics of Baa bonds

Exhibit 1.9 Barclays Capital U.S. Credit Monthly Yield Spreads in Basis Points

(U.S. Credit Aaa – U.S. Credit Baa) Jan. 1973–Dec. 2010

–100

D
ec

-7
2

D
ec

-1
0

D
ec

-0
8

D
ec

-0
6

D
ec

-0
4

D
ec

-0
2

D
ec

-0
0

D
ec

-9
8

D
ec

-9
6

D
ec

-9
4

D
ec

-9
2

D
ec

-9
0

D
ec

-8
8

D
ec

-8
6

D
ec

-8
4

D
ec

-8
2

D
ec

-8
0

D
ec

-7
8

D
ec

-7
6

D
ec

-7
4

0

100

200

300

400

500

600

700

Month-Year

B
aa

-A
aa

 R
at

ed
 C

re
d

it
 S

p
re

ad
s 

in
 B

as
is

 P
o

in
ts

Baa-Aaa Mean (143 bp)

Mean + 1*Std. Dev. (229 bp)
Median = 120

Mean + 2*Std. Dev. (316 bp)
Std. Dev. = 86

Mean – 1*Std. Dev. (56 bp) Mean – 2*Std. Dev. (–30 bp)

Source: Barclays Capital data; computations by authors.

Chapter 1: The Investment Setting 23



relative to Aaa bonds would imply a change in the market RP. Specifically, although the intrinsic
financial risk characteristics of the bonds remain relatively constant, investors changed the yield
spreads (i.e., the credit risk premiums) they demand to accept this difference in financial risk.

This change in the RP implies a change in the slope of the SML. Such a change is shown in
Exhibit 1.10. The exhibit assumes an increase in the market risk premium, which means an
increase in the slope of the market line. Such a change in the slope of the SML (the market
risk premium) will affect the required rate of return for all risky assets. Irrespective of where
an investment is on the original SML, its required rate of return will increase, although its in-
trinsic risk characteristics remain unchanged.

1.4.3 Changes in Capital Market Conditions or Expected Inflation
The graph in Exhibit 1.11 shows what happens to the SML when there are changes in one of
the following factors: (1) expected real growth in the economy, (2) capital market conditions,
or (3) the expected rate of inflation. For example, an increase in expected real growth, tempo-
rary tightness in the capital market, or an increase in the expected rate of inflation will cause
the SML to experience a parallel shift upward as shown in Exhibit 1.11. The parallel shift
occurs because changes in expected real growth or changes in capital market conditions or a
change in the expected rate of inflation affect the economy’s nominal risk-free rate (NRFR)
that impacts all investments, irrespective of their risk levels.

1.4.4 Summary of Changes in the Required Rate of Return
The relationship between risk and the required rate of return for an investment can change in
three ways:

1. A movement along the SML demonstrates a change in the risk characteristics of a specific
investment, such as a change in its business risk, its financial risk, or its systematic risk (its
beta). This change affects only the individual investment.

Exhibit 1.10 Change in Market Risk Premium

Risk
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Expected Return

New SML

Rm
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2. A change in the slope of the SML occurs in response to a change in the attitudes of investors
toward risk. Such a change demonstrates that investors want either higher or lower rates of
return for the same intrinsic risk. This is also described as a change in the market risk pre-
mium (Rm − NRFR). A change in the market risk premium will affect all risky investments.

3. A shift in the SML reflects a change in expected real growth, a change in market con-
ditions (such as ease or tightness of money), or a change in the expected rate of infla-
tion. Again, such a change will affect all investments.

SUMMARY
The purpose of this chapter is to provide background
that can be used in subsequent chapters. To achieve
that goal, we covered several topics:

• We discussed why individuals save part of their in-
come and why they decide to invest their savings.
We defined investment as the current commitment
of these savings for a period of time to derive a rate
of return that compensates for the time involved,
the expected rate of inflation, and the uncertainty.

• We examined ways to quantify historical return and
risk to help analyze alternative investment opportu-
nities. We considered two measures of mean return
(arithmetic and geometric) and applied these to a
historical series for an individual investment and

to a portfolio of investments during a period of
time.

• We considered the concept of uncertainty and alter-
native measures of risk (the variance, standard devi-
ation, and a relative measure of risk—the coefficient
of variation).

• Before discussing the determinants of the required
rate of return for an investment, we noted that the
estimation of the required rate of return is compli-
cated because the rates on individual investments
change over time, because there is a wide range of
rates of return available on alternative investments,
and because the differences between required re-
turns on alternative investments (for example, the
yield spreads) likewise change over time.

Exhibit 1.11 Capital Market Condit ions, Expected Inf lat ion, and the Security

Market Line
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New SML
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• We examined the specific factors that determine the
required rate of return: (1) the real risk-free rate,
which is based on the real rate of growth in the
economy, (2) the nominal risk-free rate, which is
influenced by capital market conditions and the ex-
pected rate of inflation, and (3) a risk premium,
which is a function of fundamental factors, such as
business risk, or the systematic risk of the asset rel-
ative to the market portfolio (that is, its beta).

• We discussed the risk-return combinations available
on alternative investments at a point in time (illus-
trated by the SML) and the three factors that can
cause changes in this relationship. First, a change
in the inherent risk of an individual investment

(that is, its fundamental risk or market risk) will
cause a movement along the SML. Second, a change
in investors’ attitudes toward risk will cause a
change in the required return per unit of risk—
that is, a change in the market risk premium. Such
a change will cause a change in the slope of the
SML. Finally, a change in expected real growth, in
capital market conditions, or in the expected rate of
inflation will cause a parallel shift of the SML.

Based on this understanding of the investment envi-
ronment, you are prepared to consider the asset alloca-
tion decision, which is discussed in Chapter 2.

SUGGESTED READINGS
Fama, Eugene F., andMerton H. Miller. The Theory of

Finance. NewYork: Holt, Rinehart andWinston, 1972.
Fisher, Irving. The Theory of Interest. New York: Mac-

millan, 1930, reprinted by Augustus M. Kelley, 1961.

QUESTIONS
1. Discuss the overall purpose people have for investing. Define investment.
2. As a student, are you saving or borrowing? Why?
3. Divide a person’s life from ages 20 to 70 into 10-year segments and discuss the likely

saving or borrowing patterns during each period.
4. Discuss why you would expect the saving-borrowing pattern to differ by occupation (for

example, for a doctor versus a plumber).
5. The Wall Street Journal reported that the yield on common stocks is about 2 percent,

whereas a study at the University of Chicago contends that the annual rate of return on
common stocks since 1926 has averaged about 10 percent. Reconcile these statements.

6. Some financial theorists consider the variance of the distribution of expected rates of re-
turn to be a good measure of uncertainty. Discuss the reasoning behind this measure of
risk and its purpose.

7. Discuss the three components of an investor’s required rate of return on an investment.
8. Discuss the two major factors that determine the market nominal risk-free rate (NRFR).

Explain which of these factors would be more volatile over the business cycle.
9. Briefly discuss the five fundamental factors that influence the risk premium of an

investment.
10. You own stock in the Gentry Company, and you read in the financial press that a recent

bond offering has raised the firm’s debt/equity ratio from 35 percent to 55 percent. Discuss
the effect of this change on the variability of the firm’s net income stream, other factors being
constant. Discuss how this change would affect your required rate of return on the common
stock of the Gentry Company.

11. Draw a properly labeled graph of the security market line (SML) and indicate where you
would expect the following investments to fall along that line. Discuss your reasoning.
a. Common stock of large firms
b. U.S. government bonds
c. U.K. government bonds
d. Low-grade corporate bonds
e. Common stock of a Japanese firm
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12. Explain why you would change your nominal required rate of return if you expected the
rate of inflation to go from 0 (no inflation) to 4 percent. Give an example of what would
happen if you did not change your required rate of return under these conditions.

13. Assume the expected long-run growth rate of the economy increased by 1 percent and
the expected rate of inflation increased by 4 percent. What would happen to the required
rates of return on government bonds and common stocks? Show graphically how the ef-
fects of these changes would differ between these alternative investments.

14. You see in The Wall Street Journal that the yield spread between Baa corporate bonds
and Aaa corporate bonds has gone from 350 basis points (3.5 percent) to 200 basis
points (2 percent). Show graphically the effect of this change in yield spread on the
SML and discuss its effect on the required rate of return for common stocks.

15. Give an example of a liquid investment and an illiquid investment. Discuss why you con-
sider each of them to be liquid or illiquid.

PROBLEMS
1. On February 1, you bought 100 shares of stock in the Francesca Corporation for $34 a

share and a year later you sold it for $39 a share. During the year, you received a cash
dividend of $1.50 a share. Compute your HPR and HPY on this Francesca stock
investment.

2. On August 15, you purchased 100 shares of stock in the Cara Cotton Company at $65 a
share and a year later you sold it for $61 a share. During the year, you received dividends
of $3 a share. Compute your HPR and HPY on your investment in Cara Cotton.

3. At the beginning of last year, you invested $4,000 in 80 shares of the Chang Corporation.
During the year, Chang paid dividends of $5 per share. At the end of the year, you sold
the 80 shares for $59 a share. Compute your total HPY on these shares and indicate how
much was due to the price change and how much was due to the dividend income.

4. The rates of return computed in Problems 1, 2, and 3 are nominal rates of return. As-
suming that the rate of inflation during the year was 4 percent, compute the real rates
of return on these investments. Compute the real rates of return if the rate of inflation
was 8 percent.

5. During the past five years, you owned two stocks that had the following annual rates of
return:

Year Stock T Stock B

1 0.19 0.08
2 0.08 0.03
3 −0.12 −0.09
4 −0.03 0.02
5 0.15 0.04

a. Compute the arithmetic mean annual rate of return for each stock. Which stock is
most desirable by this measure?

b. Compute the standard deviation of the annual rate of return for each stock. (Use
Chapter 1 Appendix if necessary.) By this measure, which is the preferable stock?

c. Compute the coefficient of variation for each stock. (Use the Chapter 1 Appendix if
necessary.) By this relative measure of risk, which stock is preferable?

d. Compute the geometric mean rate of return for each stock. Discuss the difference
between the arithmetic mean return and the geometric mean return for each stock.
Discuss the differences in the mean returns relative to the standard deviation of the
return for each stock.
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6. You are considering acquiring shares of common stock in the Madison Beer Corporation.
Your rate of return expectations are as follows:

MADISON BEER CORP.

Possible Rate of Return Probabil ity

−0.10 0.30
0.00 0.10
0.10 0.30
0.25 0.30

Compute the expected return [E(Ri)] on your investment in Madison Beer.
7. A stockbroker calls you and suggests that you invest in the Lauren Computer Company.

After analyzing the firm’s annual report and other material, you believe that the distribu-
tion of expected rates of return is as follows:

LAUREN COMPUTER CO.

Possible Rate of Return Probabil ity

−0.60 0.05
−0.30 0.20
−0.10 0.10
0.20 0.30
0.40 0.20
0.80 0.15

Compute the expected return [E(Ri)] on Lauren Computer stock.
8. Without any formal computations, do you consider Madison Beer in Problem 6 or

Lauren Computer in Problem 7 to present greater risk? Discuss your reasoning.
9. During the past year, you had a portfolio that contained U.S. government T-bills, long-

term government bonds, and common stocks. The rates of return on each of them were
as follows:

U.S. government T-bills 5.50%
U.S. government long-term bonds 7.50
U.S. common stocks 11.60

During the year, the consumer price index, which measures the rate of inflation, went
from 160 to 172 (1982 – 1984 = 100). Compute the rate of inflation during this year.
Compute the real rates of return on each of the investments in your portfolio based on
the inflation rate.

10. You read in BusinessWeek that a panel of economists has estimated that the long-run real
growth rate of the U.S. economy over the next five-year period will average 3 percent. In
addition, a bank newsletter estimates that the average annual rate of inflation during this
five-year period will be about 4 percent. What nominal rate of return would you expect
on U.S. government T-bills during this period?

11. What would your required rate of return be on common stocks if you wanted a 5 percent
risk premium to own common stocks given what you know from Problem 10? If com-
mon stock investors became more risk averse, what would happen to the required rate
of return on common stocks? What would be the impact on stock prices?

12. Assume that the consensus required rate of return on common stocks is 14 percent. In
addition, you read in Fortune that the expected rate of inflation is 5 percent and the
estimated long-term real growth rate of the economy is 3 percent. What interest rate
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would you expect on U.S. government T-bills? What is the approximate risk premium for
common stocks implied by these data?

Find general information for Walgreens (stock symbol: WAG) and Walmart (WMT), two
firms in the retail industry (or try two firms in an industry of your choice). On what stock
markets are the firms traded? How do their growth rates in sales and earnings compare?
How have their stocks performed over the past few months? Are stock analysts recommending
investors buy or sell each of the two firm’s stocks?
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A P P E N D I X C H A P T E R 1

Computation of Variance and Standard Deviation

Variance and standard deviation are measures of how actual values differ from the expected
values (arithmetic mean) for a given series of values. In this case, we want to measure how
rates of return differ from the arithmetic mean value of a series. There are other measures of
dispersion, but variance and standard deviation are the best known because they are used in
statistics and probability theory. Variance is defined as:

Variance ðσ2Þ=
Xn
i = 1

ðProbabilityÞðPossible Return−Expected ReturnÞ2

=
Xn
i = 1

ðPiÞ½Ri − EðRiÞ�2

Consider the following example, as discussed in the chapter:

Probabil ity of

Possible Return (Pi )

Possible Return

(Ri ) PiRi

0.15 0.20 0.03

0.15 −0.20 −0.03

0.70 0.10 0.07

Σ = 0.07

This gives an expected return [E(Ri)] of 7 percent. The dispersion of this distribution as
measured by variance is:

Probabil ity (Pi ) Return (Ri ) Ri − E (Ri ) [Ri − E (Ri ) ]
2 Pi [Ri − E(Ri ) ]

2

0.15 0.20 0.13 0.0169 0.002535

0.15 −0.20 −0.27 0.0729 0.010935

0.70 0.10 0.03 0.0009 0.000630

Σ = 0.014100

The variance (σ2) is equal to 0.0141. The standard deviation is equal to the square root of
the variance:

Standard Deviation ðσ2Þ=
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiXn
i = 1

Pi½Ri − EðRiÞ�2
s

Consequently, the standard deviation for the preceding example would be:

σ i =
ffiffiffiffiffiffiffiffiffiffiffiffiffi
0:0141

p
= 0:11874

In this example, the standard deviation is approximately 11.87 percent. Therefore, you
could describe this distribution as having an expected value of 7 percent and a standard devia-
tion of 11.87 percent.

In many instances, you might want to compute the variance or standard deviation for a his-
torical series in order to evaluate the past performance of the investment. Assume that you are
given the following information on annual rates of return (HPY) for common stocks listed on
the New York Stock Exchange (NYSE):

Year

Annual Rate

of Return

2012 0.07

2013 0.11

2014 −0.04

2015 0.12

2016 −0.06
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In this case, we are not examining expected rates of return but actual returns. Therefore, we
assume equal probabilities, and the expected value (in this case the mean value, R) of the series
is the sum of the individual observations in the series divided by the number of observations,
or 0.04 (0.20/5). The variances and standard deviations are:

Year Ri Ri − R̄ (Ri − R̄ )2

2012 0.07 0.03 0.0009 σ2 = 0.0286/5

2013 0.11 0.07 0.0049 = 0.00572

2014 −0.04 −0.08 0.0064

2015 0.12 0.08 0.0064 �=
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
0:00572

p
2016 −0.06 −0.10 0.0110 = 0.0756

Σ = 0.0286 = 7.56%

We can interpret the performance of NYSE common stocks during this period of time by
saying that the average rate of return was 4 percent and the standard deviation of annual rates
of return was 7.56 percent.

Coefficient of Variation

In some instances, you might want to compare the dispersion of two different series. The vari-
ance and standard deviation are absolute measures of dispersion. That is, they can be influ-
enced by the magnitude of the original numbers. To compare series with very different
values, you need a relative measure of dispersion. A measure of relative dispersion is the coef-
ficient of variation, which is defined as:

Coefficient of Variation ðCVÞ= Standard Deviation of Returns
Expected Rate of Return

A larger value indicates greater dispersion relative to the arithmetic mean of the series. For
the previous example, the CV would be:

CV1 =
0:0756
0:0400

= 1:89

It is possible to compare this value to a similar figure having a markedly different distribution.
As an example, assume you wanted to compare this investment to another investment that had an
average rate of return of 10 percent and a standard deviation of 9 percent. The standard deviations
alone tell you that the second series has greater dispersion (9 percent versus 7.56 percent) and
might be considered to have higher risk. In fact, the relative dispersion for this second investment
is much less.

CV1 =
0:0756
0:0400

= 1:89

CV2 =
0:0900
0:1000

= 0:90

Considering the relative dispersion and the total distribution, most investors would proba-
bly prefer the second investment.

Problems

1. Your rate of return expectations for the common stock of Gray Cloud Company during the next
year are:
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GRAY CLOUD CO.

Possible Rate of Return Probabil ity

−0.10 0.25
0.00 0.15
0.10 0.35
0.25 0.25

a. Compute the expected return [E(Ri)] on this investment, the variance of this return
(σ2), and its standard deviation (σ).

b. Under what conditions can the standard deviation be used to measure the relative risk
of two investments?

c. Under what conditions must the coefficient of variation be used to measure the relative
risk of two investments?

2. Your rate of return expectations for the stock of Kayleigh Cosmetics Company during the next
year are:

KAYLEIGH COSMETICS CO.

Possible Rate of Return Probabil ity

−0.60 0.15
−0.30 0.10
−0.10 0.05
0.20 0.40
0.40 0.20
0.80 0.10

a. Compute the expected return [E(Ri)] on this stock, the variance (σ2) of this return, and
its standard deviation (σ).

b. On the basis of expected return [E(Ri)] alone, discuss whether Gray Cloud or Kayleigh
Cosmetics is preferable.

c. On the basis of standard deviation (σ) alone, discuss whether Gray Cloud or Kayleigh
Cosmetics is preferable.

d. Compute the coefficients of variation (CVs) for Gray Cloud and Kayleigh Cosmetics
and discuss which stock return series has the greater relative dispersion.

3. The following are annual rates of return for U.S. government T-bills and U.K. common
stocks.

Year

U.S. Government

T-Bil ls

U.K. Common

Stock

2012 0.063 0.150
2013 0.081 0.043
2014 0.076 0.374
2015 0.090 0.192
2016 0.085 0.106

a. Compute the arithmetic mean rate of return and standard deviation of rates of return
for the two series.

b. Discuss these two alternative investments in terms of their arithmetic average rates of
return, their absolute risk, and their relative risk.

c. Compute the geometric mean rate of return for each of these investments. Compare the
arithmetic mean return and geometric mean return for each investment and discuss the
difference between mean returns as related to the standard deviation of each series.
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CHA P T E R 2
The Asset Allocation
Decision*

After you read this chapter, you should be able to answer the following questions:

• What is involved in the asset allocation process?
• What are the four steps in the portfolio management process?
• What is the role of asset allocation in investment planning?
• Why is a policy statement important to the planning process?
• What objectives and constraints should be detailed in a policy statement?
• How and why do investment goals change over a person’s lifetime?
• Why do asset allocation strategies differ across national boundaries?

The previous chapter informed us that risk drives return. Therefore, the practice of
investing funds and managing portfolios should focus primarily on managing risk
rather than on managing returns.

This chapter examines some of the practical implications of risk management in the con-
text of asset allocation. Asset allocation is the process of deciding how to distribute an inves-
tor’s wealth among different countries and asset classes for investment purposes. An asset class
is comprised of securities that have similar characteristics, attributes, and risk/return relation-
ships. A broad asset class, such as “bonds,” can be divided into smaller asset classes, such as
Treasury bonds, corporate bonds, and high-yield bonds. We will see that, in the long run, the
highest compounded returns will most likely accrue to those investors with larger exposures to
risky assets. We will also see that although there are no shortcuts or guarantees to investment
success, maintaining a reasonable and disciplined approach to investing will increase the likeli-
hood of investment success over time.

The asset allocation decision is not an isolated choice; rather, it is a component of
a structured four-step portfolio management process that we present in this chapter.
As we will see, the first step in the process is to develop an investment policy state-
ment, or plan, that will guide all future decisions. Much of an asset allocation strategy
depends on the investor’s policy statement, which includes the investor’s goals or ob-
jectives, constraints, and investment guidelines.

What we mean by an “investor” can range from an individual account to trustees
overseeing a corporation’s multibillion-dollar pension fund, a university endowment,
or an insurance company portfolio. Regardless of who the investor is or how simple or
complex the investment needs, he or she should develop a policy statement before

*The authors acknowledge the collaboration of Professor Edgar Norton of Illinois State University on this chapter.
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making long-term investment decisions. Although most of our examples will be in the
context of an individual investor, the concepts we introduce here—investment objec-
tives, constraints, benchmarks, and so on—apply to any investor, individual or institu-
tion. We’ll review historical data to show the importance of the asset allocation decision
and discuss the need for investor education, an important issue for companies who offer
retirement or savings plans to their employees. The chapter concludes by examining as-
set allocation strategies across national borders to show the effect of regulations, market
environment, and culture on investing patterns; what is appropriate for a U.S.-based in-
vestor is not necessarily appropriate for a non-U.S.-based investor.

2.1 INDIVIDUAL INVESTOR LIFE CYCLE
Financial plans and investment needs are as different as each individual. Investment needs
change over a person’s life cycle. How individuals structure their financial plan should be
related to their age, financial status, future plans, risk aversion characteristics, and needs.

2.1.1 The Preliminaries
Before embarking on an investment program, we need to make sure other needs are satisfied.
No serious investment plan should be started until a potential investor has adequate income to
cover living expenses and has a safety net should the unexpected occur.

Insurance Life insurance should be a component of any financial plan. Life insurance protects
loved ones against financial hardship should death occur before our financial goals are met. The
death benefit paid by the insurance company can help pay medical bills and funeral expenses
and provide cash that family members can use to maintain their lifestyle, retire debt, or invest
for future needs (for example, children’s education, spouse retirement). Therefore, one of the
first steps in developing a financial plan is to purchase adequate life insurance coverage.

Insurance can also serve more immediate purposes, including being a means to meet long-
term goals, such as retirement planning. On reaching retirement age, you can receive the cash
or surrender value of your life insurance policy and use the proceeds to supplement your re-
tirement lifestyle or for estate planning purposes.

Insurance coverage also provides protection against other uncertainties. Health insurance
helps to pay medical bills. Disability insurance provides continuing income should you become
unable to work. Automobile and home (or rental) insurance provides protection against acci-
dents and damage to cars or residences.

Although nobody ever expects to use his or her insurance coverage, a first step in a sound
financial plan is to have adequate coverage “just in case.” Lack of insurance coverage can ruin
the best-planned investment program.

Cash Reserve Emergencies, job layoffs, and unforeseen expenses happen, and good invest-
ment opportunities emerge. It is important to have a cash reserve to help meet these occasions.
In addition to providing a safety cushion, a cash reserve reduces the likelihood of being forced
to sell investments at inopportune times to cover unexpected expenses. Most experts recom-
mend a cash reserve equal to about six months’ living expenses. Calling it a “cash” reserve
does not mean the funds should be in cash; rather, the funds should be in investments you
can easily convert to cash with little chance of a loss in value. Money market or short-term
bond mutual funds and bank accounts are appropriate vehicles for the cash reserve.

Similar to the financial plan, an investor’s insurance and cash reserve needs will change
over his or her life. The need for disability insurance declines when a person retires. In con-
trast, other insurance, such as supplemental Medicare coverage or long-term-care insurance,
may become more important.
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2.1.2 Investment Strategies over an Investor’s Lifetime
Assuming the basic insurance and cash reserve needs are met, individuals can start a serious in-
vestment program with their savings. Because of changes in their net worth and risk tolerance,
individuals’ investment strategies will change over their lifetime. In the following sections, we
review various phases in the investment life cycle. Although each individual’s needs and prefer-
ences are different, some general traits affect most investors over the life cycle.

The four life-cycle phases are shown in Exhibit 2.1 (the third and fourth phases—spending
and gifting—are shown as concurrent) and described here.

Accumulation Phase Individuals in the early-to-middle years of their working careers are in
the accumulation phase. As the name implies, these individuals are attempting to accumulate
assets to satisfy fairly immediate needs (for example, a down payment for a house) or longer-
term goals (children’s college education, retirement). Typically, their net worth is small, and
debt from car loans or their own past college loans may be heavy. As a result of their typically
long investment time horizon and their future earning ability, individuals in the accumulation
phase are willing to make relatively high-risk investments in the hopes of making above-aver-
age nominal returns over time.

Here we emphasize the wisdom of investing early and regularly in one’s life. Funds invested
in early life cycle phases, with returns compounding over time, will reap significant financial
benefits during later phases. Exhibit 2.2 shows growth from an initial $10,000 investment
over 20, 30, and 40 years at assumed annual returns of 7 and 8 percent. The middle-aged
person who invests $10,000 “when he or she can afford it” will only reap the benefits of com-
pounding for 20 years or so before retirement. In contrast, a person who begins saving at a
younger age will reap the much higher benefits of funds invested for 30 or 40 years. Regularly
investing as little as $2,000 a year reaps large benefits over time, as well. As shown in Exhibit
2.2, a person who has invested a total of $90,000—an initial $10,000 investment followed by
$2,000 annual investments over 40 years—will have over half a million dollars accumulated as-
suming the 7 percent return. If the funds are invested more aggressively and earn the 8 per-
cent return, the accumulation will be nearly three-quarters of a million dollars.

Exhibit 2.1 Rise and Fal l of Personal Net Worth over a Lifet ime

25 35 45 55 65 75 85

Net Worth

Accumulation phase

Long-term:
  retirement
  children's college
    needs

Short-term:
  house
  car

Consolidation phase

Long-term:
  retirement

Spending phase
Gifting phase

Long-term:
  estate planning

Age

Short-term:
  vacations
  children's college
    needs

Short-term:
  lifestyle needs
  gifts
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Consolidation Phase Individuals in the consolidation phase are typically past the midpoint of
their careers, have paid off much or all of their outstanding debts, and perhaps have paid, or have
the assets to pay, their children’s college bills. Earnings exceed expenses, so the excess can be in-
vested to provide for future retirement or estate planning needs. The typical investment horizon
for this phase is still long (20 to 30 years), so moderately high risk investments are attractive. At
the same time, because individuals in this phase are concerned about capital preservation, they do
not want to take abnormally high risks that may put their current nest egg in jeopardy.

Spending Phase The spending phase typically begins when individuals retire. Living expenses
are covered by social security income and income from prior investments, including employer
pension plans. Because their earning years have concluded (although some retirees take part-time
positions or do consulting work), they are very conscious of protecting their capital. At the same
time, they must balance their desire to preserve the nominal value of their savings with the need to
protect themselves against a decline in the real value of their savings due to inflation. The average
65-year-old person in the United States has a life expectancy of about 20 years. Thus, although
their overall portfolio may be less risky than in the consolidation phase, they still need some risky
growth investments, such as common stocks, for inflation (purchasing power) protection.

The transition into the spending phase requires a sometimes difficult change in mindset;
throughout our working life we are trying to save; suddenly we can spend. We tend to think
that if we spend less, say 4 percent of our accumulated funds annually instead of 5, 6, or 7
percent, our wealth will last far longer. Although this is correct, a bear market early in our re-
tirement can greatly reduce our accumulated funds. Fortunately, there are planning tools that
can give a realistic view of what can happen to our retirement funds should markets fall early
in our retirement years; this insight can assist in budgeting and planning to minimize the
chance of spending (or losing) all the saved retirement funds. Annuities, which transfer risk
from the individual to the annuity firm (most likely an insurance company), are another pos-
sibility. With an annuity, the recipient receives a guaranteed, lifelong stream of income.
Options can allow for the annuity to continue until both a husband and wife die.

Gifting Phase The gifting phase is similar to, and may be concurrent with, the spending
phase. In this stage, individuals may believe they have sufficient income and assets to cover
their current and future expenses while maintaining a reserve for uncertainties. In such a
case, excess assets can be used to provide financial assistance to relatives or friends, to establish
charitable trusts, or to fund trusts as an estate planning tool to minimize estate taxes.

Exhibit 2.2 Benef its of Investing Early

The Future Value of an
Initial $10,000 Investment

The Future Value of
Investing $2,000 Annually

The Future Value of the
Initial Investment Plus
the Annual Investment

Interest rate 7.0%

20 years $38,696.84 $81,990.98 $120,687.83

30 years $76,122.55 $188,921.57 $265,044.12

40 years $149,744.58 $399,270.22 $549,014.80

Interest rate 8.0%

20 years $46,609.57 $91,523.93 $138,133.50

30 years $100,626.57 $226,566.42 $327,192.99

40 years $217,245.21 $518,113.04 $735,358.25

Source: Calculations by authors.
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2.1.3 Life Cycle Investment Goals
During an individual’s investment life cycle, he or she will have a variety of financial goals.
Near-term, high-priority goals are shorter-term financial objectives that individuals set to
fund purchases that are personally important to them, such as accumulating funds to make a
house down payment, buy a new car, or take a trip. Parents with teenage children may have a
near-term, high-priority goal to accumulate funds to help pay college expenses. Because of the
emotional importance of these goals and their short time horizon, high-risk investments are
not usually considered suitable for achieving them.

Long-term, high-priority goals typically include some form of financial independence,
such as the ability to retire at a certain age. Because of their long-term nature, higher-risk in-
vestments can be used to help meet these objectives.

Lower-priority goals are just that—it might be nice to meet these objectives, but it is not critical.
Examples include the ability to purchase a new car every few years, redecorate the home with expen-
sive furnishings, or take a long, luxurious vacation. A well-developed policy statement considers
these diverse goals over an investor’s lifetime. The following sections detail the process for construct-
ing an investment policy, creating a portfolio that is consistent with the policy and the environment,
managing the portfolio, and monitoring its performance relative to its goals and objectives over time.

2.2 THE PORTFOLIO MANAGEMENT PROCESS*
The process of managing an investment portfolio never stops. Once the funds are initially in-
vested according to the plan, the real work begins in evaluating the portfolio’s performance and
updating the portfolio based on changes in the economic environment and the investor’s needs.

The first step in the portfolio management process, as seen in Exhibit 2.3, is for
the investor, either alone or with the assistance of an investment advisor, to construct a

Exhibit 2.3 The Portfol io Management Process

1.

2.

3.

4. 

Policy Statement
Focus: Investor's short-term and long-term
needs, familiarity with capital market
history, and expectations

Examine current and projected financial,
economic, political, and social conditions
Focus: Short-term and intermediate-term
expected conditions to use in
constructing a specific portfolio

Implement the plan by constructing the
portfolio
Focus: Meet the investor's needs at
minimum risk levels

Feedback Loop: Monitor and update
investor needs, environmental
conditions, evaluate portfolio performance

*This section and the one that follows benefited from insights contained in Maginn, Tuttle, Pinto, and McLeavey
(2007), especially Chapters 1 and 2.
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policy statement. The policy statement is a road map; in it, investors specify the types of risks
they are willing to take and their investment goals and constraints. All investment decisions
are based on the policy statement to ensure that these decisions are appropriate for the inves-
tor. We examine the process of constructing a policy statement in the following section. Be-
cause investor needs, goals, and constraints change over time, the policy statement must be
periodically reviewed and updated.

The process of investing involves assessing the future and deriving strategies that offer the
best possibility of meeting the policy statement guidelines. In the second step of the portfolio
management process, the portfolio manager studies current financial and economic conditions
and forecasts future trends. The investor’s needs, as reflected in the policy statement, and fi-
nancial market expectations will jointly determine investment strategy. Economies are dy-
namic; they are affected by numerous industry struggles, politics, and changing demographics
and social attitudes. Thus, the portfolio will require constant monitoring and updating to re-
flect changes in financial market expectations. We examine the process of evaluating and fore-
casting economic trends in Chapter 12.

The third step of the portfolio management process is to construct the portfolio. With the
investor’s policy statement and financial market forecasts as input, the advisors implement the
investment strategy and determine how to allocate available funds across different countries,
asset classes, and securities. This involves constructing a portfolio that will minimize the inves-
tor’s risks while meeting the needs specified in the policy statement. Financial theory fre-
quently assists portfolio construction, which is discussed in Part 2 of this book. Some of the
practical aspects of selecting investments for inclusion in a portfolio are discussed in Part 4
and Part 5.

The fourth step in the portfolio management process is the continual monitoring of the
investor’s needs and capital market conditions and, when necessary, updating the policy state-
ment. Based upon all of this, the investment strategy is modified accordingly. An important
component of the monitoring process is to evaluate a portfolio’s performance and compare
the relative results to the expectations and the requirements listed in the policy statement.
The evaluation of portfolio performance is discussed in Chapter 25. Once you have completed
the four steps, it is important to recognize that this is a continuous process—it is essential to
revisit all the steps to ensure that the policy statement is still valid, that the economic outlook
has not changed, and so forth.

2.3 THE NEED FOR A POLICY STATEMENT
As noted in the previous section, a policy statement is a road map that guides the investment
process. Constructing a policy statement is an invaluable planning tool that will help the inves-
tor understand his or her needs better as well as assist an advisor or portfolio manager in
managing a client’s funds. While it does not guarantee investment success, a policy statement
will provide discipline for the investment process and reduce the possibility of making hasty,
inappropriate decisions. There are two important reasons for constructing a policy statement:
First, it helps the investor decide on realistic investment goals after learning about the financial
markets and the risks of investing; second, it creates a standard by which to judge the perfor-
mance of the portfolio manager.

2.3.1 Understand and Articulate Realistic Investor Goals
When asked about their investment goal, people often say, “to make a lot of money,” or some
similar response. Such a goal has two drawbacks: First, it may not be appropriate for the inves-
tor, and second, it is too open-ended to provide guidance for specific investments and time
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frames. Such an objective is well suited for someone going to the racetrack or buying lottery
tickets, but it is inappropriate for someone investing funds in financial and real assets for the
long term.

An important purpose of writing a policy statement is to help investors understand
their own needs, objectives, and investment constraints. As part of this, investors need to
learn about financial markets and the risks of investing. This background will help prevent
them from making inappropriate investment decisions in the future based on unrealistic
expectations and increase the possibility that they will satisfy their specific, measurable finan-
cial goals.

Thus, the policy statement helps the investor to specify realistic goals and become more in-
formed about the risks and costs of investing. Market values of assets, whether they be stocks,
bonds, or real estate, can fluctuate dramatically. For example, during the October 1987 crash,
the Dow Jones Industrial Average (DJIA) fell more than 20 percent in one day; in October
1997, the Dow fell “only” 7 percent. A review of market history shows that it is not unusual
for asset prices to decline by 10 percent to 20 percent over several months—for example, the
months following the market peak in March 2000, and the major decline when the market
reopened after September 11, 2001. The most recent “bloodbath” was the market decline of
over 30 percent during 2008—and this decline was global. The problem is, investors typically
focus on a single statistic, such as an 11 percent average annual rate of return on stocks, and
expect the market to rise 11 percent every year. Such thinking ignores the risk of stock invest-
ing. Part of the process of developing a policy statement is for the investor to become familiar
with the risks of investing, because we know that a strong positive relationship exists between
risk and return.

In summary, constructing a policy statement is mainly the investor’s responsibility. It is a
process whereby investors articulate their realistic needs and goals and become familiar with
financial markets and investing risks. Without this information, investors cannot adequately
communicate their needs to the portfolio manager. Without this input from investors, the
portfolio manager cannot construct a portfolio that will satisfy clients’ needs. The result of by-
passing this step will most likely be future aggravation, dissatisfaction, and disappointment.

2.3.2 Standards for Evaluating Portfolio Performance
The policy statement also assists in judging the performance of the portfolio manager. Perfor-
mance cannot be judged without an objective standard; the policy statement provides that ob-
jective standard. The portfolio’s performance should be compared to guidelines specified in the
policy statement, not on the portfolio’s overall return. For example, if an investor has a low

One expert in the field recommends that investors should think about the following set of ques-
tions and explain their answers as part of the process of constructing a policy statement:

1. What are the real risks of an adverse financial outcome, especially in the short run?
2. What probable emotional reactions will I have to an adverse financial outcome?
3. How knowledgeable am I about investments and financial markets?
4. What other capital or income sources do I have? How important is this particular portfolio

to my overall financial position?
5. What, if any, legal restrictions may affect my investment needs?
6. How would any unanticipated fluctuations in my portfolio value affect my investment

policy?

Adapted from Charles D. Ellis, Investment Policy: How to Win the Loser’s Game (Homewood, IL: Dow Jones-Irwin, 1985),
25–26. Reproduced with permission of the McGraw-Hill Companies.
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tolerance for risky investments, the portfolio manager should not be fired simply because the
portfolio does not perform as well as the risky S&P 500 stock index. The point is, because risk
drives returns, the investor’s lower-risk investments, as specified in the investor’s policy
statement, will probably earn lower returns than if all the investor’s funds were placed in the
aggregate stock market.

The policy statement will typically include a benchmark portfolio, or comparison standard.
The risk of the benchmark, and the assets included in the benchmark, should agree with the
client’s risk preferences and investment needs. Notably, both the client and the portfolio man-
ager must agree that the benchmark portfolio reflects the risk preferences and appropriate re-
turn requirements of the client. In turn, the investment performance of the portfolio manager
should be compared to this benchmark portfolio. For example, an investor who specifies low-
risk investments in the policy statement should compare the portfolio manager’s performance
against a low-risk benchmark portfolio. Likewise, an investor seeking high-risk, high-return in-
vestments should compare the portfolio’s performance against a high-risk benchmark
portfolio.

Because it sets an objective performance standard, the policy statement acts as a starting
point for periodic portfolio review and client communication with managers. Questions con-
cerning portfolio performance should be addressed in the context of the written policy guide-
lines. Managers should mainly be judged by whether they consistently followed the client’s
policy guidelines. The portfolio manager who makes unilateral deviations from policy is not
working in the best interests of the client. Therefore, even significant deviations that result in
higher portfolio returns can and should be grounds for the manager’s dismissal.

Thus, we see the importance of constructing the policy statement: The client must first
understand his or her own needs before communicating them to the portfolio manager who
in turn, must implement the client’s desires by following the investment guidelines. As long
as policy is followed, shortfalls in performance should not be a major concern. Remember
that the policy statement is designed to impose an investment discipline on the client and on
the portfolio manager. The less knowledgeable they are, the more likely clients are to inappro-
priately judge the performance of the portfolio manager.

2.3.3 Other Benefits
A sound policy statement helps to protect the client against a portfolio manager’s inappropri-
ate investments or unethical behavior. Without clear, written guidance, some managers may
consider investing in high-risk investments, hoping to earn a quick return. Such actions are
probably counter to the investor’s specified needs and risk preferences. Though legal recourse
is a possibility against such action, writing a clear and unambiguous policy statement should
reduce the possibility of such inappropriate manager behavior.

Just because a specific manager currently manages your account does not mean that person
will always manage your funds. Because your portfolio manager may be promoted’ dismissed
or take a better job’ your funds may come under the management of an individual you do not
know and who does not know you. To prevent costly delays during this transition, you can
ensure that the new manager “hits the ground running” with a clearly written policy state-
ment. A policy statement should prevent delays in monitoring and rebalancing your portfolio
and contribute to a seamless transition from one money manager to another.

To sum up, a clearly written policy statement helps avoid potential problems. When the cli-
ent clearly specifies his or her needs and desires, the portfolio manager can more effectively
construct an appropriate portfolio. The policy statement provides an objective measure for
evaluating portfolio performance, helps guard against ethical lapses by the portfolio manager,
and aids in the transition between money managers. Therefore, the first step before beginning
any investment program is to construct a policy statement.
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2.4 INPUT TO THE POLICY STATEMENT
Before an investor and advisor can construct a policy statement, they need to have an open
and frank exchange of information, ideas, fears, and goals. Specifically, the client and advisor
need to discuss the client’s investment objectives and constraints. To illustrate this framework,
we discuss the investment objectives and constraints that may confront “typical” 25-year-old
and 65-year-old investors.

2.4.1 Investment Objectives
The investor’s objectives are his or her investment goals expressed in terms of both risk and
returns. The relationship between risk and returns requires that goals not be expressed only in
terms of returns. Expressing goals only in terms of returns can lead to inappropriate invest-
ment practices by the portfolio manager, such as the use of high-risk investment strategies or
account “churning,” which involves moving quickly in and out of investments in an attempt to
buy low and sell high.

For example, a person may have a stated return goal such as “double my investment in five
years.” Before such a statement becomes part of the policy statement, the client must become
fully informed of investment risks associated with such a goal, including the possibility of loss.
A careful analysis of the client’s risk tolerance should precede any discussion of return objectives.
It makes little sense for a person who is risk averse to have his/her funds invested in high-risk
assets. Investment firms survey clients to gauge their risk tolerance. Sometimes investment ma-
gazines or books contain tests that individuals can take to help them evaluate their risk toler-
ance (see Exhibit 2.4). Subsequently, an advisor will use the results of this evaluation to
categorize a client’s risk tolerance and suggest an initial asset allocation such as those con-
tained in Exhibit 2.5.

Risk tolerance is more than a function of an individual’s psychological makeup; it is af-
fected by other factors, including a person’s current insurance coverage and cash reserves.
Risk tolerance is also affected by an individual’s family situation (for example, marital status
and the number and ages of children) and by his or her age. We know that older persons gen-
erally have shorter investment time frames within which to make up any losses; they also have
years of experience, including living through various market gyrations and “corrections”

An appropriate policy statement should satisfactorily answer the following questions:

1. Is the policy carefully designed to meet the specific needs and objectives of this particular
investor? (Cookie-cutter or one-size-fits-all policy statements are generally inappropriate.)

2. Is the policy written so clearly and explicitly that a competent stranger could use it to
manage the portfolio in conformance with the client’s needs? In case of a manager
transition, could the new manager use this policy statement to handle your portfolio in
accordance with your needs?

3. Would the client have been able to remain committed to the policies during the capital
market experiences of the past 60 to 70 years? That is, does the client fully understand
investment risks and the need for a disciplined approach to the investment process?

4. Would the portfolio manager have been able to maintain the policies specified over the
same period? (Discipline is a two-way street; we do not want the portfolio manager to
change strategies because of a disappointing market.)

5. Would the policy, if implemented, have achieved the client’s objectives? (Bottom line:
Would the policy have worked to meet the client’s needs?)

Adapted from Charles D. Ellis, Investment Policy: How to Win the Loser’s Game (Homewood, IL: Dow Jones-Irwin, 1985),
62. Reproduced with permission of the McGraw-Hill Companies.
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Exhibit 2.4 How Much Risk Is Right for You?

You’ve heard the expression “no pain, no gain”? In

the investment world, the comparable phrase would

be “no risk, no reward.”

How you feel about risking your money will drive

many of your investment decisions. The risk-comfort

scale extends from very conservative (you don’t want

to risk losing a penny regardless of how little your

money earns) to very aggressive (you’re willing to

risk much of your money for the possibility that it will

grow tremendously). As you might guess, most inves-

tors’ tolerance for risk falls somewhere in between.

If you’re unsure of what your level of risk tolerance is,

this quiz should help.

1. You win $300 in an office football pool. You: (a)

spend it on groceries, (b) purchase lottery tickets,

(c) put it in a money market account, (d) buy some

stock.

2. Two weeks after buying 100 shares of a $20 stock,

the price jumps to over $30. You decide to: (a)

buy more stock; it’s obviously a winner, (b) sell

it and take your profits, (c) sell half to recoup

some costs and hold the rest, (d) sit tight and

wait for it to advance even more.

3. On days when the stock market jumps way up,

you: (a) wish you had invested more, (b) call your

financial advisor and ask for recommendations, (c)

feel glad you’re not in the market because it fluc-

tuates too much, (d) pay little attention.

4. You’re planning a vacation trip and can either lock

in a fixed room-and-meals rate of $150 per day or

book standby and pay anywhere from $100 to

$300 per day. You: (a) take the fixed-rate deal,

(b) talk to people who have been there about the

availability of last-minute accommodations, (c)

book standby and also arrange vacation insur-

ance because you’re leery of the tour operator,

(d) take your chances with standby.

5. The owner of your apartment building is convert-

ing the units to condominiums. You can buy your

unit for $75,000 or an option on a unit for $15,000.

(Units have recently sold for close to $100,000,

and prices seem to be going up.) For financing,

you’ll have to borrow the down payment and

pay mortgage and condo fees higher than your

present rent. You: (a) buy your unit, (b) buy your

unit and look for another to buy, (c) sell the option

and arrange to rent the unit yourself, (d) sell the

option and move out because you think the con-

version will attract couples with small children.

6. You have been working three years for a rapidly

growing company. As an executive, you are of-

fered the option of buying up to 2% of company

stock: 2,000 shares at $10 a share. Although the

company is privately owned (its stock does not

trade on the open market), its majority owner

has made handsome profits selling three other

businesses and intends to sell this one eventually.

You: (a) purchase all the shares you can and tell

the owner you would invest more if allowed, (b)

purchase all the shares, (c) purchase half the

shares, (d) purchase a small amount of shares.

7. You go to a casino for the first time. You choose to

play: (a) quarter slot machines, (b) $5 minimum-

bet roulette, (c) dollar slot machines, (d) $25

minimum-bet blackjack.

8. You want to take someone out for a special dinner

in a city that’s new to you. How do you pick a place?

(a) read restaurant reviews in the local newspaper,

(b) ask coworkers if they knowof a suitable place, (c)

call the only other person you know in this city, who

eats out a lot but only recentlymoved there, (d) visit

the city sometime before your dinner to check out

the restaurants yourself.

9. The expression that best describes your lifestyle is:

(a) no guts, no glory, (b) just do it! (c) look before

you leap, (d) all good things come to thosewhowait.

10. Yourattitudetowardmoneyisbestdescribedas: (a)a

dollar saved is a dollar earned, (b) you’ve got to

spend money to make money, (c) cash and carry

only, (d) whenever possible, use other people’s

money.

SCORING SYSTEM: Score your answers this way: (1) a-1, b-4, c-2, d-3 (2) a-4, b-1, c-3, d-2 (3) a-3, b-4, c-2, d-1

(4) a-2, b-3, c-1, d-4 (5) a-3, b-4, c-2, d-1 (6) a-4, b-3, c-2, d-1 (7) a-1, b-3, c-2, d-4 (8) a-2, b-3, c-4, d-1 (9) a-4, b-3,

c-2, d-1 (10) a-2, b-3, c-1, d-4.

What your total score indicates:

• 10–17: You’re not willing to take chances with

your money, even though it means you can’t

make big gains.

• 18–25: You’re semi-conservative, willing to take a

small chance with enough information.

• 26–32: You’re semi-aggressive, willing to take

chances if you think the odds of earning more

are in your favor.

• 33–40: You’re aggressive, looking for every op-

portunity to make your money grow, even though

in some cases the odds may be quite long. You

view money as a tool to make more money.
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Exhibit 2.5 In it ia l Risk and Investment Goal Categories and Asset Al locations Suggested by

Investment Firms

FIDELITY INVESTMENTS SUGGESTED ASSET ALLOCATIONS:

Cash/Short-Term Bonds Domestic Equities Foreign Equities

Short-term 100% 0% 0% 0%

Conservative 30 50 20 0

Balanced 10 40 45 5

Growth 5 25 60 10

Aggressive growth 0 15 70 15

Most aggressive 0 0 80 20

VANGUARD INVESTMENTS SUGGESTED ASSET ALLOCATIONS:

Overall Objective Risk Level Cash/Short-Term Bonds Stocks

Income-oriented Conservative 0% 100% 0%

Moderate 0 80% 20%

Aggressive 0 70% 30%

Balanced Conservative 0% 60% 40%

Moderate 0 50% 50%

Aggressive 0 40% 60%

Growth Conservative 0% 30% 70%

Moderate 0 20% 80%

Aggressive 0 0% 100%

T. ROWE PRICE MATRIX

3–5 years 6–10 years

Your Time Horizon

Non-retirement-goals Matrix

11+ years

Strategy 2

20% cash
40% bonds
40% stocks
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Higher

Moderate

Lower

Strategy 3

10% cash
30% bonds
60% stocks

Strategy 5

100% stocks

Strategy 1

30% cash
50% bonds
20% stocks

Strategy 2

20% cash
40% bonds
40% stocks

Strategy 4

20% bonds
80% stocks

All Cash

100% cash

Strategy 1

30% cash
50% bonds
20% stocks

Strategy 3

10% cash
30% bonds
60% stocks

Source: Based on data sampled from Personal Fidelity.com, Vanguard.com, and TRowePrice.com.
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(a euphemism for downtrends or crashes) that younger people have not experienced or whose
effect they do not fully appreciate. Risk tolerance is also influenced by one’s current net worth
and income expectations. All else being equal, individuals with higher incomes have a greater
propensity to undertake risk because their incomes can help cover any shortfall. Likewise,
individuals with larger portfolios can afford to place some assets in risky investments while
the remaining assets provide a cushion against losses.

A person’s return objective may be stated in terms of an absolute or a relative percentage
return, but it may also be stated in terms of a general goal, such as capital preservation, cur-
rent income, capital appreciation, or total return.

Capital preservation means that investors want to minimize their risk of loss, usually in
real terms: They seek to maintain the purchasing power of their investment. In other words,
the return needs to be no less than the rate of inflation. Generally, this is a strategy for
strongly risk-averse investors or for funds needed in the short run, such as for next year’s tu-
ition payment or a down payment on a house.

Capital appreciation is an appropriate objective when the investors want the portfolio to
grow in real terms over time to meet some future need. Under this strategy, growth mainly
occurs through capital gains. This is an aggressive strategy for investors willing to take on
risk to meet their objective. Generally, longer-term investors seeking to build a retirement or
college education fund may have this goal.

When current income is the return objective, the investors want the portfolio to concentrate on
generating income rather than capital gains. This strategy sometimes suits investors who want to
supplement their earnings with income generated by their portfolio to meet their living expenses.
Retirees may favor this objective for part of their portfolio to help generate spendable funds.

The objective for the total return strategy is similar to that of capital appreciation; namely,
the investors want the portfolio to grow over time to meet a future need. Whereas the capital
appreciation strategy seeks to do this primarily through capital gains, the total return strategy
seeks to increase portfolio value by both capital gains and reinvesting current income. Because
the total return strategy has both income and capital gains components, its risk exposure lies
between that of the current income and capital appreciation strategies.

Investment Objective: 25-Year-Old What is an appropriate investment objective for our
typical 25-year-old investor? Assume he holds a steady job, is a valued employee, has adequate
insurance coverage, and has enough money in the bank to provide a cash reserve. Let’s also
assume that his current long-term, high-priority investment goal is to build a retirement
fund. Depending on his risk preferences, he can select a strategy carrying moderate to high
amounts of risk because the income stream from his job will probably grow over time. Further,
given his young age and income growth potential, a low-risk strategy, such as capital preserva-
tion or current income, is inappropriate for his retirement fund goal; a total return or capital
appreciation objective would be most appropriate. Here’s a possible objective statement:

Invest funds in a variety of moderate- to higher-risk investments. The average risk of the equity
portfolio should exceed that of a broad stock market index, such as the NYSE stock index. For-
eign and domestic equity exposure should range from 80 percent to 95 percent of the total port-
folio. Remaining funds should be invested in short- and intermediate-term notes and bonds.

Investment Objective: 65-Year-Old Assume our typical 65-year-old investor likewise has
adequate insurance coverage and a cash reserve. Let’s also assume she is retiring this year.
This individual will want less risk exposure than the 25-year-old investor because her earning
power from employment will soon be ending; she will not be able to recover any investment
losses by saving more out of her paycheck. Depending on her income from social security and
a pension plan, she may need some current income from her retirement portfolio to meet liv-
ing expenses. Given that she can be expected to live an average of another 20 years, she will
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need protection against inflation. A risk-averse investor will choose a combination of current
income and capital preservation strategy; a more risk-tolerant investor will choose a combina-
tion of current income and total return in an attempt to have principal growth outpace infla-
tion. Here’s an example of such an objective statement:

Invest in stock and bond investments to meet income needs (from bond income and stock
dividends) and to provide for real growth (from equities). Fixed-income securities should
comprise 55–65 percent of the total portfolio; of this, 5–15 percent should be invested in
short-term securities for extra liquidity and safety. The remaining 35–45 percent of the port-
folio should be invested in high-quality stocks whose risk is similar to the S&P 500 index.

More detailed analyses for our 25-year-old and our 65-year-old would make more specific
assumptions about the risk tolerance of each, as well as clearly enumerate their investment
goals, return objectives, the funds they have to invest at the present, the funds they expect to
invest over time, and the benchmark portfolio that will be used to evaluate performance.

2.4.2 Investment Constraints
In addition to the investment objective that sets limits on risk and return, certain other con-
straints also affect the investment plan. Investment constraints include liquidity needs, an in-
vestment time horizon, tax factors, legal and regulatory constraints, and unique needs and
preferences.

Liquidity Needs An asset is liquid if it can be quickly converted to cash at a price close to
fair market value. Generally, assets are more liquid if many traders are interested in a fairly
standardized product. Treasury bills are a highly liquid security, and real estate and venture
capital are not.

Investors may have liquidity needs that the investment plan must consider. For example,
although an investor may have a primary long-term goal, several near-term goals may require
available funds. Wealthy individuals with sizable tax obligations need adequate liquidity to pay
their taxes without upsetting their investment plan. Some retirement plans may need funds for
shorter-term purposes, such as buying a car or a house or making college tuition payments.

Our typical 25-year-old investor probably has little need for liquidity as he focuses on his
long-term retirement fund goal. This constraint may change, however, should he face a period
of unemployment or should near-term goals, such as honeymoon expenses or a house down
payment, enter the picture. Should any changes occur, the investor needs to revise his policy
statement and financial plans accordingly.

Our soon-to-be-retired 65-year-old investor has a greater need for liquidity. Although she
may receive regular checks from her pension plan and social security, it is not likely that they
will equal her working paycheck. She will want some of her portfolio in liquid securities to
meet unexpected expenses, bills, or special needs such as trips or cruises.

Time Horizon Time horizon as an investment constraint briefly entered our earlier discussion
of near-term and long-term high-priority goals. A close (but not perfect) relationship exists be-
tween an investor’s time horizon, liquidity needs, and ability to handle risk. Investors with long
investment horizons generally require less liquidity and can tolerate greater portfolio risk: less
liquidity because the funds are not usually needed for many years; greater risk tolerance because
any shortfalls or losses can be overcome by earnings and returns in subsequent years.

Investors with shorter time horizons generally favor more liquid and less risky investments
because losses are harder to overcome during a short time frame.

Because of life expectancies, our 25-year-old investor has a longer investment time horizon than
our 65-year-old investor. But, as discussed earlier, this does not mean the 65-year-old should place
all her money in short-term CDs; she needs the inflation protection that long-term investments
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such as common stock can provide. Still, because of the time horizon constraint, the 25-year-old
can have a greater proportion of his portfolio in equities—including stocks in small firms, as well
as international and emerging market firms—than the 65-year-old.

Tax Concerns Investment planning is complicated by the tax code; taxes complicate the situ-
ation even more if international investments are part of the portfolio. Taxable income from
interest, dividends, or rents is taxable at the investor’s marginal tax rate. The marginal tax
rate is the proportion of the next one dollar in income paid as taxes. Exhibit 2.6 shows the
marginal tax rates for different levels of taxable income. As of 2011, the top federal marginal
tax rate was 35 percent.

Capital gains or losses arise from asset price changes. They are taxed differently than in-
come. Income is taxed when it is received; capital gains or losses are taxed only when an asset
is sold and the gain or loss, relative to its initial cost or basis, is realized. Unrealized capital
gains (or losses) reflect the price change in currently held assets that have not been sold; the
tax liability on unrealized capital gains can be deferred indefinitely. If appreciated assets are
passed on to an heir upon the investor’s death, the basis of the assets is considered to be their
value on the date of the holder’s death. The heirs can then sell the assets and pay lower capital
gains taxes if they wish. Realized capital gains occur when an appreciated asset is sold; taxes
are due on the realized capital gains only. As of 2011, the maximum tax rate on stock divi-
dends and long-term capital gains is 15 percent.

Some find the difference between average and marginal income tax rates confusing. The mar-
ginal tax rate is the part of each additional dollar in income that is paid as tax. Thus, a married
person, filing jointly, with an income of $50,000 will have a marginal tax rate of 15 percent. The
15 percent marginal tax rate should be used to determine after-tax returns on investments.

The average tax rate is simply a person’s total tax payment divided by their total income. It
represents the average tax paid on each dollar the person earned. From Exhibit 2.6, a married
person, filing jointly, will pay $6,650 in tax on a $50,000 income [$1,700 + 0.15($50,000 −
$17,000)]. This average tax rate is $6,650/$50,000 or 13.3 percent. Note that the average tax
rate is a weighted average of the person’s marginal tax rates paid on each dollar of income.

Exhibit 2.6 Individual Marginal Tax Rates, 2011

For updates, go to the IRS website, http://www.irs.gov.

IF TAXABLE INCOME IS THE TAX IS

THEN

Over But Not Over This Amount Plus This % Of the Excess Over

Single $0 $8,500 $0 10% $0

$8,500 $34,500 $850 15% $8,500

$34,500 $83,600 $4,750 25% $34,500

$83,600 $174,400 $17,025 28% $83,600

$174,400 $379,150 $42,449 33% $171,850

$379,150 $110,016 35% $379,150

Married Filing Jointly $0 $17,000 $0 10% $0

$17,000 $69,000 $1,700 15% $17,000

$69,000 $139,350 $9,500 25% $69,000

$139,350 $212,300 $27,087 28% $139,350

$212,300 $379,150 $47,513 33% $212,300

$379,150 $102,574 35% $379,150
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The first $17,000 of income has a 10 percent marginal tax rate; the next $33,000 has a 15 per-
cent marginal tax rate:

$17,000
$50,000

× 0:10+
$33,000
$50,000

× 0:15= 0:133, or the average tax rate of 13:3 percent

Another tax factor is that some sources of investment income are exempt from federal and
state taxes. For example, interest on federal securities, such as Treasury bills, notes, and bonds,
is exempt from state taxes. Interest on municipal bonds (bonds issued by a state or other local
governing body) is exempt from federal taxes. Further, if investors purchase municipal bonds
issued by a local governing body of the state in which they live, the interest may be exempt
from both state and federal income tax. Thus, high-income individuals have an incentive to
purchase municipal bonds to reduce their tax liabilities.

The after-tax return on taxable investment income is

After-Tax Income Return=Pre-Tax Income Return× ð1−Marginal Tax RateÞ
Thus, the after-tax return on a taxable bond investment should be compared to that of mu-

nicipals before deciding which security a tax-paying investor should purchase.1 Alternatively,
we could compute a municipal’s equivalent taxable yield, which is what a taxable bond invest-
ment would have to offer to produce the same after-tax return as the municipal. It is given by

Equivalent Taxable Yield=
ðMunicipal YieldÞ

ð1−Marginal Tax RateÞ
To illustrate, if an investor is in the 28 percent marginal tax bracket, a taxable investment

yield of 8 percent has an after-tax yield of 8 percent × (1 − 0.28) or 5.76 percent; an equiva-
lent-risk municipal security offering a yield greater than 5.76 percent offers the investor greater
after-tax returns. On the other hand, a municipal bond yielding 6 percent has an equivalent
taxable yield of: 6 percent/(1 − 0.28) = 8.33 percent; to earn more money after taxes, an equiv-
alent-risk taxable investment has to offer a return greater than 8.33 percent.

There are other means of reducing investment tax liabilities. Contributions to an IRA
(individual retirement account) may qualify as a tax deduction if certain income limits
are met. Even without that deduction, taxes on any investment returns of an IRA, including
any income, are deferred until the funds are withdrawn from the account. Any funds
withdrawn from an IRA are taxable as current income, regardless of whether growth in the
IRA occurs as a result of capital gains, income, or both. For this reason, to minimize taxes ad-
visors recommend investing in stocks in taxable accounts and in bonds in tax-deferred ac-
counts such as IRAs. When funds are withdrawn from a tax-deferred account such as a
regular IRA, assets are taxed (at most) at a 35 percent income tax rate (Exhibit 2.6)—even if
the source of the stock return is primarily capital gains. In a taxable account, capital gains are
taxed at the maximum 15 percent capital gains rate. Decisions regarding IRAs (including Roth
IRAs) are very important, but the details of such decisions are beyond the purpose of this
book. Therefore, we recommend that investors discuss these decisions with a tax consultant
or financial planner.

Legal and Regulatory Factors Both the investment process and the financial markets are
highly regulated and subject to numerous laws. At times, these legal and regulatory factors
constrain the investment strategies of individuals and institutions.

For example, funds removed from a regular IRA, Roth IRA, or 401(k) plan before age 59½
are taxable and subject to an additional 10 percent withdrawal penalty. You may also be

1Realized capital gains on municipal securities are taxed, as are all other capital gains; similarly for capital losses. Only
the income from municipals is exempt from federal income tax.
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familiar with the tag line in many bank CD advertisements—“substantial interest penalty upon
early withdrawal.” Regulations and rules such as these may make such investments unattrac-
tive for investors with substantial liquidity needs in their portfolios.

Regulations can also constrain the investment choices available to someone in a fiduciary
role. A fiduciary, or trustee, supervises an investment portfolio of a third party, such as a trust
account or discretionary account.2 The fiduciary must make investment decisions in accor-
dance with the owner’s wishes; a properly written policy statement assists this process. In ad-
dition, trustees of a trust account must meet the prudent-man standard, which means that
they must invest and manage the funds as a prudent person would manage his or her own
affairs. Notably, the prudent-man standard is based on the composition of the entire portfolio,
not each individual asset.3

All investors must respect certain laws, such as insider trading prohibitions against the pur-
chase and sale of securities on the basis of important information that is not publicly known.
Typically, the people possessing such private, or insider, information are the firm’s managers,
who have a fiduciary duty to their shareholders. Security transactions based on access to in-
sider information violates the fiduciary trust the shareholders have placed with management
because the managers seek personal financial gain from their privileged position as agents for
the shareholders.

For our typical 25-year-old investor, legal and regulatory matters will be of little concern,
with the possible exception of insider trading laws and the penalties associated with early with-
drawal of funds from tax-deferred retirement accounts. Should he seek a financial advisor to
assist him in constructing a financial plan, that advisor would have to obey the regulations
pertinent to a client-advisor relationship. Similar concerns confront our 65-year-old investor.
In addition, as a retiree, if she wants to do estate planning and set up trust accounts, she
should seek legal and tax advice to ensure that her plans are properly implemented.

Unique Needs and Preferences This category covers the individual and sometimes idiosyn-
cratic concerns of each investor. Some investors may want to exclude certain investments from
their portfolio solely on the basis of personal preference or for social consciousness reasons.
For example, they may request that no firms that manufacture or sell tobacco, alcohol, por-
nography, or environmentally harmful products be included in their portfolio. Some mutual
funds screen according to this type of social responsibility criterion.

Another example of a personal constraint is the time and expertise a person has for manag-
ing his or her portfolio. Busy executives may prefer to relax during nonworking hours and let
a trusted advisor manage their investments. Retirees, on the other hand, may have the time
but believe they lack the expertise to choose and monitor investments, so they also may seek
professional advice.

In addition, a business owner with a large portion of her wealth—and emotion—tied up in
her firm’s stock may be reluctant to sell even when it may be financially prudent to do so and
then reinvest the proceeds for diversification purposes. Further, if the stock holdings are in a
private company, it may be difficult to find a buyer unless shares are sold at a discount from
their fair market value. Because each investor is unique, the implications of this final con-
straint differ for each person; there is no “typical” 25-year-old or 65-year-old investor. The
point is, each individual will have to decide on—and then communicate—specific needs and
preferences in a well-constructed policy statement.

2A discretionary account is one in which the fiduciary, many times a financial planner or stockbroker, has the author-
ity to purchase and sell assets in the owner’s portfolio without first receiving the owner’s approval.
3As we will discuss in Chapter 7, it is sometimes wise to hold assets that are individually risky in the context of a
well-diversified portfolio, even if the investor is strongly risk averse.
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2.5 CONSTRUCTING THE POLICY STATEMENT
As we have seen, the policy statement allows the investor to communicate his or her objectives
(risk and return) and constraints (liquidity, time horizon, tax, legal and regulatory, and unique
needs and preferences). This communication gives the advisor a better chance of implement-
ing an investment strategy that will satisfy the investor. Even if an advisor is not used, each
investor needs to take this first important step of the investment process and develop a finan-
cial plan to guide the investment strategy. To do without a plan or to plan poorly is to place
the success of the financial plan in jeopardy.

2.5.1 General Guidelines
Constructing a policy statement is the investor’s responsibility, but investment advisors often
assist in the process. Here, for both the investor and the advisor, are guidelines for good policy
statement construction.

In the process of constructing a policy statement, investors should think about the set of
questions suggested previously on page 39.

When working with an investor to create a policy statement, an advisor should ensure that
the policy statement satisfactorily answers the questions suggested previously on page 41.

2.5.2 Some Common Mistakes
When constructing their policy statements, participants in employer-sponsored retirement
plans need to realize that in many such plans 30–40 percent of their retirement funds may be
invested in their employer’s stock. Having so much money invested in one asset violates diver-
sification principles and could be costly. To put this in context, most mutual funds are limited
by law to having no more than 5 percent of their assets in any one company’s stock; a firm’s
pension plan can invest no more than 10 percent of their funds in its own stock. As noted by
Schulz (1996), individuals are unfortunately doing what government regulations prevent many
institutional investors from doing. In addition, some studies point out that the average stock
allocation in many retirement plans is lower than it should be if the investor wants growth of
principal over time—that is, investors tend to be too conservative.

Another consideration is the issue of stock trading. A number of studies by Barber and
Odean (1999, 2000, 2001) and Odean (1998, 1999) have shown that individual investors typi-
cally trade stocks too often (driving up commissions), sell stocks with gains too early (prior to
further price increases), and hold on to losers too long (as the price continues to fall). These
costly mistakes are especially true for men and online traders.

Investors, in general, seem to neglect that important first step to achieve financial success:
They do not plan for the future. Studies of retirement plans discussed by Ruffenach (2001) and
Clements (1997a, b, c) show that Americans are not saving enough to finance their retirement
years and they are not planning sufficiently for what will happen to their savings after they
retire. Around 25 percent of workers have saved less than $50,000 for their retirement. Finally,
about 60 percent of workers surveyed confessed they were “behind schedule” in planning and
saving for retirement.

2.6 THE IMPORTANCE OF ASSET ALLOCATION
A major reason why investors develop policy statements is to provide guidance for an overall
investment strategy. Though a policy statement does not indicate which specific securities to
purchase and when they should be sold, it should provide guidelines as to the asset classes to
include and a range of percents of the investor’s funds to invest in each class. How the inves-
tor divides funds into different asset classes is the process of asset allocation. Rather than
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provide strict percentages, asset allocation is usually expressed in ranges. This allows the
investment manager some freedom, based on his or her reading of capital market trends, to
invest toward the upper or lower end of the ranges. For example, suppose a policy statement
requires that common stocks be 60 percent to 80 percent of the value of the portfolio and that
bonds should be 20 percent to 40 percent of the portfolio’s value. If a manager is particularly
bullish about stocks, she will increase the allocation of stocks toward the 80 percent upper end
of the equity range and decrease bonds toward the 20 percent lower end of the bond range.
Should she be optimistic about bonds or bearish on stocks, that manager may shift the alloca-
tion closer to 40 percent invested in bonds with the remainder in equities.

A review of historical data and empirical studies provides strong support for the contention
that the asset allocation decision is a critical component of the portfolio management process.
In general, there are four decisions involved in constructing an investment strategy:

• What asset classes should be considered for investment?
• What policy weights should be assigned to each eligible asset class?
• What are the allowable allocation ranges based on policy weights?
• What specific securities or funds should be purchased for the portfolio?

The asset allocation decision involves the first three points. How important is the asset allo-
cation decision to an investor? In a word, very. Several studies by Ibbotson and Kaplan (2000);
Brinson, Hood, and Beebower (1986); and Brinson, Singer, and Beebower (1991) have exam-
ined the effect of the normal policy weights on investment performance, using data from both
pension funds and mutual funds, during time periods extending from the early 1970s to the
late 1990s. The studies all found similar results: About 90 percent of a fund’s returns over
time can be explained by its target asset allocation policy. Exhibit 2.7 shows the relationship
between returns on the target or policy portfolio allocation and actual returns on a sample
mutual fund.

Rather than looking at just one fund and how the target asset allocation determines its re-
turns, some studies have looked at how much the asset allocation policy affects returns on a
variety of funds with different target weights. For example, Ibbotson and Kaplan (2000) found
that, across a sample of funds, about 40 percent of the difference in fund returns is explained
by differences in asset allocation policy. And what does asset allocation tell us about the level
of a particular fund’s returns? The studies by Brinson and colleagues (1986, 1991) and Ibbot-
son and Kaplan (2000) answered that question as well. They divided the policy return (what
the fund return would have been had it been invested in indexes at the policy weights) by the
actual fund return (which includes the effects of varying from the policy weights and security
selection). Thus, a fund that was passively invested at the target weights would have a ratio
value of 1.0, or 100 percent. A fund managed by someone with skill in market timing (for
moving in and out of asset classes) and security selection would have a ratio less than 1.0 (or
less than 100 percent); the manager’s skill would result in a policy return less than the actual
fund return. The studies showed the opposite: The policy-return/actual-return ratio averaged
over 1.0, showing that asset allocation explains slightly more than 100 percent of the level of
a fund’s returns. Because of market efficiency, fund managers practicing market timing and
security selection, on average, have difficulty surpassing passively invested index returns, after
taking into account the expenses and fees of investing.

Thus, asset allocation is a very important decision. Across all funds, the asset allocation de-
cision explains an average of 40 percent of the variation in fund returns. For a single fund,
asset allocation explains 90 percent of the fund’s variation in returns over time and slightly
more than 100 percent of the average fund’s level of return.

Good investment managers may add some value to portfolio performance, but the major
source of investment return—and risk—over time is the asset allocation decision (Brown,
2000).
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2.6.1 Investment Returns after Taxes and Inflation
Exhibit 2.8 provides additional historical perspectives on returns. It indicates how an invest-
ment of $1 would have grown over the 1986–2010 period and, using fairly conservative as-
sumptions, examines how investment returns are affected by taxes and inflation.

Focusing first on stocks, funds invested in 1986 in the Standard & Poor’s 500 stocks would
have averaged an 11.57 percent annual return through 2010. Unfortunately, this return is un-
realistic because if the funds were invested over time, taxes would have to be paid and inflation
would erode the real purchasing power of the invested funds.

Except for tax-exempt investors and tax-deferred accounts, annual tax payments reduce in-
vestment returns. Incorporating taxes into the analysis lowers the after-tax average annual re-
turn of a stock investment to 8.33 percent.

But the major reduction in the value of our investment is caused by inflation. The real
after-tax average annual return on a stock over this time frame was only 5.50 percent, which
is less than half our initial unadjusted 11.57 percent return!

This example shows the long-run impact of taxes and inflation on the real value of a stock
portfolio. For bonds and bills, however, the results in Exhibit 2.8 show something even more
surprising. After adjusting for taxes, long-term bonds maintained their purchasing power;
T-bills barely provided value in real terms. One dollar invested in long-term government
bonds in 1986 gave the investor an annual average after-tax real return of 2.47 percent. An
investment in Treasury bills earned an average annual rate of only 0.15 percent after taxes

Exhibit 2.7 Time-Series Regression of Monthly Fund Return versus Fund Policy Return:

One Mutual Fund, Apri l 1988–March 1998
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and inflation. Municipal bonds, because of the protection they offer from taxes, earned an av-
erage annual real return of almost 4.05 percent during this time.

This historical analysis demonstrates that, for taxable investments, a reasonable way to
maintain purchasing power over long time periods when investing in financial assets is to in-
vest in common stocks. Put another way, an asset allocation decision for a taxable portfolio
that does not include a substantial commitment to common stocks makes it difficult for the
portfolio to maintain real value over time.4

Notably, the fourth column, labeled “After inflation (only),” is more encouraging since it
refers to results for a tax-free retirement account that is only impacted by inflation. These
results should encourage investors to take advantage of tax-free opportunities.

2.6.2 Returns and Risks of Different Asset Classes
By focusing on returns, we have ignored its partner—risk. Assets with higher long-term returns
have these returns to compensate for their risk. Exhibit 2.9 illustrates returns (unadjusted for

Exhibit 2.8 The Effect of Taxes and Inf lat ion on Investment Returns: 1986–2010
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Source: Computations by authors, using data indicated.

4Of course other equity-oriented investments, such as venture capital or real estate, may also provide inflation protec-
tion after adjusting for portfolio costs and taxes. Future studies of the performance of Treasury inflation-protected se-
curities (TIPs) will likely show their usefulness in protecting investors from inflation as well.
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inflation, transaction costs and taxes) for several asset classes over time. As expected, the
higher returns available from equities (both large cap and small cap) also include higher risk.
This is precisely why investors need a policy statement and why the investor and manager
must understand the capital markets and have a disciplined approach to investing. Safe Trea-
sury bills will sometimes outperform equities, and, because of their higher risk, common stocks
will sometimes lose significant value. These are times when undisciplined and uneducated in-
vestors become frustrated, sell their stocks at a loss, and vow never to invest in equities again.
In contrast, these are just the times when disciplined investors stick to their investment plan
and position their portfolios for the next bull market.5 By holding on to their stocks and con-
tinuing to purchasing more at depressed prices, the equity portion of the portfolio will experi-
ence a substantial increase in the future.

The asset allocation decision determines to a great extent both the returns and the volatility
of the portfolio. As noted, Exhibit 2.9 indicates that stocks are riskier than bonds or T-bills.
Exhibit 2.10 shows that stocks have sometimes experienced returns lower than those of T-bills
for extended periods of time. Still, the long-term results in Exhibit 2.9 show that sticking with
an investment policy through difficult times provides attractive rates of return over long hold-
ing periods.6

One popular way to measure risk is to examine the variability of returns over time by com-
puting a standard deviation or variance of annual rates of return for an asset class. This mea-
sure, which is used in Exhibit 2.9, indicates that stocks are relatively risky and T-bills are
relatively safe. Another intriguing measure of risk is the probability of not meeting your invest-
ment return objective. From this perspective, the results in Exhibit 2.10 show that if the inves-
tor has a long time horizon (i.e., approaching 20 years), the risk of equities is small and that of
T-bills is large because of their differences in long-term expected returns.

2.6.3 Asset Allocation Summary
A carefully constructed policy statement determines the types of assets that should be included
in a portfolio. The asset allocation decision, not the selection of specific stocks and bonds, de-
termines most of the portfolio’s returns over time. Although seemingly risky, investors seeking

Exhibit 2.9 Summary Stat ist ics of Annual Returns, 1986–2010, U.S. Securit ies

Geometric
Mean (%)

Arithmetic
Mean (%)

Standard
Deviation (%)

Large company stocks (S&P 500) 9.94 11.57 18.23

Small company stocks (Russell 2000) 10.63 12.73 21.43

Government bonds (Barclays Capital) 7.20 7.36 5.86

Corporate bonds (Barclays Capital) 7.94 8.13 6.49

High-Yield Corporate bonds (Barclays Capital) 8.96 10.14 16.87

30-day Treasury bill (Federal Reserve) 4.12 4.14 2.24

U.S. inflation (Federal Reserve) 2.82 2.83 1.29

Source: Calculations by authors, using data noted.

5Newton’s law of gravity seems to work two ways in financial markets. What goes up must come down; but it also
appears over time that what goes down may come back up. Contrarian investors and some “value” investors use this
concept of reversion to the mean to try to outperform the indexes over time.
6The added benefits of diversification—combining different asset classes in the portfolio—may reduce overall portfolio
risk without harming potential return. The important topic of diversification is discussed in detail in Chapter 7.
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capital appreciation, income, or even capital preservation over long time periods should stipu-
late a sizable allocation to the equity portion in their portfolio. As noted in this section, a strat-
egy’s risk depends on the investor’s goals and time horizon. As demonstrated, investing in
T-bills may actually be a riskier strategy than investing in common stocks due to the risk of
not meeting long-term investment return goals especially after considering the impact of infla-
tion and taxes.

Asset Allocation and Cultural Differences Thus far, our analysis has focused on U.S. in-
vestors. Non-U.S. investors make their asset allocation decisions in much the same manner;
but because they face different social, economic, political, and tax environments, their alloca-
tion decisions differ from those of U.S. investors. Exhibit 2.11 shows the equity allocations of
pension funds in several countries. As shown, the equity allocations vary dramatically from 79
percent in Hong Kong to 37 percent in Japan and only 8 percent in Germany.

National demographic and economic differences can explain much of the divergent port-
folio allocations. Of these six nations, the average age of the population is highest in Germany
and Japan and lowest in the United States and the United Kingdom, which helps explain the
greater use of equities in the United States and United Kingdom. Further, government privati-
zation programs during the 1980s in the United Kingdom encouraged equity ownership
among individual and institutional investors. In Germany, regulations prevent insurance firms
from having more than 20 percent of their assets in equities. Both Germany and Japan have
banking sectors that invest privately in firms and whose officers sit on corporate boards. Since
1980, the cost of living in the United Kingdom has increased at a rate about two times that of

Exhibit 2.10 Higher Returns Offered by Equit ies over Long Time Periods

Time Frame: 1934–2010

Length of Holding Period
(calendar years)

Percentage of Periods That Stock Returns
Trailed T-Bill Returns*

1 33.80%

5 15.10

10 8.80

20 0.00

30 0.00

*Price change plus reinvested income

Source: Author calculations.

Exhibit 2.11 Equity Allocat ions in Pension Fund Portfol ios by Country

Country Percentage in Equities

Hong Kong 79

United Kingdom 78

Ireland 68

United States 58

Japan 37

Germany 8

Source: Copyright © 1998, Association for Investment Management and Research. Reproduced and re-

published from “Client Expectations and the Demand to Minimize Downside Risk” from the seminar

proceedings Asset Allocation in a Changing World, 1998, with permission from the CFA Institute. All

Rights Reserved.
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Germany and this inflationary bias in the U.K. economy again favors higher equity allocations.
Exhibit 2.12 shows the positive relationship between the level of inflation in a country and its
pension fund allocation to equity. These results and many others that could be mentioned in-
dicate that some legislation, the general economic environment, and the demographics of a
country have an effect on the asset allocation by the investors in the country.

SUMMARY
• In this chapter, we saw that investors need to pru-

dently manage risk within the context of their in-
vestment goals and preferences. Income, spending,
and investing behavior will change over a person’s
lifetime.

• We reviewed the importance of developing an in-
vestment policy statement before implementing an
investment plan. By forcing investors to examine
their needs, risk tolerance, and familiarity with the
capital markets, policy statements help investors
correctly identify appropriate objectives and con-

straints. In addition, the policy statement provides
a standard by which to evaluate the performance of
the portfolio manager.

• We also reviewed the importance of the asset allo-
cation decision in determining long-run portfolio
investment returns and risks. Because the asset al-
location decision follows setting the objectives and
constraints, it is clear that the success of the in-
vestment program depends on the first step, the
construction of the policy statement.
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QUESTIONS
1. “Young people with little wealth should not invest money in risky assets such as the stock

market, because they can’t afford to lose what little money they have.” Do you agree or
disagree with this statement? Why?

2. Your healthy 63-year-old neighbor is about to retire and comes to you for advice. From
talking with her, you find out she was planning on taking all the money out of her com-
pany’s retirement plan and investing it in bond mutual funds and money market funds.
What advice should you give her?

3. Discuss how an individual’s investment strategy may change as he or she goes through the
accumulation, consolidation, spending, and gifting phases of life.

4. Why is a policy statement important?
5. Use the questionnaire “How much risk is right for you?” (Exhibit 2.4) to determine your

risk tolerance. Use this information to help write a policy statement for yourself.
6. Your 45-year-old uncle is 20 years away from retirement; your 35-year-old older sister is

about 30 years away from retirement. How might their investment policy statements
differ?

7. What information is necessary before a financial planner can assist a person in construct-
ing an investment policy statement?

8. Use the Internet to find the home pages for some financial-planning firms. What strategies
do they emphasize? What do they say about their asset allocation strategy? What are their
firms’ emphases—for example, value investing, international diversification, principal pres-
ervation, retirement and estate planning?

9. Mr. Franklin is 70 years of age, is in excellent health, pursues a simple but active lifestyle,
and has no children. He has interest in a private company for $90 million and has decided
that a medical research foundation will receive half the proceeds now and will be the pri-
mary beneficiary of his estate upon his death. Mr. Franklin is committed to the founda-
tion’s well-being because he believes strongly that, through it, a cure will be found for the
disease that killed his wife. He now realizes that an appropriate investment policy and as-
set allocations are required if his goals are to be met through investment of his consider-
able assets. Currently, the following assets are available for use in building an appropriate
portfolio for him:

$45.0 million cash (from sale of the private company interest,
net of a $45 million gift to the foundation)

$10.0 million stocks and bonds ($5 million each)
$ 9.0 million warehouse property (now fully leased)
$ 1.0 million value of his residence
$65.0 million total available assets

a. Formulate and justify an investment policy statement setting forth the appropriate
guidelines within which future investment actions should take place. Your policy state-
ment should encompass all relevant objective and constraint considerations.
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b. Recommend and justify a long-term asset allocation that is consistent with the invest-
ment policy statement you created in Part a. Briefly explain the key assumptions you
made in generating your allocation.

PROBLEMS
1. Suppose your first job pays you $28,000 annually. What percentage should your cash re-

serve contain? How much life insurance should you carry if you are unmarried? How
much if you are married with two young children?

2. Using Exhibit 2.6, what is the marginal tax rate for a couple, filing jointly, if their taxable
income is $20,000? $40,000? $60,000? What is their tax bill for each of these income levels?
What is the average tax rate for each of these income levels?

3. What is the marginal tax rate for a single individual if her taxable income is $20,000?
$40,000? 60,000? What is her tax bill for each of these income levels? What is her average
tax rate for each of these income levels?

4. a. Someone in the 36 percent tax bracket can earn 9 percent annually on her investments
in a tax-exempt IRA account. What will be the value of a one-time $10,000 investment
in 5 years? 10 years? 20 years?

b. Suppose the preceding 9 percent return is taxable rather than tax-deferred and the taxes
are paid annually. What will be the after-tax value of her $10,000 investment after 5, 10,
and 20 years?

5. a. Someone in the 15 percent tax bracket can earn 10 percent on his investments in a tax-
exempt IRA account. What will be the value of a $10,000 investment in 5 years? 10
years? 20 years?

b. Suppose the preceding 10 percent return is taxable rather than tax-deferred. What will
be the after-tax value of his $10,000 investment after 5, 10, and 20 years?

6. Assume that the rate of inflation during all these periods was 3 percent a year. Compute
the real value of the two tax-deferred portfolios in problems 4a and 5a.
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A P P E N D I X C H A P T E R 2

Objectives and Constraints of Institutional Investors

Institutional investors manage large amounts of funds in the course of their business. They in-
clude mutual funds, pension funds, insurance firms, endowments, and banks. In this appendix,
we review the characteristics of various institutional investors and discuss their typical invest-
ment objectives and constraints.

Mutual Funds

A mutual fund pools sums of money from investors, which are then invested in financial as-
sets. Each mutual fund has its own investment objective, such as capital appreciation, high
current income, or money market income. A mutual fund will state its investment objective,
and investors choose the funds in which to invest. Two basic constraints face mutual funds:
those created by law to protect mutual fund investors and those that represent choices made
by the mutual fund’s managers. Some of these constraints will be discussed in the mutual
fund’s prospectus, which must be given to all prospective investors before they purchase shares
in a mutual fund. Mutual funds are discussed in more detail in Chapter 24.

Pension Funds

Pension funds are a major component of retirement planning for individuals. As of 2011, U.S.
pension assets were nearly $21 trillion. Basically, a firm’s pension fund receives contributions
from the firm, its employees, or both. The funds are invested with the purpose of giving work-
ers either a lump-sum payment or the promise of an income stream after their retirement.
Defined benefit pension plans promise to pay retirees a specific income stream after retire-
ment. The size of the benefit is usually based on factors that include the worker’s salary, or
time of service, or both. The company contributes a certain amount each year to the pension
plan; the size of the contribution depends on assumptions concerning future salary increases
and the rate of return to be earned on the plan’s assets. Under a defined benefit plan, the com-
pany carries the risk of paying the future pension benefit to retirees; should investment perfor-
mance be poor, or should the company be unable to make adequate contributions to the plan,
the shortfall must be made up in future years. “Poor” investment performance means the ac-
tual return on the plan’s assets fell below the assumed actuarial rate of return. The actuarial
rate is the discount rate used to find the present value of the plan’s future obligations and thus
this rate determines the size of the firm’s annual contribution to the pension plan.

Defined contribution pension plans do not promise set benefits but only specified contri-
butions to the plan. As a result, employees’ benefits depend on the size of the contributions
made to the pension fund and the returns earned on the fund’s investments. Thus, the plan’s
risk related to the rates of return on investments is borne by the employee. Unlike a defined
benefit plan, employees’ retirement income is not an obligation of the firm.

A pension plan’s objectives and constraints depend on whether the plan is a defined benefit
plan or a defined contribution plan. We review each separately below.

Defined Benefit The plan’s risk tolerance depends on the plan’s funding status and its actuar-
ial rate. For underfunded plans (where the present value of the fund’s liabilities to employees
exceeds the value of the fund’s assets), a more conservative approach toward risk is taken to en-
sure that the funding gap is closed over time. This may entail a strategy whereby the firm makes
larger plan contributions and assumes a lower actuarial rate. Overfunded plans (where the pres-
ent value of the pension liabilities is less than the plan’s assets) allow a more aggressive invest-
ment strategy, which implies a higher actuarial rate. This allows the firm to reduce its
contributions and increases the risk exposure of the plan. The return objective is to meet the
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plan’s actuarial rate of return, which is set by actuaries who estimate future pension obligations
based on assumptions about future salary increases, current salaries, retirement patterns, worker
life expectancies, and the firm’s benefit formula. Obviously, the actuarial rate helps determine the
size of the firm’s plan contributions over time.

The liquidity constraint on defined benefit funds is mainly a function of the average age of
employees. A younger employee base means less liquidity is needed; an older employee base
generally means more liquidity is needed to pay current pension obligations to retirees. The
time horizon constraint is also affected by the average age of employees, although some ex-
perts recommend using a 5- to 10-year horizon for planning purposes. Taxes are not a major
concern to the plan, because pension plans are exempt from paying tax on investment returns.
The major legal constraint is that the plan must be run in accordance with the Employee Re-
tirement and Income Security Act (ERISA), and investments must satisfy the “prudent-expert”
standard when evaluated in the context of the overall pension plan’s portfolio.

Defined Contribution Notably, the individual employee decides how his or her contribu-
tions to the plan are to be invested. As a result, the objectives and constraints for defined con-
tribution plans depend on the individual. Because the employee carries the risk of inadequate
retirement funding rather than the firm, defined contribution plans are generally more conser-
vatively invested (the majority of research indicates that employees tend to be too conserva-
tive). If, however, the plan is considered part of an estate planning tool for a wealthy founder
or officer of the firm, a higher risk tolerance and return objective are appropriate because most
of the plan’s assets will ultimately be owned by the individual’s heirs.

The liquidity and time horizon needs for the plan differ depending on the average age of
the individual employees and the degree of employee turnover within the firm. Similar to de-
fined benefit plans, defined contribution plans are tax-exempt and are governed by the provi-
sions of ERISA.

Endowment Funds

Endowment funds arise from contributions made to charitable or educational institutions.
Rather than immediately spending the funds, the organization invests the money for the pur-
pose of providing a future stream of income to the organization. The investment policy of an
endowment fund is the result of a “tension” between the organization’s need for current in-
come and the desire for a growing future stream of income to protect against inflation.

To meet the institution’s operating budget needs, the fund’s return objective is often set by
adding the spending rate (the amount taken out of the funds each year) and the expected in-
flation rate. Funds that have more risk-tolerant trustees may have a higher spending rate than
those overseen by more risk-averse trustees. Because a total return approach usually serves to
meet the return objective over time, the organization is generally withdrawing both income
and capital gain returns to meet budgeted needs. The risk tolerance of an endowment fund is
largely affected by the collective risk tolerance of the organization’s trustees.

Due to the fund’s long-term time horizon, liquidity requirements are minor except for the
need to spend part of the endowment each year and maintain a cash reserve for emergencies.
Many endowments are tax-exempt, although income from some private foundations can be taxed
at either a 1 percent or 2 percent rate. Short-term capital gains are taxable, but long-term capital
gains are not. Regulatory and legal constraints arise on the state level, where most endowments
are regulated. Unique needs and preferences may affect investment strategies, especially among col-
lege or religious endowments, which may have strong preferences about social investing issues.

Insurance Companies

The investment objectives and constraints for an insurance company depend on whether it is a
life insurance company or a nonlife (such as a property and casualty) insurance firm.
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Life Insurance Companies Except for firms dealing only in term life insurance, life insur-
ance firms collect premiums during a person’s lifetime that must be invested until a death ben-
efit is paid to the insurance contract’s beneficiaries. At any time, the insured can turn in her
policy and receive its cash surrender value. Discussing investment policy for an insurance firm
is also complicated by the insurance industry’s proliferation of insurance and quasi-investment
products.

Basically, an insurance company wants to earn a positive “spread,” which is the difference be-
tween the rate of return on investment minus the rate of return it credits its various policy-
holders. This concept is similar to a defined benefit pension fund that tries to earn a rate of
return in excess of its actuarial rate. If the spread is positive, the insurance firm’s surplus reserve
account rises; if not, the surplus account declines by an amount reflecting the negative spread. A
growing surplus is an important competitive tool for life insurance companies. Attractive invest-
ment returns allow the company to advertise better policy returns than those of its competitors.
A growing surplus also allows the firm to offer new products and expand insurance volume.

Because life insurance companies are quasi-trust funds for savings, fiduciary principles limit
the risk tolerance of the invested funds. The National Association of Insurance Commissioners
(NAIC) establishes risk categories for bonds and stocks; companies with excessive investments
in higher-risk categories must set aside extra funds in a mandatory securities valuation reserve
(MSVR) to protect policyholders against losses.

Insurance companies’ liquidity needs have increased over the years due to increases in policy
surrenders and product-mix changes. A company’s time horizon depends upon its specific product
mix. Life insurance policies require longer-term investments, whereas guaranteed insurance con-
tracts (GICs) and shorter-term annuities require shorter investment time horizons.

Tax rules changed considerably for insurance firms in the 1980s. For tax purposes, invest-
ment returns are divided into two components: first, the policyholder’s share, which is the re-
turn portion covering the actuarially assumed rate of return needed to fund reserves; and
second, the balance that is transferred to reserves. Unlike pensions and endowments, life insur-
ance firms pay income and capital gains taxes at the corporate tax rates on the returns trans-
ferred to reserves.

Except for the NAIC, most insurance regulation is on the state level. Regulators oversee the
eligible asset classes and the reserves (MSVR) necessary for each asset class and enforce the
“prudent-expert” investment standard. Audits ensure that various accounting rules and invest-
ment regulations are followed.

Nonlife Insurance Companies Cash outflows are somewhat predictable for life insurance
firms, based on their mortality tables. In contrast, the cash flows required by major accidents,
disasters, and lawsuit settlements are not as predictable for nonlife insurance firms.

Due to their fiduciary responsibility to claimants, risk exposures are low to moderate. De-
pending on the specific company and competitive pressures, premiums may be affected by
both the probability of a claim and the investment returns earned by the firm. Typically, casu-
alty insurance firms invest their insurance reserves in relatively safe bonds to provide needed
income to pay claims; capital and surplus funds are invested in equities for their growth poten-
tial. As with life insurers, property and casualty firms have a stronger competitive position
when their surplus accounts are larger than those of their competitors. Many insurers now fo-
cus on a total return objective as a means to increase their surplus accounts over time.

Because of uncertain claim patterns, liquidity is a concern for property and casualty in-
surers who also want liquidity so they can switch between taxable and tax-exempt investments
as their underwriting activities generate losses and profits. The time horizon for investments is
typically shorter than that of life insurers, although many invest in long-term bonds to earn
the higher yields available on these instruments. Investing strategy for the firm’s surplus ac-
count focuses on long-term growth.
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Regulation of property and casualty firms is more permissive than for life insurers. Similar
to life companies, states regulate classes and quality of investments for a certain percentage of
the firm’s assets. Beyond this restriction, insurers can invest in many different types and quali-
ties of instruments, although some states limit the proportion that can be invested in real es-
tate assets.

Banks

Pension funds, endowments, and insurance firms obtain virtually free funds for investment pur-
poses. Not so with banks. To have funds to lend, they must attract investors in a competitive
interest rate environment. They compete against other banks and also against companies that
offer other investment vehicles, from bonds to common stocks. A bank’s success relies primarily
on its ability to generate returns in excess of its funding costs.

A bank tries to maintain a positive difference between its cost of funds and its returns on
assets. If banks anticipate falling interest rates, they will try to invest in longer-term assets to
lock in the returns while seeking short-term deposits, whose interest cost is expected to fall
over time. When banks expect rising rates, they will try to lock in longer-term deposits with
fixed-interest costs, while investing funds short term to capture rising interest rates. The risk
of such strategies is that losses may occur should a bank incorrectly forecast the direction of
interest rates. The aggressiveness of a bank’s strategy will be related to the size of its capital
ratio and the oversight of regulators.

Banks need substantial liquidity to meet withdrawals and loan demand. A bank has two forms of
liquidity. Internal liquidity is provided by a bank’s investment portfolio that includes highly liquid
assets. A bank has external liquidity if it can borrow funds in the federal fundsmarkets (where banks
lend reserves to other banks), from the Federal Reserve Bank’s discount window, or if it can sell cer-
tificates of deposit at attractive rates.

Banks have a short time horizon for several reasons. First, they have a strong need for liquidity.
Second, because they want to maintain an adequate interest revenue–interest expense spread, they
generally focus on shorter-term investments to avoid interest rate risk and to avoid getting “locked
in” to a long-term revenue source. Third, because banks typically offer short-term deposit accounts
(demand deposits, NOW accounts, and such) they need to match the maturity of their assets and
liabilities to avoid taking undue risks. This desire to match the maturity of assets and liabilities is
shared by virtually all financial institutions.

Banks are heavily regulated by numerous state and federal agencies. The Federal Reserve
Board, the Comptroller of the Currency, and the Federal Deposit Insurance Corporation all
oversee various components of bank operations. The Glass-Steagall Act restricts the equity in-
vestments that banks can make. Unique situations that affect each bank’s investment policy
depend on their size, market, and management skills in matching asset and liability sensitivity
to interest rates. For example, a bank in a small community may have many customers who
deposit their money with it for the sake of convenience. A bank in a more populated area
will find its deposit flows are more sensitive to interest rates and competition from nearby
banks.

Institutional Investment Summary

Among the great variety of institutions, each institution has its “typical” investment objectives
and constraints. This discussion has indicated the differences that exist among types of institu-
tions and some of the major issues confronting them. Notably, just as with individual inves-
tors, “cookie-cutter” policy statements are inappropriate for institutional investors. The
specific objectives, constraints, and investment strategies must be determined on a case-by-
case basis.
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CHA P T E R 3
Selecting Investments in a
Global Market*

After you read this chapter, you should be able to answer the following questions:

• Why should investors have a global perspective regarding their investments?
• What has happened to the relative size of U.S. and foreign stock and bond markets?
• What are the differences in the rates of return onU.S. and foreign securitiesmarkets?
• How can changes in currency exchange rates affect the returns that U.S. investors experience on foreign securities?
• Is there additional advantage to diversifying in international markets beyond the benefits of domestic diversification?
• What alternative securities are available? What are their cash flow and risk properties?
• Whatare thehistorical returnandriskcharacteristicsof themajor investment instruments?
• Whatistherelationshipamongthereturnsforforeignanddomestic investmentinstruments?
• Whatistheimplicationoftheserelationshipsforportfoliodiversification?

Individuals are willing to defer current consumption for many reasons. Some save for
their children’s college tuition or their own; others wish to accumulate down pay-
ments for a home, car, or boat; others want to amass adequate retirement funds for
the future. Whatever the reasons for an investment program, the techniques we used
in Chapter 1 to measure risk and return will help you evaluate alternative investments.

But what are those alternative investments? Thus far, we have said little about the in-
vestment opportunities available in financial markets. In this chapter, we address this is-
sue by surveying investment alternatives. This is essential background for making the
asset allocation decision discussed in Chapter 2 and for later chapters where we analyze
several individual investments, such as bonds, common stock, and other securities. It is
also important when we consider how to construct and evaluate portfolios of investments.

As an investor in the 21st century, you have an array of investment choices unavail-
able a few decades ago. As discussed by Miller (1991), a combination of dynamic finan-
cial markets, technological advances, and new regulations have resulted in numerous
new investment instruments and expanded trading opportunities. Improvements in
communications and relaxation of international regulations have made it easier for in-
vestors to trade in both domestic and global markets. Telecommunications networks en-
able U.S. brokers to reach security exchanges in London, Tokyo, and other European
and Asian cities as easily as those in New York, Chicago, and other U.S. cities. The com-
petitive environment in the brokerage industry and the deregulation of the banking sec-
tor have made it possible for more financial institutions to compete for investor dollars.

*The authors acknowledge data collection help on this chapter from Edgar Norton of Illinois State University and
David J. Wright from the University of Wisconsin–Parkside.
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All of his has spawned investment vehicles with a variety of maturities, risk-return char-
acteristics, and cash flow patterns. In this chapter, we examine some of these choices.

As an investor, you need to understand the differences among investments so you
can build a properly diversified portfolio that conforms to your objectives. That is, you
should seek to acquire a group of investments with different patterns of returns over
time. If chosen carefully, such portfolios minimize risk for a given level of return because
low or negative rates of return on some investments during a period of time are offset by
above-average returns on others. Your goal should be to build a balanced portfolio of
investments with relatively stable overall rates of return. A major goal of this text is to
help you understand and evaluate the risk-return characteristics of investment portfolios.
An appreciation of alternative security types is the starting point for this analysis.

This chapter is divided into three main sections. Because investors can choose
securities from around the world, we initially look at a combination of reasons why
investors should include foreign as well as domestic securities in their portfolios.
Taken together, these reasons provide a compelling case for global investing.

In the second section of this chapter, we discuss securities in domestic and global
markets, describing their main features and cash flow patterns. You will see that the
varying risk-return characteristics of alternative investments suit the preferences of
different investors.

The third and final section contains the historical risk and return performance of
several investment instruments from around the world and examines the relationship
among the returns for many of these securities. These results provide strong empirical
support for global investing.

3.1 THE CASE FOR GLOBAL INVESTMENTS
Twenty years ago, the bulk of investments available to individual investors consisted of U.S.
stocks and bonds. Now, however, a call to your broker gives you access to a wide range of secu-
rities sold throughout the world. Currently, you can purchase stock in General Motors or
Toyota, U.S. Treasury bonds or Japanese government bonds, a mutual fund that invests in U.S.
biotechnology companies, a global growth stock fund, a German or Chinese stock fund, or
options on a U.S. stock index.

Several changes have caused this explosion of investment opportunities. For one, the
growth and development of numerous foreign financial markets, such as those in Japan, the
United Kingdom, and Germany, as well as emerging markets, such as China and India, have
made these markets accessible and viable for investors around the world. U.S. investment firms
have recognized this opportunity and established facilities in these countries aided by advances
in telecommunications technology that allow constant contact with offices and financial mar-
kets around the world. In addition to the efforts by U.S. firms, foreign firms and investors un-
dertook counterbalancing initiatives, including significant mergers of firms and security
exchanges. As a result, as described by Pardee (1987), investors and investment firms can eas-
ily trade securities in markets around the world.

There are three interrelated reasons U.S. investors should think of constructing global in-
vestment portfolios:

1. When investors compare the absolute and relative sizes of U.S. and foreign markets for
stocks and bonds, they see that ignoring foreign markets reduces their choices to less
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than 50 percent of available investment opportunities. Because more opportunities
broaden your range of risk-return choices, it makes sense to evaluate foreign securities
when selecting investments and building a portfolio.

2. The rates of return available on non-U.S. securities often have substantially exceeded
those for U.S.-only securities. The higher returns on non-U.S. equities can be justified by
the higher growth rates for the countries where they are issued.

3. A major tenet of investment theory is that investors should diversify their portfolios.
Because the relevant factor when diversifying a portfolio is low correlation between asset
returns over time, diversification with foreign securities that have very low correlation
with U.S. securities can substantially reduce portfolio risk.

In this section, we analyze these reasons to demonstrate the advantages to a growing role of
foreign financial markets for U.S. investors and to assess the benefits and risks of trading in
these markets. Notably, the reasons that global investing is appropriate for U.S. investors are
generally even more compelling for non-U.S. investors.

3.1.1 Relative Size of U.S. Financial Markets
Prior to 1970, the securities traded in the U.S. stock and bond markets comprised about 65 per-
cent of all the securities available in world capital markets. Therefore, a U.S. investor selecting
securities strictly from U.S. markets had a fairly complete set of investments available. Under
these conditions, most U.S. investors probably believed that it was not worth the time and effort
to expand their investment universe to include the limited investments available in foreign mar-
kets. That situation has changed dramatically over the past 40 plus years. Currently, investors
who ignore foreign stock and bond markets limit their investment choices substantially.

Exhibit 3.1 shows the breakdown of securities available in world capital markets in 1969
and 2010. Not only has the overall value of all securities increased dramatically (from $2.3 tril-
lion to $113.6 trillion), but the composition has also changed. Concentrating on proportions of
bond and equity investments, the exhibit shows that in 1969 U.S. dollar bonds and U.S. equity
securities made up 53 percent of the total value of all securities versus 28.4 percent for the to-
tal of nondollar bonds and equity. By 2010, U.S. bonds and equities accounted for 42.6 percent

Exhibit 3.1 Total Investable Assets in the Global Capital Market
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of the total securities market versus 47.2 percent for nondollar bonds and stocks. These data
indicate that if you consider only the U.S. proportion of this combined stock and bond market,
it has declined from 65 percent of the total in 1969 to about 47 percent in 2010.

The point is, the U.S. security markets now include a substantially smaller proportion of the
total world capital market, and this trend will almost certainly continue. The faster economic
growth of many other countries compared to the United States will require foreign govern-
ments and individual companies to issue debt and equity securities to finance this growth.
Therefore, U.S. investors should consider investing in foreign securities because of the growing
importance of these foreign securities in world capital markets. Put another way, not investing
in foreign stocks and bonds means you are ignoring over 50 percent of the securities that are
available to you. This approximate 50–50 breakdown is about the same for bonds alone, while
U.S. stocks are only about 42 percent of global stocks.

3.1.2 Rates of Return on U.S. and Foreign Securities
An examination of the rates of return on U.S. and foreign securities not only demonstrates
that many non-U.S. securities provide superior rates of return but also shows the impact of
the exchange rate risk discussed in Chapter 1.

Global Bond-Market Returns Exhibit 3.2 reports annual rates of return for several major
international bond markets for 1986–2010. The returns have been converted to U.S. dollar re-
turns, so the exhibit shows mean annual returns and standard deviations that a U.S.-based in-
vestor would receive. An analysis of the returns in Exhibit 3.2 indicates that the return
performance of the U.S. bond market ranked fifth out of the six countries. Part of the reason
for the better performance in dollar terms of the non-U.S. markets is that the dollar generally
weakened during this time frame, giving U.S. investors a boost to their foreign returns. Put
another way, U.S. investors who invested in these foreign bonds received the return on the
bonds equal to that of local investors, but also received a return for holding the foreign cur-
rency that appreciated relative to the U.S. dollar.

Global Equity-Market Returns Exhibit 3.3 shows the annual returns in U.S. dollars for 34
major equity markets yearly from 2007 through 2010. The United States’ average rank in U.S.
dollar returns in 2007–2010 was 17.5 out of 34 countries (and it was only in the top 10 once).
Its performance was typically behind the returns of numerous stock markets in these years.

These results for equity and bondmarkets around the world indicate that investors who limit them-
selves to the U.S. market may well experience rates of return below those in many other countries.

3.1.3 Risk of Combined Country Investments
Thus far, we have discussed the risk and return results for individual countries. In Chapter 1,
we considered the idea of combining a number of assets into a portfolio and noted that

Exhibit 3.2 Global Government Bond Annual Rates of Return in U.S. Dol lars: 1986–2010

Geometric Mean Arithmetic Mean Standard Deviation

Canada 9.89 10.32 9.77

France 9.65 10.39 12.86

Germany 8.48 9.28 13.49

Japan 8.20 9.14 14.75

United Kingdom 9.09 9.84 13.28

Unites States 7.20 7.37 6.09

Source: Bank of America-Merrill Lynch
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investors should create diversified portfolios to reduce the variability of the returns over time.
We discussed how proper diversification reduces the variability (our measure of risk) of the
portfolio because alternative investments have different patterns of returns over time. Specifi-
cally, when the rates of return on some investments are negative or below average, potentially
other investments in the portfolio will be experiencing above-average rates of return. There-
fore, if a portfolio is properly diversified, it should provide a more stable rate of return for
the total portfolio (that is, it will have a lower standard deviation and therefore less risk). Al-
though we will discuss and demonstrate portfolio theory in detail in Chapter 7, we need to
consider the concept at this point to fully understand the benefits of global investing.

Exhibit 3.3 Annual Equity Returns in U.S. Dol lars

Performance of Dow Jones Global Indexes

2010 2009 2008 2007

USD
Returns Rank

USD
Returns Rank

USD
Returns Rank

USD
Returns Rank

U.S. 15.30% 13 25.70% 27 −38.60% 3 3.80% 27

Australia 12.40% 17 70.90% 8 −54.50% 23 25.30% 14

Austria NA 55.60% 15 −64.80% 30 1.60% 31

Belgium 4.70% 23 50.50% 17 −52.60% 18 5.60% 25

Brazil 5.70% 22 127.10% 2 −57.00% 28 71.10% 1

Canada 22.00% 12 56.90% 13 −49.10% 12 27.10% 12

Chile 49.60% 4 88.80% 4 −43.60% 7 23.00% 16

Denmark 26.60% 8 40.80% 21 −51.60% 15 17.60% 18

Finland 10.80% 19 17.50% 32 −56.40% 27 39.00% 4

France −5.70% 26 28.60% 26 −45.50% 9 11.30% 22

Germany 7.10% 20 24.10% 29 −46.30% 10 30.50% 9

Greece −46.50% 31 24.10% 29 −66.40% 32 29.80% 10

Hong Kong 14.20% 14 67.40% 10 −53.90% 22 44.50% 3

Iceland 57.20% 1 10.30% 33 −96.20% 34 13.10% 19

Indonesia 38.40% 5 129.30% 1 −63.00% 29 39.00% 4

Ireland −11.00% 27 54.70% 16 −68.70% 33 −19.20% 34

Italy −17.60% 29 23.20% 31 −52.50% 17 1.70% 30

Japan 13.80% 15 4.00% 34 −29.30% 1 −6.00% 33

Malaysia 35.90% 6 46.90% 19 −44.60% 8 44.60% 2

Mexico 26.40% 9 48.20% 18 −39.80% 4 10.80% 23

Netherlands −0.30% 25 42.80% 20 −55.60% 25 12.00% 21

New Zealand 4.70% 23 38.80% 23 −52.40% 16 2.20% 29

Norway 13.40% 16 93.80% 3 −66.20% 31 26.80% 13

Philippines 55.90% 3 70.40% 9 −55.50% 24 36.70% 7

Portugal −16.30% 28 35.40% 24 −53.80% 21 24.50% 15

Singapore 22.90% 11 74.00% 6 −53.10% 19 27.60% 11

South Africa 30.90% 7 56.00% 14 −42.80% 5 12.60% 20

South Korea 23.90% 10 65.30% 12 −55.60% 25 33.60% 8

Spain −24.50% 30 32.60% 25 −43.40% 6 17.80% 17

Sweden NA 65.50% 11 −53.20% 20 −3.10% 32

Switzerland 11.40% 18 25.10% 28 −31.00% 2 5.60% 25

Taiwan NA 83.10% 5 −47.60% 11 6.50% 24

Thailand 56.70% 2 71.70% 7 −49.90% 13 39.00% 4

U.K. 7.00% 21 39.50% 22 −51.20% 14 3.80% 27

NA – not available (removed from sample)

Source: The Wall Street Journal, various issues, and author calculations.
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The way to measure whether two investments will contribute to diversifying a portfolio is
to compute the correlation coefficient between their rates of return over time. Correlation
coefficients can range from +1.00 to −1.00. A correlation of +1.00 means that the rates of
return for these two investments move exactly together. Combining investments that move
exactly together in a portfolio would not help diversify the portfolio because they have identi-
cal rate-of-return patterns over time. In contrast, a correlation coefficient of −1.00 means that
the rates of return for two investments move exactly opposite to each other. When one invest-
ment is experiencing above-average rates of return, the other is suffering through similar be-
low-average rates of return. Combining two investments with large negative correlation in a
portfolio would be ideal for diversification because it would stabilize the rates of return over
time, reducing the standard deviation of the portfolio rates of return and hence the risk of
the portfolio. Therefore, if you want to diversify your portfolio and reduce your risk, you
want an investment that has either low positive correlation, zero correlation, or, ideally, nega-
tive correlation with the other investments in your portfolio. With this in mind, the following
discussion considers the correlations of returns among U.S. bonds and stocks with the returns
on foreign bonds and stocks.

Global Bond Portfolio Risk Exhibit 3.4 lists the correlation coefficients between rates of re-
turn for bonds in the United States and bonds in major foreign markets in U.S. dollar terms
from 1986–2010. For a U.S. investor, these important correlations averaged only 0.58.

These relatively low positive correlations among returns in U.S. dollars mean that U.S. in-
vestors have substantial opportunities for risk reduction through global diversification of bond
portfolios. A U.S. investor who bought bonds in these non-U.S. markets especially Japan
would reduce the standard deviation of a well-diversified U.S. bond portfolio.

Why do these correlation coefficients for returns between U.S. bonds and those of various
foreign countries differ? That is, why is the U.S.-Canada correlation 0.75, whereas the U.S.-
Japan correlation is only 0.34? The answer is because the international trade patterns, eco-
nomic growth, fiscal policies, and monetary policies of the countries differ. We do not have
an integrated world economy but, rather, a collection of economies that are related to one an-
other in different ways. As an example, the U.S. and Canadian economies are closely related
because of their geographic proximity, similar domestic economic policies, and the extensive
trade between them. Each is the other’s largest trading partner. In contrast, the United States
has less trade with Japan and the fiscal and monetary policies of the two countries differ dra-
matically. For example, the U.S. economy was growing during much of the 1990s while the
Japanese economy experienced a prolonged recession.

The point is, macroeconomic differences cause the correlation of bond returns between the
United States and each country to likewise differ. These differing correlations make it worth-while

Exhibit 3.4 Correlation Coefficients Between U.S. Dollar Rates of Return on Bonds in the

United States and in Major Foreign Markets: 1986–2010 (monthly data)

Correlation Coefficient
with U.S. Bonds

Canada 0.75

France 0.61

Germany 0.63

Japan 0.34

United Kingdom 0.59

Average 0.58

Source: Data from Barclays Capital; calculations by authors.
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to diversify with foreign bonds, and the different correlations indicate which countries will provide
the greatest reduction in the standard deviation (risk) of bond portfolio returns for a U.S. investor.

Also, the correlation of returns between a single pair of countries changes over time because the
factors influencing the correlations, such as international trade, economic growth, fiscal policy,
and monetary policy, change over time. A change in any of these variables will produce a change
in how the economies are related and a change in the relationship between returns on bonds.
For example, the correlation in U.S. dollar returns between U.S. and Japanese bonds was 0.07
in the late 1960s and 1970s; it was 0.35 in the 1980s and 0.25 in the 1990s but only about 0.30
in the 2000–2010 time frame.

Exhibit 3.5 shows what happens to the risk-return trade-off when we combine U.S. and for-
eign bonds. A comparison of a completely non-U.S. portfolio (100 percent foreign) and a 100
percent U.S. portfolio indicates that the non-U.S. portfolio has both a higher rate of return and
a higher standard deviation of returns than the U.S. portfolio. Combining the two portfolios in
different proportions provides an interesting set of points.

As we will discuss in Chapter 7, the expected rate of return is a weighted average of the two port-
folios. In contrast, the risk (standard deviation) of the combination is not a weighted average but
also depends on the correlation between the two portfolios. In this example, the risk levels of the
combined portfolios decline below those of the individual portfolios. Therefore, by adding foreign
bonds that have low correlation with a portfolio of U.S. bonds, a U.S. investor is able to not only
increase the expected rate of return but also reduce the risk compared to a total U.S. bond portfolio.

Global Equity Portfolio Risk The correlation of world equity markets resembles that for
bonds. Exhibit 3.6 lists the correlation coefficients between monthly equity returns in U.S. dollars

Exhibit 3.5 Risk-Return Trade-Off for Internat ional Bond Portfol ios
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of each country and the U.S. market for the period from 1988 to 2010. Only 4 of the 11 correla-
tions between U.S. dollar returns were over 0.70, and the average correlation was only 0.65.

These relatively small positive correlations between U.S. stocks and foreign stocks have sim-
ilar implications to those derived for bonds. Investors can reduce the overall risk of their stock
portfolios by including foreign stocks.

Exhibit 3.7 demonstrates the impact of international equity diversification. These curves
demonstrate that, as you increase the number of randomly selected securities in a portfolio,
the standard deviation will decline due to the benefits of diversification within your own coun-
try. This is referred to as domestic diversification. After a certain number of securities (40 to
50), the curve will flatten out at a risk level that reflects the basic market risk for the domestic
economy (see Campbell, Lettau, Malkiel, and Xu [2001]). The lower curve illustrates the bene-
fits of international diversification. This curve demonstrates that adding foreign securities to a
U.S. portfolio to create a global portfolio enables an investor to experience lower overall risk
because the non-U.S. securities are not correlated with our economy or our stock market, al-
lowing the investor to eliminate some of the basic market risks of the U.S. economy.

To see how this works, consider, for example, the effect of inflation and interest rates on all
U.S. securities. As discussed in Chapter 1, all U.S. securities will be affected by these variables.
In contrast, a Japanese stock is mainly affected by what happens in the Japanese economy and
will typically not be affected by changes in U.S. variables. Thus, adding Japanese, Australian,
and Italian stocks to a U.S. stock portfolio reduces the portfolio risk of the global portfolio to
a level that reflects only worldwide systematic factors.

Summary on Global Investing At this point, we have considered the relative size of the
market for non-U.S. bonds and stocks and found that it has grown in size and importance,
becoming too big to ignore. We have also examined the rates of return for foreign bond and
stock investments and determined that, when considering results, their rates of return were of-
ten superior to those in the U.S. market. Finally, we discussed constructing a portfolio of in-
vestments and the importance of diversification in reducing the variability of returns over
time, which reduces the risk of the portfolio. As noted, to have successful diversification, an
investor should combine investments with low positive or negative correlations between rates
of return. An analysis of the correlation between rates of return on U.S. and foreign bonds and

Exhibit 3.6 Correlat ion Coeff ic ient Between Common Stock Returns in the

United States and in Foreign Markets (monthly return data: 1988–2010)

Correlation Coefficients
with U.S. Stocks

Australia 0.63

Canada 0.76

France 0.72

Germany 0.70

Italy 0.54

Japan 0.42

Netherlands 0.74

Spain 0.64

Sweden 0.68

Switzerland 0.61

United Kingdom 0.73

Average 0.65

Source: Calculations by authors using monthly data from MSCI.
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stocks indicated a consistent pattern of relatively low positive correlations. Therefore, the exis-
tence of similar rates of return on foreign securities combined with low correlation coefficients
indicates that adding foreign stocks and bonds to a U.S. portfolio will almost certainly reduce
the risk of the portfolio and can possibly increase its average return.

Given the several compelling reasons for adding foreign securities to a U.S. portfolio, inves-
tors should develop a global investment perspective because this approach is clearly justified,
and this trend toward global investing is expected to continue. Implementing this new global
investment perspective will not be easy because it requires an understanding of new terms, in-
struments (such as Eurobonds), and institutions (such as non-U.S. stock and bond markets).
Still, the effort is justified because you are developing a set of skills and a way of thinking
that will enhance your long-term investing results.

The next section presents an overview of investment alternatives from around the world,
beginning with fixed-income investments and progressing through numerous alternatives.

3.2 GLOBAL INVESTMENT CHOICES
This section provides an important foundation for subsequent chapters in which we describe
techniques to value individual investments and combine alternative investments into properly
diversified portfolios that conform to your risk-return objectives. In this section, we briefly
describe the numerous investment alternatives available. This survey introduces each of these
investment alternatives so you can appreciate the full spectrum of opportunities. Most of these
assets will be described in greater detail in subsequent chapters.

The investments are divided by asset classes. First, we describe fixed-income investments,
including bonds and preferred stocks. In the second subsection, we discuss equity investments,

Exhibit 3.7 Risk Reduction through Domestic and International Diversi f icat ion
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and the third subsection contains a discussion of special equity instruments, such as warrants
and options, which have characteristics of both fixed-income and equity instruments. In sub-
section four, we consider futures contracts that allow for a wide range of return-risk profiles.
The fifth subsection considers investment companies.

All these investments are called financial assets because their payoffs are in money. In con-
trast, real assets, such as real estate, are discussed in the sixth subsection. We conclude with
assets that are considered low liquidity investments because of the relative difficulty in buying
and selling them. This includes art, antiques, coins, stamps, and precious gems.

The final section of the chapter presents the historical return and risk patterns for many
individual investment alternatives and the correlations among the returns for these invest-
ments. This additional background and perspective will help you evaluate individual invest-
ments in order to build a properly diversified portfolio of global investments.

3.2.1 Fixed-Income Investments

Fixed-income investments have a contractually mandated payment schedule. Their invest-
ment contracts promise specific payments at predetermined times, although the legal force be-
hind the promise varies and this affects their risks and required returns. At one extreme, if the
issuing firm does not make its payment at the appointed time, creditors can declare the issuing
firm in default. In other cases (for example, income bonds), the issuing firm must make pay-
ments only if it earns profits. In yet other instances (for example, preferred stock), the issuing
firm does not have to make dividend payments unless its board of directors votes to do so.

Investors who acquire fixed-income securities (except preferred stock) are really lenders to
the issuers. Specifically, you lend some amount of money, the principal, to the borrower. In
return, the borrower typically promises to make periodic interest payments and to pay back
the principal at the maturity of the loan.

Savings Accounts You might not think of savings accounts as fixed-income investments, yet
an individual who deposits funds in a savings account at a financial institution is really lending
money to the institution and, as a result, earning a fixed payment. These investments are con-
sidered to be convenient, liquid, and low risk because almost all are insured. Consequently,
their rates of return are generally low compared with other alternatives. Several versions of
these accounts have been developed to appeal to investors with differing objectives.

Passbook savings accounts have no minimum balance, and funds may be withdrawn at any
time with little loss of interest. Due to their flexibility, the promised interest on passbook ac-
counts is relatively low.

For investors with larger amounts of funds who are willing to give up liquidity, financial institu-
tions developed certificates of deposit (CDs), which requireminimumdeposits (typically $500) and
have fixed durations (usually three months, six months, one year, two years). The promised rates on
CDs are higher than those for passbook savings accounts, and the rate increases with the size and the
duration of the deposit. An investor who wants to cash in a CD prior to its stated expiration date
must pay a heavy penalty in the form of a much lower interest rate.

Investors with large sums of money ($10,000 or more) can invest in Treasury bills (T-bills)—
short-term obligations (maturing in 3–12 months) of the U.S. government. To compete against
T-bills, banks issue money market certificates, which require minimum investments of $10,000
and have minimum maturities of six months. The promised rate on these certificates fluctuates at
some premium over the weekly rate on six-month T-bills. Investors can redeem these certificates
only at the bank of issue, and they incur penalties if they withdraw their funds before maturity.

Capital Market Instruments Capital market instruments are fixed-income obligations that
trade in the secondary market, which means you can buy and sell them to other individuals or
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institutions. Capital market instruments fall into four categories: (1) U.S. Treasury securities,
(2) U.S. government agency securities, (3) municipal bonds, and (4) corporate bonds.

U.S. Treasury Securities All government securities issued by the U.S. Treasury are fixed-
income instruments. They may be bills, notes, or bonds depending on their initial times to
maturity. Specifically, bills mature in one year or less, notes in over one to 10 years, and bonds
in more than 10 years from time of issue. U.S. government obligations are essentially free of
credit risk because there is little chance of default and they are highly liquid.

U.S. Government Agency Securities Agency securities are sold by various agencies of the
government to support specific programs, but they are not direct obligations of the Treasury.
Examples of agencies that issue these bonds include the Federal National Mortgage Association
(FNMA or Fannie Mae), and the Federal Home Loan Mortgage Corporation (Freddie Mac)
which sells bonds and uses the proceeds to purchase mortgages from insurance companies or
savings and loans; and the Federal Home Loan Bank (FHLB), which sells bonds and loans the
money to its 12 banks, which in turn provide credit to savings and loans and other mortgage-
granting institutions. Other agencies are the Government National Mortgage Association
(GNMA or Ginnie Mae), Banks for Cooperatives, Federal Land Banks (FLBs), and the Federal
Housing Administration (FHA).

Although the securities issued by federal agencies (except GNMA) are not direct obligations
of the government (they are not officially guaranteed by the Treasury), they have been consid-
ered default-free because it was believed that the government would not allow them to
default.1

Municipal Bonds Municipal bonds are issued by local government entities as either general obli-
gation or revenue bonds. General obligation bonds (GOs) are backed by the full taxing power of
the municipality. In contrast, revenue bonds pay the interest from revenue generated by specific
projects (e.g., the revenue to pay the interest on sewer bonds comes from water taxes).

Municipal bonds differ from other fixed-income securities because they are tax-exempt. The
interest earned from them is exempt from taxation by the federal government and historically
by some states that issued the bond, provided the investor is a resident of that state. For this
reason, municipal bonds are popular with investors in high tax brackets. For an investor hav-
ing a marginal tax rate of 35 percent, a regular bond with an interest rate of 8 percent yields a
net return after taxes of only 5.20 percent [0.08 × (1 − 0.35)]. Such an investor would prefer a
tax-free bond of equal risk with a 6 percent yield. This allows municipal bonds to offer yields
that are generally 20 to 30 percent lower than yields on comparable taxable bonds. As will be
discussed in Chapter 17, this relationship changed temporarily in 2010 and 2011 for several
reasons. We will also discuss taxable municipal bonds.

Corporate Bonds Corporate bonds are fixed-income securities issued by industrial corpora-
tions, public utility corporations, or railroads to raise funds to invest in plant, equipment, or
working capital. They can be broken down by issuer (industrial or utility), in terms of credit
quality (measured by the ratings assigned by an agency on the basis of probability of default),
in terms of maturity (short term, intermediate term, or long term), or based on some compo-
nent of the indenture (sinking fund or call feature). Historically, corporate bonds have been
substantially less liquid than Treasury or agency bonds, but the difference has declined due to
real-time quotes for about 6,000 bonds on the NYSE and improved acquisition alternatives,
described by Kim (2007).

All bonds include an indenture, which is the legal agreement that lists the obligations of
the issuer to the bondholder, including the payment schedule and features such as call

1During the market crash of 2006–2009, this belief was tested when Fannie and Freddie were taken over by the fed-
eral government. This set of events will be discussed further in Chapter 17
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provisions and sinking funds. Call provisions specify when a firm can issue a call for the
bonds prior to their maturity, at which time current bondholders must submit the bonds to
the issuing firm, which redeems them (that is, pays back the principal and a small premium).
A sinking fund provision specifies payments the issuer must make to redeem a given percent-
age of the outstanding issue prior to maturity.

Corporate bonds fall into various categories based on their contractual promises to inves-
tors. They will be discussed in order of their seniority.

Secured bonds are the most senior bonds in a firm’s capital structure and have the lowest
risk of distress or default. They include various secured issues that differ based on the assets
that are pledged. Mortgage bonds are backed by liens on specific assets, such as land and
buildings. In the case of default, the proceeds from the sale of these assets are used to pay off
the mortgage bondholders. Collateral trust bonds are a form of mortgage bond except that
the assets backing the bonds are financial assets, such as stocks, notes, and other high-quality
bonds. Finally, equipment trust certificates are mortgage bonds that are secured by specific
pieces of transportation equipment, such as locomotives and boxcars for a railroad and air-
planes for an airline.

Debentures are promises to pay interest and principal, but they pledge no specific assets
(referred to as collateral) in case the firm does not fulfill its promise. This means that the
bondholder depends on the success of the borrower to make the promised payment. Deben-
ture owners usually have first call on the firm’s earnings and any assets that are not already
pledged by the firm as backing for senior secured bonds. If the issuer does not make an interest
payment, the debenture owners can declare the firm bankrupt and claim any unpledged assets
to pay off the bonds.

Subordinated bonds are similar to debentures, but, in the case of default, subordinated
bondholders have claim to the assets of the firm only after the firm has satisfied the claims of
all senior secured and debenture bondholders. That is, the claims of subordinated bondholders
are secondary to those of other bondholders. Within this general category of subordinated is-
sues, you can find senior subordinated, subordinated, and junior subordinated bonds. Junior
subordinated bonds have the weakest claim of all bondholders.

Income bonds stipulate interest payment schedules, but the interest is due and payable only if
the issuers earn the income to make the payment by stipulated dates. If the company does not
earn the required amount, it does not have to make the interest payment and it cannot be de-
clared in default. Instead, the interest payment is considered in arrears and, if subsequently
earned, it must be paid off. Because the issuing firm is not legally bound to make its interest
payments except when the firm earns it, an income bond is not considered as safe as a deben-
ture or a mortgage bond, so income bonds offer higher returns to compensate investors for the
added risk. There are a limited number of corporate income bonds. In contrast, income bonds
are fairly popular with municipalities because municipal revenue bonds discussed previously
are basically income bonds.

Convertible bonds have the interest and principal characteristics of other bonds, with the
added feature that the bondholder has the option to turn them back to the firm in exchange
for its common stock. For example, a firm could issue a $1,000 face-value bond and stipulate
that owners of the bond could turn the bond in to the issuing corporation and convert it into
40 shares of the firm’s common stock. These bonds appeal to investors because they combine
the features of a fixed-income security with the option of conversion into the common stock
of the firm, should the firm prosper.

Because of their desirable conversion option, convertible bonds generally pay lower interest
rates than nonconvertible debentures of comparable risk. The difference in the required inter-
est rate increases with the growth potential of the company because this growth potential
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increases the value of the option to convert the bonds into common stock. These bonds are
almost always subordinated to the nonconvertible debt of the firm, so they are considered to
have higher credit risk and receive a lower credit rating from the bond rating firms.

An alternative to convertible bonds is a debenture with warrants attached. The warrant is
likewise an option that allows the bondholder to purchase the firm’s common stock from the
firm at a specified price for a given time period. The specified purchase price for the stock set
in the warrant is typically above the price of the stock at the time the firm issues the bond but
below the expected future stock price. The warrant makes the debenture more desirable, which
lowers its required yield. The warrant also provides the firm with future common stock capital
because when the bond holder exercises the warrant, he/she buys the stock from the firm.

Unlike the typical bond that pays interest every six months and its face value at maturity, a
zero coupon bond promises no interest payments during the life of the bond but only the
payment of the principal at maturity. Therefore, the purchase price of the bond is the present
value of the principal payment at the required rate of return. For example, the price of a zero
coupon bond that promises to pay $10,000 in five years with a required rate of return of 8
percent is $6,756. To find this, assuming semiannual compounding (which is the norm), use
the present value factor for 10 periods at 4 percent, which is 0.6756.

Preferred Stock Preferred stock is classified as a fixed-income security because its yearly
payment is stipulated as either a coupon (for example, 5 percent of the face value) or a stated
dollar amount (for example, $5 preferred). Preferred stock differs from bonds because its pay-
ment is a dividend and therefore not legally binding. For each period, the firm’s board of di-
rectors must vote to pay it, similar to a common stock dividend. Even if the firm earned
enough money to pay the preferred stock dividend, the board of directors could theoretically
vote to withhold it. Because most preferred stock is cumulative, the unpaid dividends would
accumulate to be paid in full at a later time.

Although preferred dividends are not legally binding, as are the interest payments on a
bond, they are considered practically binding because of the credit implications of a missed
dividend. Because corporations can exclude 80 percent of intercompany dividends from tax-
able income, preferred stocks have become attractive investments for financial corporations.
For example, a corporation that owns preferred stock of another firm and receives $100 in di-
vidends can exclude 80 percent of this amount and pay taxes on only 20 percent of it ($20).
Assuming a 40 percent tax rate, the tax would only be $8 or 8 percent versus 40 percent on
other investment income. Due to this tax benefit to corporations, the yield on high-grade pre-
ferred stock is typically lower than that on high-grade bonds.

3.2.2 International Bond Investing
As noted earlier, more than half of all fixed-income securities available to U.S. investors are
issued by firms in countries outside the United States. Investors identify these securities in dif-
ferent ways: by the country or city of the issuer (for example, United States, United Kingdom,
Japan); by the location of the primary trading market (for example, United States, London); by
the home country of the major buyers; and by the currency in which the securities are de-
nominated (for example, dollars, yen, euros). We identify foreign bonds by their country of
origin and include these other differences in each description.

A Eurobond is an international bond denominated in a currency not native to the country
where it is issued. Specific kinds of Eurobonds include Eurodollar bonds, Euroyen bonds, and
Eurosterling bonds. A Eurodollar bond is denominated in U.S. dollars and sold outside the
United States to non-U.S. investors. A specific example would be a U.S. dollar bond issued by
General Electric and sold in London. Eurobonds are typically issued in Europe, with the major
concentration in London.
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Eurobonds can also be denominated in yen. For example, Nippon Steel can issue Euroyen
bonds for sale in London. Also, if it appears that investors are looking for a specific foreign
currency bonds, a U.S. corporation can issue a Euroyen bond in London.

Yankee bonds are sold in the United States, denominated in U.S. dollars, but issued by for-
eign corporations or governments. This allows a U.S. citizen to buy the bond of a foreign firm
or government but receive all payments in U.S. dollars, eliminating exchange rate risk.

An example would be a U.S. dollar-denominated bond issued by British Airways. Similar
foreign bonds are issued in other countries, including the Bulldog Market, which involves
British sterling-denominated bonds issued in the United Kingdom by non-British firms, or
the Samurai Market, which involves yen-denominated bonds issued in Japan by non-Japanese
firms.

International domestic bonds are sold by an issuer within its own country in that coun-
try’s currency. An example would be a bond sold by Nippon Steel in Japan denominated in
yen. A U.S. investor acquiring such a bond would receive maximum diversification but would
incur the exchange rate risk of Japanese currency.

3.2.3 Equity Instruments
This section describes several equity instruments, which differ from fixed-income securities
because their returns are not contractual. As a result, you can receive returns that are much
better or much worse than what you would receive on a bond. We begin with common stock,
the most popular equity instrument and probably the most popular investment instrument.

Common stock represents ownership of a firm. Owners of the common stock of a firm
share in the company’s successes and problems. If—like Walmart, Microsoft, Google, or
Apple—the company prospers, the investor receives high rates of return and can become
wealthy. In contrast, the investor can lose money if the firm does not do well or even goes
bankrupt, as the once formidable K-Mart, Enron, W. T. Grant, and several U.S. airlines all
did. In these instances, the firm may be forced to liquidate its assets and pay off all its cred-
itors. Notably, the firm’s preferred stockholders and common stock owners receive what is left,
which is usually little or nothing. Investing in common stock entails all the advantages and
disadvantages of ownership and is a relatively risky investment compared with fixed-income
securities. As shown, this is reflected in relative return volatility.

Common Stock Classifications When considering an investment in common stock, people
tend to divide the vast universe of stocks into categories based on general business lines and by
industry within these business lines. The division includes broad classifications for industrial
firms, utilities, transportation firms, and financial institutions. Within each of these broad clas-
ses are specific industries. The industrial group, which is very diverse, includes such industries
as automobiles, industrial machinery, chemicals, and beverages. Utilities include electrical
power companies, gas suppliers, and the water industry. Transportation includes airlines,
trucking firms, and railroads. Financial institutions include commercial banks, insurance com-
panies, and investment firms.

An alternative classification scheme might separate domestic (U.S.) and foreign common
stocks. We avoid this division because the business line-industry breakdown is more appropri-
ate and useful when constructing a diversified portfolio of global common stock investments.
With a global capital market, the focus of analysis should include all the companies in an in-
dustry viewed in a global setting. The point is, it is not relevant whether a major chemical firm
is located in the United States or Germany, just as it is not relevant whether a computer firm
is located in Michigan or California. Therefore, when considering the automobile industry, it is
necessary to go beyond pure U.S. auto firms like General Motors and Ford and consider auto
firms from throughout the world, such as Honda Motors, Porsche, Daimler, Nissan, Toyota,
and Fiat.
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Acquiring Foreign Equities We begin our discussion on foreign equities by considering
how you buy and sell these securities because this procedural information has often been a
major impediment. Many investors may recognize the desirability of investing in foreign com-
mon stock because of the risk and return characteristics discussed earlier, but they may be in-
timidated by the logistics of the transaction. This section attempts to alleviate this concern by
explaining the alternatives available. Currently, there are several ways to acquire foreign com-
mon stock:

1. Purchase or sale of American Depository Receipts (ADRs)
2. Purchase or sale of American shares
3. Direct purchase or sale of foreign shares listed on a U.S. or foreign stock exchange
4. Purchase or sale of international or global mutual funds or exchange-traded funds (ETFs)

Purchase or Sale of American Depository Receipts The easiest way to acquire shares of an
individual foreign company directly is through American Depository Receipts (ADRs). These
are certificates of ownership issued by a U.S. bank that represent indirect ownership of a cer-
tain number of shares of a specific foreign firm on deposit in a bank in the firm’s home coun-
try. ADRs are a convenient way to own foreign shares because the investor buys and sells
them in U.S. dollars and receives all dividends in U.S. dollars. Therefore, the price and returns
reflect both the domestic returns for the stock and the exchange rate effect. Also, the price of
an ADR can reflect the fact that it represents multiple shares—for example, an ADR can be for
5 or 10 shares of the foreign stock. ADRs can be issued at the discretion of a bank based on
the demand for the stock. The shareholder absorbs the additional handling costs of an ADR
through higher transfer expenses, which are deducted from dividend payments.

ADRs are quite popular in the United States because of their diversification benefits, as
documented by Wahab and Khandwala (1993). At the end of 2010, 474 foreign companies
had stocks listed on the New York Stock Exchange (NYSE) and 361 of these were available
through ADRs, including all the stock listed from Japan, the United Kingdom, Australia, Mex-
ico, and the Netherlands.

Purchase or Sale of American Shares American shares are securities issued in the United
States by a transfer agent acting on behalf of a foreign firm. Because of the added effort and
expense incurred by the foreign firm, a limited number of American shares are available.

Direct Purchase or Sale of Foreign Shares The most difficult and complicated foreign equity
transaction takes place in the country where the firm is located because it must be carried out
in the foreign currency and the shares must then be transferred to the United States. This rou-
tine can be cumbersome. A second alternative is a transaction on a foreign stock exchange
outside the country where the securities originated. For example, if you acquired shares of a
French auto company listed on the London Stock Exchange (LSE), the shares would be de-
nominated in pounds and the transfer would be swift, assuming your broker has a member-
ship on the LSE.

Finally, you could purchase foreign stocks listed on the NYSE or NASDAQ. This is similar
to buying a U.S. stock, but only a limited number of foreign firms qualify for—and are willing
to accept—the cost of listing. Still, this number is growing. At the end of 2010, more than 110
foreign firms (mostly Canadian) were directly listed on the NYSE, in addition to the firms that
were available through ADRs. Also, many foreign firms are traded on the NASDAQ market.

Purchase or Sale of Global Mutual Funds or ETFs Numerous mutual funds or exchange-
traded funds (ETFs) make it possible for investors to indirectly acquire the stocks of firms
from outside the United States. The alternatives range from global funds, which invest
in both U.S. stocks and foreign stocks, to international funds, which invest almost wholly out-
side the United States. In turn, international funds can (1) diversify across many countries,
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(2) concentrate in a segment of the world (for example, Europe, South America, the Pacific
basin), (3) concentrate in a specific country (for example, the Japan Fund, the Germany
Fund, the Italy Fund, or the Korea Fund), or (4) concentrate in types of markets (for example,
emerging markets, which would include stocks from countries such as Thailand, Indonesia,
India, and China). A mutual fund is a convenient path to global investing, particularly for a
small investor, because the purchase or sale of one of these funds is similar to a transaction
for a comparable U.S. stock.

A recent innovation in the world of index products are exchange-traded funds (ETFs) that
are depository receipts for a portfolio of securities deposited at a financial institution in a unit
trust that issues a certificate of ownership for the portfolio of stocks (similar to ADRs dis-
cussed earlier). The stocks in a portfolio are those in an index like the S&P 500 or the Russell
3000 and dozens of country or specific industry indexes. As of early 2011, Barron’s had a sep-
arate listing of “Exchange Traded Portfolios” that contained almost 900 different portfolios to
consider (about 70 on NASDAQ and over 820 on NYSE ARCA). A significant advantage is
that ETFs can be bought and sold (including short sales) continuously on an exchange like
common stock. Although they do not have management fees, they do have expense fees, and
there is the typical transaction cost for the purchase or sale of ETF shares.2

3.2.4 Special Equity Instruments: Options
In addition to common stock investments, it is also possible to invest in equity-derivative se-
curities, which are securities that have a claim on the common stock of a firm. This would
include options—rights to buy or sell common stock at a specified price for a stated period
of time. The two kinds of option instruments are: (1) warrants and (2) puts and calls.

Warrants As mentioned earlier, a warrant is an option issued by a corporation that gives the
holder the right to acquire a firm’s common stock from the company at a specified price
within a designated time period. The warrant does not constitute ownership of the stock,
only the option to buy the stock.

Puts and Calls A call option is similar to a warrant because it is an option to buy the com-
mon stock of a company within a certain period at a specified price called the striking price. A
call option differs from a warrant because it is not issued by the company but by another in-
vestor who is willing to assume the other side of the transaction. Options also are typically
valid for a shorter time period than warrants. Call options are generally valid for less than a
year, whereas warrants often extend more than five years. The holder of a put option has the
right to sell a given stock at a specified price during a designated time period. Puts are useful
to investors who expect a stock price to decline during the specified period or to investors who
own the stock and want hedge protection from a price decline.

3.2.5 Futures Contracts
Another instrument that provides an alternative to the purchase of an investment is a futures
contract. This agreement provides for the future exchange of a particular asset at a specified
delivery date (usually within nine months) in exchange for a specified payment at the time of
delivery. Although the full payment is not made until the delivery date, a good-faith deposit,
the margin, is made to protect the seller. This is typically about 10 percent of the value of the
contract.

The bulk of trading on the commodity exchanges is in futures contracts. The current price
of the futures contract is determined by the participants’ beliefs about the future for the com-
modity. For example, in July of a given year, a trader could speculate on the Chicago Board of

2Mutual funds and ETFs are discussed further in the next section and in Chapters 16 and 25.
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Trade for wheat in September, December, March, and May of the next year. If the investor
expected the price of a commodity to rise, he or she could buy a futures contract on one of
the commodity exchanges for later sale. If the investor expected the price to fall, he or she
could sell a futures contract on an exchange with the expectation of buying similar contracts
later when the price had (hopefully) declined to cover the sale.

Several differences exist between investing in an asset through a futures contract and invest-
ing in the asset itself. One is the use of a small good-faith deposit, which increases the volatil-
ity of returns. Because an investor puts up only a small portion of the total value of the futures
contract (10 to 15 percent), when the price of the commodity changes, the change in the total
value of the contract (up or down) is large compared to the amount invested. Another unique
aspect is the term of the investment: Although stocks can have infinite maturities, futures con-
tracts typically expire in less than a year.

Financial Futures In addition to futures contracts on commodities, there also has been the
development of futures contracts on financial instruments, such as T-bills, Treasury bonds,
and Eurobonds. For example, it is possible to buy or sell a futures contract that promises fu-
ture delivery of $100,000 of Treasury bonds at a set price and yield. The major exchanges for
financial futures are the Chicago Mercantile Exchange (CME) and the Chicago Board of Trade
(CBOT).3 These futures contracts allow individual investors, bond portfolio managers, and
corporate financial managers to protect themselves against volatile interest rates. Certain cur-
rency futures allow individual investors or portfolio managers to speculate on or to protect
against changes in currency exchange rates. Finally, there are futures contracts on various
stock market series, such as the S&P (Standard & Poor’s) 500, the Value Line Index, and the
Nikkei Average on the Tokyo Stock Exchange.

3.2.6 Investment Companies
The investment alternatives described so far are individual securities that can be acquired from
a government entity, a corporation, or another individual. However, rather than directly buy-
ing an individual stock or bond issued by one of these sources, you may choose to acquire
these investments indirectly by buying shares in an investment company that owns a portfolio
of individual stocks, bonds, or a combination of the two. Specifically, an investment company
sells shares in itself and invests the pooled investor dollars in bonds, stocks, or other invest-
ment instruments. The main types of investment companies are mutual funds, closed-end
funds, and exchange-traded funds. Mutual funds are also referred to as open-ended funds be-
cause they issue “redeemable securities” meaning that the fund stands ready to buy or sell the
shares at their net asset value with (a load) or without (no-load) a transaction fee. A closed-
end fund issues a fixed number of shares that trade intraday on stock exchanges at market-
determined prices. Investors in a closed-end fund buy or sell shares through a broker just like
any publicly traded company. An exchange traded fund (ETF) is an investment company,
typically a mutual fund whose shares are traded intraday on stock exchanges at market-
determined prices—in contrast to open-ended funds that are priced only once a day at the
market closing prices. Investors may buy or sell ETF shares through a broker just as they
would the shares of any publicly traded company.

An investor who acquires shares in an investment company is a partial owner of the invest-
ment company’s portfolio of stocks or bonds. In the following discussion we will distinguish
between investment companies by the types of investment instruments they acquire.

Money Market Funds Money market funds are investment companies that acquire high-
quality, short-term investments (referred to as money market instruments), such as T-bills,

3These two exchanges merged in early 2008.
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high-grade commercial paper (public short-term loans) from various corporations, and large
CDs from the major money center banks. The yields on the money market portfolios always
surpass those on normal bank CDs because the investment by the money market fund is larger
and the fund can commit to longer maturities than the typical individual. In addition, the re-
turns on commercial paper are above the prime rate. The typical minimum initial investment
in a money market fund is $1,000, it charges no sales commission, and minimum additions are
$250 to $500. You can always withdraw funds from your money market fund without penalty
(typically by writing a check on the account), and you receive interest to the day of withdrawal.

Individuals tend to use money market funds as alternatives to bank savings accounts be-
cause they are generally quite safe (although they are not insured, they typically limit their in-
vestments to high-quality, short-term investments), they provide yields above what is available
on most savings accounts, and the funds are readily available. Therefore, you might use one of
these funds to accumulate funds to pay tuition or for a down payment on a car. Because of
relatively high yields and extreme flexibility and liquidity, the total value of these funds
reached almost $4 trillion in 2011.

Bond Funds Bond funds generally invest in various long-term government, corporate, or mu-
nicipal bonds. They differ by the type and quality of the bonds included in the portfolio as
assessed by various rating services. Specifically, the bond funds range from those that invest
only in risk-free government bonds and high-grade corporate bonds to those that concentrate
in lower-rated corporate or municipal bonds, called high-yield bonds or junk bonds. The ex-
pected yields from various bond funds will differ, with the low-risk government bond funds
paying the lowest yields and the high-yield bond funds expected to provide the highest yields.

Common Stock Funds Numerous common stock funds invest to achieve stated investment
objectives, which can include aggressive growth, income, precious metal investments, and in-
ternational stocks. Such funds offer smaller investors the benefits of diversification and profes-
sional management. They include different investment styles, such as growth or value, and
concentrate in alternative-sized firms, including small-cap, mid-cap, and large-capitalization
stocks. To meet the diverse needs of investors, numerous funds have been created that concen-
trate in one industry or sector of the economy, such as chemicals, electric utilities, health,
housing, and technology. These funds are diversified within a sector or an industry, but are
not diversified across the total market. Investors who participate in a sector or an industry
fund bear more risk than investors in a total market fund because the sector funds will tend
to fluctuate more than an aggregate market fund that is diversified across all sectors. Also, in-
ternational funds that invest outside the United States and global funds that invest in the
United States and in other countries offer opportunities for global diversification by individual
investors, as documented by Bailey and Lim (1992).

Balanced Funds Balanced funds invest in a combination of bonds and stocks of various
sorts depending on their stated objectives.

Index Funds Index funds are mutual funds created to equal (track) the performance of a
market index like the S&P 500. Such funds appeal to passive investors who want to simply ex-
perience returns equal to some market index either because they do not want to try to “beat
the market” or they believe in efficient markets and do not think it is possible to do better
than the market in the long run. Given the popularity of these funds, they have been created
to emulate numerous stock indexes including very broad indexes like the Dow Jones Wilshire
5000 and broad foreign indexes like the EAFE index. In addition, numerous nonstock indexes
including various bond indexes have been created for those who want passive bond investing.4

4Stock and bond indexes are discussed in Chapter 5.
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Exchange-Traded Funds (ETFs) A problem with open-ended mutual funds in general and
index funds in particular is that they are only priced daily at the close of the market and all
transactions take place at that price. As a result, if you are aware of changes taking place for
the aggregate market due to some economic event during the day and want to buy or sell to
take advantage of this, you can put in an order for a mutual fund, but it will not be executed
until the end of the day at closing prices. In response to this problem, the AMEX in 1993 cre-
ated an indexed fund tied to the S&P 500—that is, an exchange-traded fund, ETF—that could
be traded continuously because the prices for the 500 stocks are updated continuously so it is
possible to buy and sell this ETF like a share of stock, as noted previously. As discussed earlier
in the section on buying foreign securities, ETFs have been created for numerous foreign and
domestic indexes including the Morgan Stanley Capital International (MSCI) indexes. Bar-
clay’s Global Investors (BGI) have created “i shares,” using the MSCI indexes for numerous
individual countries. The performance of these ETFs have been analyzed by Khorana, Nelling,
and Trester (1998). As noted earlier, the growth in the number and value of ETFs over the
past decade has been substantial.

3.2.7 Real Estate
Like commodities, most investors view real estate as an interesting and profitable investment
alternative but believe that it is only available to a small group of experts with a lot of capital
to invest. In reality, some feasible real estate investments require no detailed expertise or large
capital commitments. We will begin by considering low-capital alternatives.

Real Estate Investment Trusts (REITS) A real estate investment trust is an investment
fund designed to invest in various real estate properties. It is similar to a stock or bond mutual
fund, except that the money provided by the investors is invested in property and buildings
rather than in stocks and bonds. There are several types of REITs.

Construction and development trusts lend the money required by builders during the initial
construction of a building. Mortgage trusts provide the long-term financing for properties. Spe-
cifically, they acquire long-term mortgages on properties once construction is completed.
Equity trusts own various income-producing properties, such as office buildings, shopping
centers, or apartment houses. Therefore, an investor who buys shares in an equity real estate
investment trust is buying part of a portfolio of income-producing properties.

REITs have experienced periods of great popularity and significant depression in line with
changes in the aggregate economy and the money market. Although they are subject to cyclical
risks depending on the economic environment, they offer small investors a way to participate
in real estate investments, as described by Hardy (1995), Kuhn (1996), and Myer and Webb
(1993).

Direct Real Estate Investment The most common type of direct real estate investment is
the purchase of a home, which is the largest investment most people ever make. According to
the Federal Home Loan Bank, the average cost of a single family house in early 2011 exceeds
$155,000. The purchase of a home is considered an investment because the buyer pays a sum
of money either all at once or over a number of years through a mortgage. For most people
who are unable to pay cash for a house, the financial commitment includes a down payment
(typically 10–20 percent of the purchase price) and specific mortgage payments over a 20- to
30-year period that amortize both the loan’s principal and interest due on the outstanding bal-
ance. Subsequently, a homeowner hopes to sell the house for its cost plus a gain.

Raw Land Another direct real estate investment is the purchase of raw land with the inten-
tion of selling it in the future at a profit. During the time you own the land, you have negative
cash flows caused by mortgage payments, property maintenance, and taxes. An obvious risk is
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the possible difficulty of selling it for an uncertain price. Raw land generally has low liquidity
compared to most stocks and bonds. An alternative to buying and selling the raw land is the
development of the land.

Land Development Land development can involve buying raw land, dividing it into individ-
ual lots, and building houses on it. Alternatively, buying land and building a shopping mall
would also be considered land development. This is a feasible form of investment but requires
a substantial commitment of capital, time, and expertise. Although the risks can be high be-
cause of the commitment of time and capital, the rates of return from a successful housing or
commercial development can be significant, as shown in studies by Goetzmann and Ibbotson
(1990) and Ross and Zisler (1991). Diversification benefits are documented in Hudson-Wilson
and Elbaum (1995).

Rental Property Many investors with an interest in real estate investing acquire apartment
buildings or houses with low down payments, with the intention of deriving enough income
from the rents to pay the expenses of the structure, including the mortgage payments. For
the first few years following the purchase, the investor generally has no reported income
from the building because of tax-deductible expenses, including the interest component of the
mortgage payment and depreciation on the structure. Subsequently, rental property provides a
cash flow and an opportunity to profit from the sale of the property, as discussed by Harris
(1984).

3.2.8 Low-Liquidity Investments
Most of the investment alternatives we have described thus far are traded on securities markets
and except for real estate, have good liquidity. In contrast, the investments we discuss in this
section have very poor liquidity and financial institutions do not typically acquire them be-
cause of the illiquidity and high transaction costs compared to stocks and bonds. Many of
these assets are sold at auctions, causing expected prices to vary substantially. In addition,
transaction costs are high because there is generally no national market for these investments,
so local dealers must be compensated for the added carrying costs and the cost of searching
for buyers or sellers. Therefore, many financial theorists view the following low-liquidity in-
vestments more as hobbies than investments, even though studies have indicated that some
of these assets have experienced substantial rates of return.

Antiques The greatest returns from antiques are earned by dealers who acquire them at estate
sales or auctions to refurbish and sell at a profit. If we gauge the value of antiques based on
prices established at large public auctions, it appears that many serious collectors enjoy sub-
stantial rates of return. In contrast, the average investor who owns a few pieces to decorate
his or her home finds such returns elusive. The high transaction costs and illiquidity of an-
tiques may erode any profit that the individual may expect to earn when selling these pieces.

Art The entertainment sections of newspapers or the personal finance sections of magazines
often carry stories of the results of major art auctions, such as when Van Gogh’s Irises and
Sunflowers sold for $59 million and $36 million, respectively.

Obviously, these examples and others indicate that some paintings have increased signifi-
cantly in value and thereby have generated large rates of return for their owners. However, in-
vesting in art typically requires substantial knowledge of art and the art world, a large amount
of capital to acquire the work of well-known artists, patience, and an ability to absorb high
transaction costs. For investors who enjoy fine art and have the resources, these can be satisfy-
ing investments; but, for most small investors, it is difficult to get returns that compensate for
the uncertainty, illiquidity, and high transaction costs.
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Coins and Stamps Many individuals enjoy collecting coins or stamps as a hobby and as an
investment. The market for coins and stamps is fragmented compared to the stock market, but
it is more liquid than the market for art and antiques as indicated by the publication of weekly
and monthly price lists.5 An investor can get a widely recognized grading specification on a
coin or stamp, and, once graded, a coin or stamp can usually be sold quickly through a dealer,
as described by Henriques (1989) and Bradford (1989). Notably, the percentage difference be-
tween the bid price the dealer will pay to buy the stamp or coin and the asking or selling price
the investor must pay the dealer is going to be substantially larger than the bid-ask spread on
stocks and bonds.

Diamonds Diamonds can be and have been good investments during many periods. Still, in-
vestors who purchase diamonds must realize that (1) diamonds can be highly illiquid, (2) the
grading process that determines their quality is quite subjective, (3) most investment-grade
gems require substantial capital, and (4) they generate no positive cash flow during the holding
period until the stone is sold. In fact, during the holding period, the investor must cover costs
of insurance and storage and there are appraisal costs before selling.

In this section, we have briefly described the most common investment alternatives. Follow-
ing this brief description, we will discuss many of these investment alternatives in more detail
when we consider how you evaluate them for investment purposes.

In our final section, we present data on historical rates of return and risk measures, as well
as correlations among several of these investments. This provides insights into future expected
returns and risk characteristics (both total and systematic risk) for these investment
alternatives.

3.3 HISTORICAL RISK-RETURNS ON ALTERNATIVE INVESTMENTS
How do investors weigh the costs and benefits of owning investments and make decisions to
build portfolios that will provide the best risk-return combinations? To help individual or in-
stitutional investors answer this question, financial theorists have examined extensive data to
provide information on the return and risk characteristics of various investments.

There have been numerous studies of the historical rates of return on common stocks (both
large-capitalization stocks in terms of aggregate market value and small-capitalization stocks).6

In addition, there has been a growing interest in the performance of bonds. Because inflation
has been so pervasive, many studies include both nominal and real rates of return on invest-
ments. Still other investigators have examined the performance of alternative assets such as
real estate, foreign stocks, art, antiques, and commodities. The review of these results should
help you to make decisions on building your investment portfolio and on the allocation to
the various asset classes.

3.3.1 World Portfolio Performance
A study by Reilly and Wright (2004) examined the performance of numerous assets, not only
in the United States, but around the world. Specifically, for the period from 1980 to 2001, they

5A weekly publication for coins is Coin World, published by Amos Press, Inc., 911 Vandermark Rd., Sidney, OH
45367. There are several monthly coin magazines, including Coinage, published by Miller Magazines, Ventura, CA.
Amos Press also publishes several stamp magazines, including Linn’s Stamp News and Scott Stamp Monthly. These
magazines provide current prices for coins and stamps.
6Small-capitalization stocks were broken out as a separate class of asset because several studies have shown that firms
with relatively small capitalization (stock with low market value) have experienced rates of return and risk signifi-
cantly different from those of stocks in general. Therefore, they were considered a unique asset class. We will discuss
these studies in Chapter 6, which deals with the efficient markets hypothesis. The large-company stock returns are
based upon the S&P Composite Index of 500 stocks—the S&P 500 (described in Chapter 5).
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examined the performance of stocks, bonds, cash (the equivalent of U.S. T-bills), real estate,
and commodities from the world, United States, Europe, Pacific Basin, Japan, and the emerg-
ing markets. They computed annual returns, risk measures, and correlations among the re-
turns for alternative assets. Exhibit 3.8 contains updated geometric and arithmetic average
annual rates of return, the standard deviations of returns, and the systematic risk (beta) for a

Exhibit 3.8 Summary Risk-Return Results for Alternative Capital Market Assets: 1980–2010

Beta

Index

Arithmetic
Mean
Annual
Return

Geometric
Mean
Return

Standard Deviation Annual
Return (Based on Arithmetic

Mean Return)
With

S&P 500

With
Brinson
GSMI

S&P 500 12.04% 10.80% 15.60% 1.00 1.33

Ibbotson Small Cap Index 14.30% 12.18% 20.33% 0.99 1.44

Wilshire 5000 Equal Weighted 19.12% 16.94% 20.83% 1.02 1.48

Wilshire 5000 S&P Cap Weighted 12.02% 10.78% 15.61% 1.00 1.33

Russell 1000 12.06% 10.75% 15.76% 1.01 1.35

Russell 1000 Value 12.50% 11.31% 15.04% 0.92 1.22

Russell 1000 Growth 11.49% 9.81% 17.91% 1.10 1.48

Russell 2000 12.36% 10.35% 19.94% 1.06 1.52

Russell 2000 Value 13.86% 12.31% 17.54% 0.91 1.29

Russell 2000 Growth 10.79% 8.00% 23.44% 1.21 1.75

Russell 3000 12.02% 10.70% 15.89% 1.01 1.37

Russell 3000 Value 12.56% 11.38% 15.04% 0.91 1.23

Russell 3000 Growth 11.35% 9.63% 18.12% 1.11 1.50

IFC Emerging Markets 14.16% 11.57% 22.98% 0.80 1.26

FTSE All World 8.45% 7.09% 15.98% 0.96 1.42

FTSE All World Developed 8.18% 6.83% 15.65% 0.95 1.39

FTSE All World Emerging 10.44% 7.47% 24.92% 1.15 1.83

MSCl EAFE 8.90% 7.26% 17.71% 0.73 1.34

MSCl Europe 12.51% 10.81% 17.80% 0.83 1.39

MSCl Pacifc Basin 10.08% 7.89% 21.13% 0.63 1.26

MSCl Japan 8.59% 6.13% 22.39% 0.54 1.15

Tokyo Stock Exchange Index 4.11% 2.15% 19.51% 0.50 0.88

M-S World Index 11.24% 10.00% 15.37% 0.86 1.34

Brinson GSMl 10.60% 10.01% 10.86% 0.64 1.00

LB Govemrnent Bond 8.30% 8.15% 5.51% 0.04 0.11

LB Corporate Bond 9.07% 8.82% 7.23% 0.14 0.28

LB Aggregate Bond 8.55% 8.39% 5.76% 0.08 0.17

High Yield Corporate Bond 10.43% 10.00% 9.24% 0.33 0.54

ML World Government Bond1 8.12% 7.88% 7.04% 0.03 0.18

ML World Government Bond ex U.S.1 9.06% 8.58% 9.84% 0.03 0.24

FTSE North American Equity RElT 13.30% 11.62% 17.49% 0.62 0.95

GS Commodities Index2 8.38% 6.39% 19.52% 0.18 0.35

Treasury Bill–30-Day 4.96% 4.95% 0.90% 0.00 0.00

Treasury Bill–6 month3 5.63% 5.62% 0.98% 0.00 0.00

Treasury Note–2 year3 6.80% 6.76% 3.11% 0.01 0.04

Inflation 3.40% 3.39% 1.22% 0.00 −0.01

1ML World Government Bond Index based on 1986–2010 only.
2GS Commodity Index based on 1983–2010 only.
3Treasury Bill–6 month and Treasury Note–2 year based on 1981–2010 only.

Source: Updated and modified, Frank K. Reilly and David J. Wright, “An Analysis of Risk-Adjusted Performance for Global

Market Assets,” Journal of Portfolio Management (Spring 2004).
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modified set of series for the 31-year period 1980–2010 (the authors deleted and added several
series due to availability of the data).

Asset Return and Total Risk The results in Exhibit 3.8 generally confirm the expected re-
lationship between annual rates of return and the total risk (standard deviation) of these secu-
rities. The riskier assets with higher standard deviations experienced higher returns. For
example, the U.S. stock indexes had relatively high returns (10 to 17 percent) and large stan-
dard deviations (15 to 23 percent). It is not a surprise that the highest-risk asset class (without
commodities) was the two emerging market stock indexes with standard deviations of 22.98
and 24.92 percent, whereas risk-free U.S. cash equivalents (30-day T-bills) had low returns
(4.96 percent) and the smallest standard deviation (0.90 percent).

Return and Systematic Risk As shown in Exhibit 3.8, in addition to total risk (standard devi-
ation), the authors also considered systematic risk, which is the volatility of an asset relative to a
market portfolio of risky assets (this was discussed briefly in Chapter 1). One of the conclusions
of the Reilly and Wright (2004) study was that the systematic risk measure (beta) did a better job
of explaining the returns during the period than the total risk measure (standard deviation). In
addition, the systematic risk measure (beta) that used the Brinson Global Security Market Index
(GSMI) as a market proxy was somewhat better than the beta that used the S&P 500 Index.7

Thus, Exhibit 3.9, which contains the scatter plot of geometric mean rate of return and GSMI
systematic risk, indicates the expected positive risk–return relationship. The two outliers are the
Tokyo Stock Exchange Index on the low side and the Wilshire 5000 equal-weighted index.

Correlations between Asset Returns Exhibit 3.10 contains a correlation matrix of selected
U.S. and world assets. The first column shows that U.S. equities (as represented by the broad

Exhibit 3.9 Geometric Mean Return versus Brinson GSMI Beta for Alternat ive

Capital Market Assets: 1980–2010
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Source: Updated and modified results from Frank K. Reilly and David J. Wright, “An Analysis of Risk-Adjusted Performance

for Global Market Assets,” Journal of Portfolio Management 30, no. 3 (Spring 2004): 63–77. This copyrighted material is rep-

rinted with permission from Journal of Portfolio Management, a publication of Institutional Investor, Inc.

7For a detailed analysis of the impact of different market benchmarks, including a detailed comparison of the S&P
500 index versus the Brinson Global Security Market Index (GSMI), see Reilly and Akhtar (1995).
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Wilshire 5000 Index) have a reasonably high correlation with most developed countries but
low correlation with emerging market stocks and Pacific Basin stocks. Also, U.S. equities
show almost zero correlation with world government bonds, and with the commodities index.
Recall from our earlier discussion that you can use this information to build a diversified port-
folio by combining those assets with low positive or negative correlations.

Exhibit 3.10 Correlat ions among Global Capital Market Asset Monthly Returns: 1980–2010

Wilshire 5000
Equal

Weighted

Wilshire 5000
S&P Cap
Weighted

IFC
Emerging
Markets

MSCI
EAFE

M-S
World

Brinson
GSMI Inflation

S&P 500 0.763 1.000 0.543 0.645 0.873 0.926 −0.046

Ibbotson Small Cap Index 0.935 0.759 0.533 0.544 0.695 0.771 −0.032

Wilshire 5000 Equal Weighted 1.000 0.763 0.561 0.546 0.702 0.770 −0.014

Wilshire 5000 S&P Cap

Weighted 0.763 1.000 0.542 0.645 0.873 0.926 −0.046

Russell 1000 0.786 0.997 0.550 0.645 0.871 0.931 −0.049

Russell 1000 Growth 0.768 0.961 0.526 0.609 0.835 0.898 −0.049

Russell 2000 0.905 0.828 0.540 0.582 0.750 0.829 −0.059

Russell 2000 Value 0.860 0.806 0.511 0.568 0.728 0.801 −0.067

Russell 2000 Growth 0.891 0.807 0.535 0.562 0.731 0.810 −0.049

Russell 3000 0.809 0.993 0.556 0.647 0.871 0.934 −0.051

Russell 3000 Value 0.755 0.949 0.532 0.629 0.836 0.888 −0.047

Russell 3000 Growth 0.791 0.958 0.533 0.613 0.835 0.901 −0.049

IFC Emerging Market 0.561 0.542 1.000 0.569 0.608 0.594 0.004

FTSE All World 0.755 0.943 0.826 0.958 0.998 0.977 0.030

FTSE All World Developed 0.751 0.950 0.801 0.955 0.999 0.976 0.028

FTSE All World Emerging 0.714 0.722 0.985 0.796 0.801 0.804 0.042

MSCI EAFE 0.548 0.645 0.569 1.000 0.929 0.819 −0.072

MSCI Europe 0.595 0.726 0.574 0.884 0.888 0.851 −0.082

MSCI Pacific Basin 0.409 0.462 0.466 0.894 0.780 0.645 −0.020

MSCI Japan 0.329 0.377 0.368 0.835 0.702 0.558 −0.020

Tokyo Stock Exchange Index 0.376 0.399 0.411 0.685 0.622 0.492 0.017

M−S World Index 0.702 0.873 0.608 0.929 1.000 0.945 −0.059

Brinson GSMI 0.770 0.926 0.594 0.819 0.945 1.000 −0.078

LB Government Bond −0.031 0.112 −0.148 0.072 0.088 0.223 −0.139

LB Corporate Bond 0.209 0.297 0.058 0.242 0.285 0.421 −0.140

LB Aggregate Bond 0.081 0.209 −0.054 0.158 0.189 0.327 −0.123

High Yield Corporate Bond 0.640 0.552 0.404 0.472 0.554 0.633 −0.012

ML World Government Bond1 −0.049 0.064 −0.034 0.364 0.255 0.278 −0.107

ML World Government Bond

ex U.S.1 −0.043 0.041 −0.011 0.431 0.296 0.268 −0.074

FTSE North American Equity

REIT 0.598 0.553 0.379 0.461 0.545 0.588 −0.003

GS Commodities Index2 0.155 0.145 0.206 0.228 0.212 0.196 0.200

Treasury Bill–30 Day −0.041 0.027 −0.080 −0.036 −0.014 −0.006 0.411

Treasury Bill–6 Month3 −0.022 0.043 −0.078 −0.007 0.013 0.030 0.371

Treasury Note–2 Year3 −0.058 0.047 −0.152 0.035 0.037 0.151 −0.021

Inflation −0.014 −0.046 0.004 −0.072 −0.059 −0.078 1.000

1ML World Government Bond Index based on 1986–2010 only.
2GS Commodity Index based on 1983–2010 only.
3Treasury Bill–6 month and Treasury Note–2 year based on 1981–2010 only.

Source: Updated and modified, Frank K. Reilly and David J. Wright, “An Analysis of Risk Adjusted Performance for Global

Market Assets,” Journal of Portfolio Management, 30, no.3 (Spring 2004): 63–77.
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The correlation of returns with inflation has implications regarding the ability of an asset class to
be an inflation hedge—a good inflation hedge should have a strong positive correlation with infla-
tion. As shown, most assets (including common stocks) have negative correlations with inflation,
which implies that they are poor inflation hedges. The exceptions appear to be commodities (0.20)
and short-term government bonds (especially 30-day Treasury bills with 0.41 correlation).

3.3.2 Art and Antiques
Unlike financial securities, where the results of transactions are reported daily, art and antique mar-
kets are fragmented and lack any formal transaction reporting system. This makes it difficult to
gather data. The best-known series that attempted to provide information about the changing value
of art and antiques were developed by Sotheby’s, a major art auction firm. These value indexes cov-
ered 13 areas of art and antiques and a weighted aggregate series that combined the 13 areas.

Reilly (1992) examined these series for the period from 1976 to 1991 and computed rates of
return, measures of risk, and the correlations among the various art and antique series and
compared them to stocks, bonds, and the rate of inflation.

Although there was a wide range of mean returns and risk, a risk-return plot indicated a
fairly consistent relationship between risk and return during this 16 year period. Comparing
the art and antique results to bond and stock indexes indicated that stocks and bonds experi-
enced results that were very consistent with the art and antique series.

Analysis of the correlations among these assets using annual rates of return revealed several
important relationships. First, the correlations among alternative antique and art categories vary
substantially from above 0.90 to negative correlations. Second, the correlations between art/an-
tiques and bonds were generally negative. Third, the correlations of art/antiques with stocks
were typically small positive values. Finally, the correlation of art and antiques with the rate of
inflation indicates that several of the categories were fairly good inflation hedges since they were
positively correlated with inflation. Notably, they were clearly superior inflation hedges com-
pared to long-term bonds and common stocks as documented in Fama (1991) and Jaffe and
Mandelker (1976). The reader should recall our earlier observation that most art and antiques
are quite illiquid and the transaction costs are fairly high compared to financial assets.8

3.3.3 Real Estate
Somewhat similar to art and antiques, returns on real estate are difficult to derive because of the
limited number of transactions and the lack of a national source of data for the transactions that
allows one to accurately compute rates of return. In the study by Goetzmann and Ibbotson (1990),
the authors gathered data on commercial real estate through REITs and Commingled Real Estate
Funds (CREFs) and estimated returns on residential real estate from a series created by Case and
Shiller (1987). The summary of the real estate returns compared to various stock, bond, and an in-
flation series is contained in Exhibit 3.11. As shown, the two commercial real estate series reflected
strikingly different results. The CREFs had lower returns and low volatility, while the REIT index
had higher returns and risk. Notably, the REIT returns were higher than those of common stocks,
but the risk measure for real estate was lower (there was a small difference in the time period). The
residential real estate series reflected lower returns and low risk. The longer-term results indicate
that all the real estate series experienced lower returns and much lower risk than common stock.

The correlations in Exhibit 3.12 among annual returns for the various asset groups indicate
a relatively low positive correlation between commercial real estate and stocks. In contrast,
there was negative correlation between stocks and residential and farm real estate. This nega-
tive relationship with real estate was also true for 20-year government bonds. Studies by

8Unfortunately, it has not been possible to update these results because Sotheby’s stopped computing and publishing
the series in 1992.
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Eichholtz (1996), Mull and Socnen (1997), and Quan and Titman (1997) that considered in-
ternational commercial real estate and REITs indicated that the returns were correlated with
stock prices but they still provided significant diversification benefits.

These results imply that returns on real estate are equal to or slightly lower than returns on
common stocks, but real estate possesses favorable risk and diversification results. Specifically in-
dividual real estate assets had much lower standard deviations and either low positive or negative
correlations with other asset classes in a portfolio context. Finally, all the real estate series had sig-
nificant positive correlation with inflation, which implies strong potential as an inflation hedge.

Exhibit 3.11 Summary Statist ics of Commercial and Residential Real Estate

Series Compared to Stocks, Bonds, T-bi l ls , and Inf lat ion

Series Date
Geometric
Mean

Arithmetic
Mean

Standard
Deviation

Annual Returns 1969–1987

CREF (Comm.) 1969–87 10.8% 10.9% 2.6%

REIT (Comm.) 1972–87 14.2 15.7 15.4

C&S (Res.) 1970–86 8.5 8.6 3.0

S&P (Stocks) 1969–87 9.2 10.5 18.2

LTG (Bonds) 1969–87 7.7 8.4 13.2

TBILL (Bills) 1969–87 7.6 7.6 1.4

CPI (Infl.) 1969–87 6.4 6.4 1.8

Annual Returns over the Long Term

I&S (Comm.) 1960–87 8.9% 9.1% 5.0%

CPIHOME (Res.) 1947–86 8.1 8.2 5.2

USDA (Farm) 1947–87 9.6 9.9 8.2

S&P (Stocks) 1947–87 11.4 12.6 16.3

LTG (Bonds) 1947–87 4.2 4.6 9.8

TBILL (Bills) 1947–87 4.9 4.7 3.3

CPI (Infl.) 1947–87 4.5 4.6 3.9

Source: William N. Goetzmann and Roger G. Ibbotson, “The Performance of Real Estate as an Asset Class,” Journal of
Applied Corporate Finance 3, no. 1 (Spring 1990): 65–76. Reprinted with permission.

Exhibit 3.12 Correlations of Annual Real Estate Returns with the Returns on

Other Asset Classes

I&S 1
CREF 0.79 1
CPI Home 0.52 0.12 1
C&S 0.26 0.16 0.82 1
Farm 0.06 0.06 0.51 0.49 1

S&P 0.16 0.25 0.13 0.20 0.10 1

20-Yr. Gvt. 0.04 0.01 –0.22 0.54 0.44 0.11 1

1-Yr. Gvt. 0.53 0.42 0.13 0.56 0.32 0.07 0.48 1

0.70 0.35 0.77 0.56 0.49 0.02 0.17 0.26 1

 .
Home

C&S Farm S&P 20-Yr. 1-Yr. Infl.

Infl.

CPICREFI&S
Gvt. Gvt.

Note: Correlation coefficient for each pair of asset classes uses the maximum number of observations, that is, the mini-

mum length of the two series in the pair.

Source: William N. Goetzmann and Roger G. Ibbotson, “The Performance of Real Estate as an Asset Class,” Journal of
Applied Corporate Finance 3, no. 1 (Spring 1990): 65–76. Reprinted with permission.
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SUMMARY
• Investors who want the broadest range of choices

in investments must consider foreign stocks and
bonds in addition to domestic financial assets.
Many foreign securities offer investors higher
risk-adjusted returns than do domestic securities.
In addition, the low positive or negative correla-
tions between foreign and U.S. securities make
them ideal for building a diversified portfolio.

• Exhibit 3.13 summarizes the risk and return char-
acteristics of the investment alternatives described
in this chapter. Some of the differences are due to
unique factors that we discussed. Foreign stocks
and bonds are considered riskier than domestic
stocks and bonds because of the unavoidable un-
certainty due to exchange rate risk and country
risk. Such investments as art, antiques, coins, and
stamps require heavy liquidity risk premiums. You
should divide consideration of real estate invest-
ments between your personal home, on which
you do not expect as high a return because of non-
monetary factors, and commercial real estate,
which requires a much higher rate of return due
to cash flow uncertainty and illiquidity.

• Studies on the historical rates of return for invest-
ment alternatives, as presented by Ibbotson and
Brinson (1993) (including bonds, commodities,

real estate, foreign securities, and art and antiques),
point toward two generalizations:

1. A positive relationship typically holds between
the rate of return earned on an asset and the
variability of its historical rate of return or its
systematic risk (beta). This is expected in a
world of risk-averse investors who require
higher rates of return to compensate for
more uncertainty.

2. The correlation among rates of return for se-
lected alternative investments can be quite low,
especially for U.S. and foreign stocks and bonds
and between these financial assets and real assets,
such as art, antiques, and real estate. These cor-
relations confirm the advantage of diversification
among different global asset classes.

• In addition to describing many direct investments,
such as stocks and bonds, we also discussed invest-
ment companies that allow investors to buy in-
vestments indirectly. These can be important to
investors who want to take advantage of profes-
sional management but also want instant diversifi-
cation with a limited amount of funds. With
$10,000, you may not be able to buy many indi-
vidual stocks or bonds, but you could acquire

Exhibit 3.13 Alternat ive Investment Risk and Return Character ist ics

Rate of Return

Futures

Art and Antiques
Warrants and Options

Commercial Real Estate
Foreign Common Stock

Real Estate (Personal Home)

U.S. Corporate Bonds

U.S. Government Bonds
T-Bills

Foreign Government Bonds

Coins and Stamps

U.S. Common Stocks

Foreign Corporate Bonds

Risk
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shares in a mutual fund or an ETF, which would
give you a share of a diversified portfolio that
might contain 100 to 150 different U.S. and inter-
national stocks or bonds.

• Now that we know the range of domestic and foreign
investment alternatives, our next task is to learn
about the markets in which they are bought and
sold. That is the objective of the following chapter.
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QUESTIONS
1. What are the advantages of investing in the common stock rather than the corporate

bonds of a company? Compare the certainty of returns for a bond with those for a com-
mon stock. Draw a line graph to demonstrate the pattern of returns you would envision
for each of these assets over time.

2. Discuss three factors that cause U.S. investors to consider including various global secu-
rities in their portfolios.

3. Discuss why international diversification reduces portfolio risk. Specifically, why would
you expect low correlation in the rates of return for domestic and foreign securities?

4. Discuss why you would expect a difference in the correlation of returns between securi-
ties from the United States and from alternative countries (for example, Japan, Canada,
South Africa).

5. Discuss whether you would expect any change in the correlations between U.S. stocks and
the stocks for different countries. For example, discuss whether you would expect the cor-
relation between U.S. and Japanese stock returns to change over time. If so, why?

6. When you invest in Japanese or German bonds, what major additional risks must you
consider besides yield changes within the country?

7. Some investors believe that international investing introduces additional risks. Discuss
these risks and how they can affect your return. Give an example.

8. What alternatives to direct investment in foreign stocks are available to investors?
9. You are a wealthy individual in a high tax bracket. Why might you consider investing in

a municipal bond rather than a straight corporate bond, even though the promised yield
on the municipal bond is lower?

10. You can acquire convertible bonds from a rapidly growing company or from a utility.
Speculate on which convertible bond would have the lower yield and discuss the reason
for this difference.

11. Compare the liquidity of an investment in raw land with that of an investment in com-
mon stock. Be specific as to why and how the liquidity differs. (Hint: Begin by defining
liquidity.)
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12. What are stock warrants and call options? How do they differ?
13. Discuss why financial analysts consider antiques and art to be illiquid investments. Why

do they consider coins and stamps to be more liquid than antiques and art? What must
an investor typically do to sell a collection of art and antiques? Briefly contrast this pro-
cedure to the sale of a portfolio of stocks listed on a national or international exchange.

14. You have a fairly large portfolio of U.S. stocks and bonds. You meet a financial planner at a
social gathering who suggests that you diversify your portfolio by investing in emergingmar-
ket stocks. Discuss whether the correlation results in Exhibit 3.10 support this suggestion.

15. The pension plan for the Cara Corporation has historically invested in the stocks of only
U.S.-domiciled companies. Recently, the fund has decided to add international exposure
to the plan portfolio.

Identify and briefly discuss three potential problems that the plan may confront in se-
lecting international stocks that it did not face in choosing U.S. stocks.

16. Alessandra Capital has been experiencing increasing demand from its institutional clients
for information and assistance related to international investment management. Recog-
nizing that this is an area of growing importance, the firm has hired an experienced
analyst/portfolio manager specializing in international equities and market strategy. His
first assignment is to represent Alessandra Capital before a client company’s investment
committee to discuss the possibility of changing their present “U.S. securities only” in-
vestment approach to one including international investments. He is told that the com-
mittee wants a presentation that fully and objectively examines the basic, substantive
considerations on which the committee should focus its attention, including both theory
and evidence. The company’s pension plan has no legal or other barriers to adoption of
an international approach; no non-U.S. pension liabilities currently exist.

Identify and briefly discuss three reasons for adding international securities to the
pension portfolio and three problems associated with such an approach.

PROBLEMS
1. Using a source of international statistics, compare the percentage change in the following

economic data for Japan, Germany, Canada, and the United States for a recent year.
What were the differences, and which country or countries differed most from the
United States?
a. Aggregate output (GDP)
b. Consumer Price Index
c. Money supply growth

2. Using a recent edition of Barron’s, examine the weekly percentage change in the stock
price indexes for Japan, Germany, United Kingdom, and the United States. For each
of three weeks, which foreign series moved most closely with the U.S. series? Which
series diverged most from the U.S. series? Discuss these results as they relate to inter-
national diversification.

3. Using published sources (for example, The Wall Street Journal, Barron’s, Federal Reserve
Bulletin), look up the exchange rate for U.S. dollars with Japanese yen for each of the
past 10 years (you can use an average for the year or a specific time period each year).
Based on these exchange rates, compute and discuss the yearly exchange rate effect on
an investment in Japanese stocks by a U.S. investor. Discuss the impact of this ex-
change rate effect on the risk of Japanese stocks for a U.S. investor.

4. The following information is available concerning the historical risk and return relationships
in the U.S. capital markets:
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U.S. CAPITAL MARKETS TOTAL ANNUAL RETURNS, 1990–2011

Investment Category

Arithmetic

Mean

Geometric

Mean

Standard

Deviation

of Returna

Common stocks 10.28% 8.81% 16.9%
Treasury bills 3.54 3.49 3.2
Long-term government bonds 5.10 4.91 6.4
Long-term corporate bonds 5.95 5.65 9.6
Real estate 9.49 9.44 4.5

aBased on arithmetic mean.

a. Explain why the geometric and arithmetic mean returns are not equal and whether one
or the other may be more useful for investment decision making.

b. For the time period indicated, rank these investments on a relative basis using the coef-
ficient of variation from most to least desirable. Explain your rationale.

c. Assume the arithmetic mean returns in these series are normally distributed. Calculate
the range of returns that an investor would have expected to achieve 95 percent of the
time from holding common stocks.

5. You are given the following long-run annual rates of return for alternative investment
instruments:

U.S. Government T-bills 3.50%
Large-cap common stock 11.75
Long-term corporate bonds 5.50
Long-term government bonds 4.90
Small-capitalization common stock 13.10

The annual rate of inflation during this period was 3 percent. Compute the real rate of
return on these investment alternatives.

Use the Thomson One—Business School Edition Online Database to answer the following
questions.

1. Compare the performance of several country markets. Using the “index” tab, do a search
on FTSE. You will obtain a list of many FTSE indexes. Select at least three from different
countries or regions (such as Eurobloc, Americas, and Japan). How have their stock mar-
kets been performing of late?

2. Some indexes are presented in both U.S. dollar terms and in terms of other currencies.
Compare the performance of the DJ Euro STOXX index in terms of euros and the U.S.
dollar. Find one other index that will allow a comparison between two different currencies
and discuss their relative performance.

3. Using daily stock prices for indexes from the United States, Japan, Canada, and a compos-
ite of emerging markets (or China, India, and Indonesia), compute daily percent changes
for 25 trading days. Compute the correlations among these indexes. Rank the correlations
from high to low.
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A P P E N D I X C H A P T E R 3

Covariance

Because most students have been exposed to the concepts of covariance and correlation, the
following discussion is set forth in intuitive terms with examples. A detailed, rigorous treat-
ment is contained in DeFusco, McLeavey, Pinto, and Runkle (2004).

Covariance is an absolute measure of the extent to which two sets of numbers move to-
gether over time, that is, how often they move up or down together. In this regard, move to-
gether means they are generally above their means or below their means at the same time.
Covariance between i and j is defined as

COVij =

X
ði− ī Þðj− j̄ Þ

n

If we define (i − ī ) as i
0
and ðj− j̄ Þ as j 0 , then

COVij =

X
i
0
j
0

n

Obviously, if both numbers are consistently above or below their individual means at the same
time, their products will be positive, and the average will be a large positive value. In contrast,
if the i value is below its mean when the j value is above its mean consistently or vice versa,
their products will be large negative values, giving negative covariance.

Exhibit 3A.1 should make this clear. In this example, the two series generally moved together,
so they showed positive covariance. As noted, this is an absolutemeasure of their relationship and,
therefore, can range from +∞ to −∞. Note that the covariance of a variable with itself is its variance.

Correlation

To obtain a relative measure of a given relationship, we use the correlation coefficient (rij),
which is a measure of the relationship:

rij =
COVij

σ iσ j

You will recall from your introductory statistics course that

σ i =

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiX
ði− ī Þ2
N

s

Exhibit 3A.1 Calculation of Correlation Covariance

Observation i j i − ī j − j̄ i
0
j
0

1 3 8 −4 −4 16

2 6 10 −1 −2 2

3 8 14 +1 +2 2

4 5 12 −2 0 0

5 9 13 +2 +1 2

6 11 15 +4 +3 12

∑ 42 72 34

Mean 7 12

COVij =
34

6
=+5:67
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If the two series move completely together, then the covariance would equal σ iσ j and

COVij

σ iσ j
= 1:0

The correlation coefficient would equal unity in this case, and we would say the two series are
perfectly correlated. Because we know that

rij =
COVij

σ iσ j

we also know that COVij = rijσiσj. This relationship may be useful when computing the stan-
dard deviation of a portfolio, because in many instances the relationship between two securi-
ties is stated in terms of the correlation coefficient rather than the covariance.

Continuing the example given in Exhibit 3A.1, the standard deviations are computed in Exhibit
3A.2, as is the correlation between i and j. As shown, the two standard deviations are rather large
and similar but not exactly the same. Finally, when the positive covariance is normalized by the
product of the two standard deviations, the results indicate a correlation coefficient of 0.898, which
is obviously quite large and close to 1.00. This implies that these two series are highly related.

Problems

1. As a new analyst, you have calculated the following annual rates of return for the stocks of
both Lauren Corporation and Kayleigh Industries.

Year

Lauren ’s

Rate of Return

Kayleigh ’s

Rate of Return

2007 5 5
2008 12 15
2009 −11 5
2010 10 7
2011 12 −10

Your manager suggests that because these companies produce similar products, you should
continue your analysis by computing their covariance. Show all calculations.

2. You decide to go an extra step by calculating the coefficient of correlation using the data
provided in Problem 1. Prepare a table showing your calculations and explain how to in-
terpret the results. Would the combination of the common stock of Lauren and Kayleigh
be good for diversification?

Exhibit 3A.2 Calculat ion of Correlat ion Coeff ic ient

Observation i − ī
a ði − ī Þ2 j − j̄

a

ðj − j̄ Þ2

1 −4 16 −4 16

2 −1 1 −2 4

3 +4 1 +2 4

4 −2 4 0 0

5 +2 4 +1 1

6 +4 16 +3 09

42 34

σ2i =42=6=7:00 σ2j = 34=6=5:67

σ i =
ffiffiffiffiffiffiffiffiffiffi
7:00

p
=2:65 σ j =

ffiffiffiffiffiffiffiffiffiffi
5:67

p
=2:38

rij =COVij=σ iσ j =
5:67

ð2:65Þð2:38Þ =
5:67

6:31
=0:898
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CHA P T E R 4
OrganizationandFunctioning
of SecuritiesMarkets*

After you read this chapter, you should be able to answer the following questions:

• What is the purpose and function of a market?
• What characteristics determine the quality of a market?
• What is the difference between a primary and secondary capital market, and how do these two markets support

each other?
• What are Rules 415 and 144A and how do they affect corporate security underwriting?
• For secondary equity markets, what are the two basic trading systems?
• How are call markets typically used in U.S. markets?
• How are national exchanges around the world linked, and what is meant by “passing the book”?
• What are Electronic Communication Networks (ECNs) and alternative trading systems (ATSs) and how do they

differ from the primary listing markets?
• What are the major types of orders available to investors and market makers?
• What new trading systems on the NYSE and on NASDAQ have made it possible to handle the growth in U.S. trading

volume?
• What are the three recent innovations that contribute to competition within the U.S. equity market?
• What are the factors causing a global consolidation of stock, bond, and derivative exchanges? What will this global

marketplace look like?

The stock market, the Dow Jones Industrials, and the bond market are part of our
everyday experience. Each evening on television news broadcasts we find out how
stocks and bonds fared; each morning we read in our daily newspapers about expecta-
tions for a market rally or decline. Yet most people have an imperfect understanding
of how domestic and world capital markets actually function. To be a successful inves-
tor in a global environment, you must know what financial markets are available
around the world and how they operate.

In this chapter, we take a broad view of securities markets and provide a detailed
discussion of how major stock markets function. We also consider how global securi-
ties markets have been changing during recent years and discuss how they will proba-
bly change in the future.

We begin with a discussion of securities markets and the characteristics of a good
market. We describe two components of the capital markets: primary and secondary.
Our main emphasis is on the secondary stock market including the national stock
exchanges around the world and how these markets, separated by geography and by

*The authors acknowledge helpful comments on this chapter from Robert Battalio of the University of Notre Dame.
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time zones, are becoming linked into a 24-hour market. We also consider a detailed
analysis of how alternative exchange markets operate, including the Electronic Com-
munication Networks (ECNs). In the final section, we consider numerous recent
changes in financial markets, including significant mergers, and future changes ex-
pected. These numerous changes in our securities markets will have a profound effect
on what investments are available from around the world, how we buy and sell them,
and at what cost.

4.1 WHAT IS A MARKET?
A market is the means through which buyers and sellers are brought together to aid in the
transfer of goods and/or services. Several aspects of this general definition seem worthy of em-
phasis. First, a market need not have a physical location. It is only necessary that the buyers
and sellers can communicate regarding the relevant aspects of the transaction.

Second, the market does not necessarily own the goods or services involved. The important
criterion for a good market is the smooth, cheap transfer of goods and services. Those who
establish and administer the market do not own the assets but simply provide a system that
allows potential buyers and sellers to interact. They help the market function by providing in-
formation and facilities to aid in the transfer of ownership.

Finally, a market can deal in any variety of goods and services. For any commodity or ser-
vice with a diverse clientele, a market should evolve to aid in the transfer of that commodity or
service. Both buyers and sellers benefit from the existence of a market.

4.1.1 Characteristics of a Good Market
Throughout this book, we will discuss markets for different investments such as stocks, bonds,
options, and futures in the United States and throughout the world. We will refer to these
markets using various terms of quality such as strong, active, liquid, or illiquid. There are
many financial markets, but they are not all equal—some are active and liquid, others are rel-
atively illiquid and inefficient in their operations. To appreciate these discussions, you should
be aware of the following characteristics that investors look for when evaluating the quality of
a market.

One enters a market to buy or sell a good or service quickly at a price justified by the pre-
vailing supply and demand. To determine the appropriate price, participants must have timely
and accurate information on the volume and prices of past transactions and all currently
outstanding bids and offers. Therefore, one attribute of a good market is timely and accurate
information on past transactions and prevailing buy and sell orders.

Another prime requirement is liquidity, the ability to buy or sell an asset quickly and at a
known price—that is, a price not substantially different from the prices for prior transac-
tions, assuming no new information is available. An asset’s likelihood of being sold quickly,
sometimes referred to as its marketability, is a necessary, but not a sufficient, condition for
liquidity. The expected price should also be fairly certain, based on the recent history of
transaction prices and current bid-ask quotes. For a formal discussion of liquidity, see Handa
and Schwartz (1996) and AIMR’s articles on Best Execution and Portfolio Performance
(Jost, 2001).

A component of liquidity is price continuity, which means that prices do not change much
from one transaction to the next unless substantial new information becomes available.
Suppose no new information is forthcoming, and the last transaction was at a price of $20; if
the next trade were at between $19.95 and $20.05, the market would be considered reasonably
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continuous.1 A continuous market without large price changes between trades is a characteris-
tic of a liquid market.

A market with price continuity requires depth, which means that there are numerous
potential buyers and sellers willing to trade at prices above and below the current market
price. These buyers and sellers enter the market in response to changes in supply, demand,
or both, and thereby prevent drastic price changes. In summary, liquidity requires marketabil-
ity and price continuity, which, in turn, requires depth.

Another factor contributing to a good market is the transaction cost. Lower costs (as a
percent of the value of the trade) make for a more efficient market. An individual comparing
the cost of a transaction between markets would choose a market that charges 2 percent of the
value of the trade compared with one that charges 5 percent. Most microeconomic textbooks
define an efficient market as one in which the cost of the transaction is minimal. This attribute
is referred to as internal efficiency.2

Finally, a buyer or seller wants the prevailing market price to adequately reflect all the
information available regarding supply and demand factors in the market. If such conditions
change as a result of new information, the price should change accordingly. Therefore, partici-
pants want prices to adjust quickly to new information regarding supply or demand, which
means that prevailing market prices reflect all available information about the asset. This attri-
bute is referred to as external, or informational, efficiency. We discuss this attribute exten-
sively in Chapter 6.

In summary, a good market for goods and services has the following characteristics:

1. Timely and accurate information on the price and volume of past transactions.
2. Liquidity, meaning an asset can be bought or sold quickly at a price close to the prices for

previous transactions (has price continuity), assuming no new information has been
received. In turn, price continuity requires depth.

3. Low transaction costs, including the cost of reaching the market, the actual brokerage
costs, and the cost of transferring the asset.

4. Prices that rapidly adjust to new information, so the prevailing price is fair since it reflects
all available information regarding the asset.

4.1.2 Decimal Pricing
Prior to the initiation of changes in late 2000 that were completed in early 2001, common
stocks in the United States were always quoted in fractions. Specifically, prior to 1997 they
were quoted in eighths (e.g., 1

8;
2
8; : : : ;

7
8), with each eighth equal to $0.125. This was modified

in 1997 when the fractions for most stocks went to sixteenths (e.g., 1
16;

2
16; : : : ;

15
16) equal to

$0.0625. Now U.S. equities are priced in decimals (cents), so the minimum spread can be in
cents (e.g., $30.10–$30.12).

The espoused reasons for the change to decimal pricing are threefold. First, is the ease with
which investors can understand and compare prices. Second, decimal pricing reduces the size
of the bid-ask spread from a minimum of 6.25 cents (when prices are quoted in sixteenths) to
1 cent (when prices are in decimals). Many brokers and investment firms were against the
change since the spread is the price of liquidity for the investor and the compensation to the
dealer. Third, the change made U.S. markets more competitive on a global basis since other
countries were pricing on a comparable basis.

1You should be aware that common stocks are currently sold in decimals (dollars and cents), which is a change from
the pre-2000 period when stocks were priced in eighths and sixteenths. This change to decimals is discussed in the
following subsection.
2A subsequent discussion in this chapter on new innovations will make it clear that new technology and competition
has resulted in a very internally efficient global equity market.
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Decimalization has reduced spread size and transaction costs, which has led to a decline in
transaction size and an increase in the number of transactions. For example, the number of
transactions on the NYSE went from a daily average of 877,000 in 2000 to over 10 million
during 2010, while the average trade size went from 1,187 shares in 2000 to about 300 shares
in 2010.

4.1.3 Organization of the Securities Market
Before we discuss the specific operation of the securities market, we need to understand its
overall organization. The principal distinction is between primary markets, where new securi-
ties are sold, and secondary markets, where outstanding securities are bought and sold. Each
of these markets is further divided based on the economic unit that issued the security. We
will consider each of these major segments of the securities market, with an emphasis on the
individuals involved and the functions they perform.

4.2 PRIMARY CAPITAL MARKETS
The primary market is where new issues of bonds, preferred stock, or common stock are sold
by government units, municipalities, or companies who want to acquire new capital. For a re-
view of studies on the primary market, see Jensen and Smith (1986).

4.2.1 Government Bond Issues
U.S. government bond issues are subdivided into three segments based on their original matu-
rities. Treasury bills are negotiable, non-interest-bearing securities with original maturities of
one year or less. Treasury notes have original maturities of 2 to 10 years. Finally, Treasury
bonds have original maturities of more than 10 years.

To sell bills, notes, and bonds, the Treasury relies on Federal Reserve System auctions. (The
bidding process and pricing are discussed in Chapter 17.)

4.2.2 Municipal Bond Issues
New municipal bond issues are sold by one of three methods: competitive bid, negotiation, or
private placement. Competitive bid sales typically involve sealed bids. The bond issue is sold
to the bidding syndicate of underwriters that submits the bid with the lowest interest cost in
accordance with the stipulations set forth by the issuer. Negotiated sales involve contractual
arrangements between underwriters and issuers wherein the underwriter helps the issuer pre-
pare the bond issue and set the price and has the exclusive right to sell the issue. Private
placements involve the sale of a bond issue by the issuer directly to an investor or a small
group of investors (usually institutions).

Note that two of the three methods require an underwriting function. Specifically, in a com-
petitive bid or a negotiated transaction, the investment banker typically underwrites the issue,
which means the investment firm purchases the entire issue at a specified price, relieving the
issuer from the risk and responsibility of selling and distributing the bonds. Subsequently, the
underwriter sells the issue to the investing public. For municipal bonds, this underwriting
function is performed by both investment banking firms and commercial banks.

The underwriting function can involve three services: origination, risk-bearing, and distribu-
tion. Origination involves the design of the bond issue and initial planning. To fulfill the risk-
bearing function, the underwriter acquires the total issue at a price dictated by the competitive
bid or through negotiation and accepts the responsibility and risk of reselling it for more than
the purchase price. Distribution means selling it to investors, typically with the help of a selling
syndicate that includes other investment banking firms and/or commercial banks.
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In a negotiated bid, the underwriter will carry out all three services. In a competitive bid,
the issuer specifies the amount, maturities, coupons, and call features of the issue and the com-
peting syndicates submit a bid for the entire issue that reflects the yields they estimate for the
bonds. The issuer may have received advice from an investment firm on the desirable charac-
teristics for a forthcoming issue, but this advice would have been on a fee basis and would not
necessarily involve the ultimate underwriter who is responsible for risk-bearing and distribu-
tion. Finally, a private placement involves no risk-bearing, but an investment banker would
typically assist in designing the characteristics of the issue and locating potential buyers.

4.2.3 Corporate Bond Issues
Corporate bond issues are almost always sold through a negotiated arrangement with an in-
vestment banking firm that maintains a relationship with the issuing firm. In a global capital
market there has been an explosion of new instruments, which means that the origination
function, which involves designing the characteristics and currency for the security, is becom-
ing more important because the corporate chief financial officer (CFO) may not be completely
familiar with the availability and issuing requirements of many new instruments and the alter-
native capital markets around the world. Investment banking firms compete for underwriting
business by creating new instruments that appeal to existing investors and by advising issuers
regarding desirable countries and currencies. As a result, the expertise of the investment
banker can help reduce the issuer’s cost of new capital.

Once a stock or bond issue is specified, the underwriter will put together an underwriting
syndicate of other major underwriters and a selling group of smaller firms for its distribution,
as shown in Exhibit 4.1.

4.2.4 Corporate Stock Issues
In addition to issuing fixed-income securities, corporations can also issue equity securities—
generally common stock. For corporations, new stock issues are typically divided into two
groups: (1) seasoned equity issues, and (2) initial public offerings (IPOs).

Exhibit 4.1 The Underwrit ing Organization Structure

Underwriting Group

Selling Group

Issuing Firm

Investment
Banker A

Investment
Banker B

Investment
Banker C

Investors

Institutions Individuals

Investment
Firm A

Investment
Firm B

Investment
Firm C

Investment
Firm D

Investment
Firm E

Investment
Firm F

Investment
Firm G

Investment
Banker D

Lead Underwriter
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Seasoned equity issues are new shares offered by firms that already have stock outstanding. An
example would be General Electric, which is a large, well-regarded firm that has had public stock
trading on the NYSE for longer than 50 years. If General Electric needed additional capital, it could
sell additional shares of its common stock to the public at a price very close to the current market
price of the firm’s stock.

Initial public offerings (IPOs) involve a firm selling its common stock to the public for the
first time. At the time of an IPO, there is no existing public market for the stock; that is, the
company has been closely held. An example was an IPO by Polo Ralph Lauren, a leading man-
ufacturer and distributor of men’s clothing. The purpose of the offering was to get additional
capital to expand its operations and to create a public market for future seasonal offerings.

New issues (seasoned or IPOs) are typically underwritten by investment bankers, who ac-
quire the total issue from the company and sell the securities to interested investors. The lead
underwriter gives advice to the corporation on the general characteristics of the issue, its pric-
ing, the timing of the offering, and participates in a “road show” visiting potential institutional
investors. The underwriter also accepts the risk of selling the new issue after acquiring it from
the corporation. For further discussion, see Brealey and Myers (2010, Chapter 15).

Relationships with Investment Bankers The underwriting of corporate issues typically takes
one of three forms: negotiated, competitive bids, or best-efforts arrangements. As noted, negoti-
ated underwritings are the most common, and the procedure is the same as for municipal issues.

A corporation may also specify the type of securities to be offered (common stock, pre-
ferred stock, or bonds) and then solicit competitive bids from investment banking firms. This
is rare for industrial firms but is typical for utilities, which may be required by law to sell the
issue via a competitive bid. Although a competitive bid typically reduces the cost of an issue, it
also means that the investment banker gives less advice but still accepts the risk-bearing func-
tion by underwriting the issue and fulfills the distribution function.

Alternatively, an investment banker can agree to sell an issue on a best-efforts basis. This is
usually done with speculative new issues. In this arrangement, the investment banker does not
underwrite the issue because it does not buy any securities. The stock is owned by the com-
pany, and the investment banker acts as a broker to sell whatever it can at a stipulated price.
Because it bears no risk, the investment banker earns a lower commission on such an issue
than on an underwritten issue.

Introduction of Rule 415 The typical practice of negotiated arrangements involving numer-
ous investment banking firms in syndicates and selling groups has changed with the introduc-
tion of Rule 415, which allows large firms to register security issues and sell them piecemeal
during the following two years. These issues are referred to as shelf registrations because, after
they are registered, the issues lie on the shelf and can be taken down and sold on short notice
whenever it suits the issuing firm. As an example, Apple Computer could register an issue of 5
million shares of common stock during 2012 and sell a million shares in early 2012, another
million shares in late 2012, 2 million shares in early 2013, and the rest in late 2013.

Each offering can be made with little notice or paperwork by one underwriter or several. In
fact, because relatively few shares may be involved, the lead underwriter often handles the whole
deal without a syndicate or uses only one or two other firms. This arrangement has benefited
large corporations because it provides great flexibility, reduces registration fees and expenses,
and allows issuing firms to request competitive bids from several investment banking firms.

On the other hand, some observers fear that shelf registrations do not allow investors en-
ough time to examine the current status of the firm issuing the securities. Also, the follow-up
offerings reduce the participation of small underwriters. Shelf registrations have typically been
used for the sale of straight debentures rather than common stock or convertible issues. For
further discussion of Rule 415, see Rogowski and Sorensen (1985).
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4.2.5 Private Placements and Rule 144A
Rather than a public sale using one of these arrangements, primary offerings can be sold pri-
vately. In such an arrangement, referred to as a private placement, the firm designs an issue
with the assistance of an investment banker and sells it to a small group of institutions. The
firm enjoys lower issuing costs because it does not need to prepare the extensive registration
statement required for a public offering. Institutions buying the issue typically benefit because
the issuing firm passes some of the cost savings on to the investor as a higher return. In fact,
pre-Rule 144A an institution required a higher return because of the absence of any secondary
market for these securities, which implied higher liquidity risk.

The private placement market changed dramatically when Rule 144A was introduced by the
SEC. This rule allows corporations—including non-U.S. firms—to place securities privately with
large, sophisticated institutional investors without extensive registration documents. A major
innovation is that these securities can subsequently be traded among these large sophisticated
investors (those with assets in excess of $100 million). The SEC introduced this innovation to
provide more financing alternatives for U.S. and non-U.S. firms and possibly increase the num-
ber, size, and liquidity of private placements, as discussed by Milligan (1990) and Hanks (1990).
Presently, more than 85 percent of high-yield bonds are 144A issues.

4.3 SECONDARY FINANCIAL MARKETS
In this section, we consider the importance of secondary markets and provide an overview of
the secondary markets for bonds, financial futures, and stocks. Next, we consider national
stock markets around the world. Finally, we discuss other primary listing markets, regional ex-
changes, third markets, and the rapidly growing electronic communication networks (ECNs)
and alternative trading systems (ATSs) and provide a detailed presentation on the functioning
of stock exchanges.

Secondary markets permit trading in outstanding issues; that is, stocks or bonds already
sold to the public are traded between current and potential owners. The proceeds from a sale
in the secondary market do not go to the issuing unit (the government, municipality, or com-
pany), but rather to the current owner of the security.

4.3.1 Why Secondary Markets Are Important
Because the secondary market involves the trading of securities initially sold in the primary
market, it provides liquidity to the individuals who acquired these securities. The point is, after
acquiring securities in the primary market, investors may want to sell them again to acquire
other securities, buy a house, or go on a vacation. The primary market benefits from this li-
quidity because investors would hesitate to acquire securities in the primary market if they
thought they could not subsequently sell them in the secondary market. That is, without an
active secondary market, potential issuers of stocks or bonds in the primary market would
have to provide a much higher rate of return to compensate investors for the substantial li-
quidity risk.

Secondary markets are also important to those selling seasoned securities because the pre-
vailing market price of the securities (price discovery) is determined by transactions in the sec-
ondary market. New issues of outstanding stocks or bonds to be sold in the primary market
are based on prices and yields in the secondary market. Notably, the secondary market also
affects market efficiency and price volatility, as discussed by Foster and Viswanathan (1993)
and Jones, Kaul, and Lipson (1994). Even forthcoming IPOs are priced based on the prices
and values of comparable stocks or bonds in the public secondary market.
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4.3.2 Secondary Bond Markets
The secondary market for bonds distinguishes among those issued by the federal government,
municipalities, or corporations.

Secondary Markets for U.S. Government and Municipal Bonds U.S. government bonds
are traded by bond dealers that specialize in either Treasury bonds or agency bonds. Treasury
issues are bought or sold through a set of 35 primary dealers, including large banks in New
York and Chicago and some large investment banking firms like Goldman Sachs and Morgan
Stanley. These institutions and other firms also make markets for government agency issues,
but there is no formal set of dealers for agency securities.

The major market makers in the secondary municipal bond market are banks and invest-
ment firms. Banks are active in municipal bond trading and underwriting of general obligation
issues since they invest heavily in these securities. Also, many large investment firms have
municipal bond departments that underwrite and trade these issues.

Secondary Corporate Bond Markets Currently, all corporate bonds are traded over the
counter by dealers who buy and sell for their own accounts. The major bond dealers are the
large investment banking firms that underwrite the issues: firms such as Goldman Sachs, J.P.
Morgan, Barclay Capital, and Morgan Stanley. Because of the limited trading in corporate
bonds compared to the fairly active trading in government bonds, corporate bond dealers do
not carry extensive inventories of specific issues. Instead, they hold a limited number of bonds
desired by their clients, and when someone wants to do a trade, they work more like brokers
than dealers.

Notably, there is a movement toward a widespread transaction-reporting service as with
stocks, especially for large, actively traded bond issues. As discussed in Chapter 17, starting in
2005, dealers have been required to report trades within 15 minutes for transactions on 17,000
corporate bonds. Exhibit 4.2 is a daily table from The Wall Street Journal that provides data
for a large set of secondary bond indexes that are similar to various stock indexes.

4.3.3 Financial Futures
In addition to the market for the bonds, a market has developed for futures contracts related
to these bonds. These contracts allow the holder to buy or sell a specified amount of a given
bond issue at a stipulated price. The two major futures exchanges are the Chicago Board of
Trade (CBOT) and the Chicago Mercantile Exchange (CME) that merged during 2007. We
discuss these futures contracts and the futures market in Chapter 19.

4.3.4 Secondary Equity Markets
Before 2000, the secondary equity markets in the United States and around the world were di-
vided into three segments: national stock exchanges, regional stock exchanges, and over-the-
counter (OTC) markets for stocks not on an exchange. Because of numerous changes over
the past decade, a better classification has been suggested by O’Hara and Ye (2011), as
presented in Exhibit 4.3. Following our background discussions on alternative trading systems
and call versus continuous markets, we will describe the market types listed in Exhibit 4.3 and
discuss how they complement and compete against each other to provide price discovery and
liquidity to individual and institutional investors.3

3For a collection of essays by financial industry experts that detail the history of these changes and discuss some ideas
related to the future of equity markets, see Knight Capital Group, Inc. (2010).
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Basic Trading Systems Although stock exchanges are similar because only qualified stocks
can be traded by individuals who are members of the exchange, they can differ in their trading
systems. There are two major trading systems, and an exchange can use one or a combination
of them. One is a pure auction market (also referred to as an order-driven market), in which
interested buyers and sellers submit bid-and-ask prices (buy and sell orders) for a given stock
to a central location where the orders are matched by a broker who does not own the stock
but acts as a facilitating agent. Participants also refer to this system as price-driven because
shares of stock are sold to the investor with the highest bid price and bought from the seller
with the lowest offering price. Advocates of an auction market argue at the extreme for a very
centralized market that ideally will include all the buyers and sellers of the stock.

Exhibit 4.2 Bond Benchmarks

YIELD (%), 52-WEEK RANGE Latest

Tracking Bond Benchmarks
Return on investment and yield spreads over Treasurys and/or yields paid to investors compared with 52-week
high and low yields for different types of bonds
Total return

close YTD total return (%) Index

1551.67
1.3

0.6 Broad market Barclays Aggregate

1.6
0.6
0.7

1.8

4.7

4.8
4.9

0.5
0.5
0.5

0.7

0.6
0.7

1.3
1.2

2.1
–1.2

1.2

–0.6
–0.7
–1.1

–0.9
–2.9

–0.8
n.a. n.a.n.a.

*Constrained indexes limit individual issuer concentrations to 2% the High yield 100 are the 100 largest bonds

**EMBI Global Index Sources: Dow Jones Indexes; Merrill Lynch; Barclays Capital; J.P. Morgan

In U.S. dollar terms Euro-zone bonds

–2.2
–2.9

Yankee Barclays

0.7

6.2

5.3

U.S. Corporate Barclays Capital

High Yield Constrained Merrill Lynch

U.S. Agency Barclays

Mortgage-Backed Barclays

Muni Master Merrill Lynch

Global Government J.P. Morgan
Canada

EMU
France

Germany
Japan

Netherlands

U.K.
Emerging Markets**

7-12 year
12-22 year
22-plus year

Ginnie Mae (GNMA)

Fannie Mae (FNMA)

Freddie Mae (FHLMC)

10-20 years

20-plus years

Intermediate

Latest Low 0 9 18 27 36 45 High

Long term

Double-A-rated

Triple-B-rated

Triple-C-rated

High Yield 100
Global High Yield Constrained
Europe High Yield Constrained

1986.39
2009.24
2310.62

422.72
473.11

273.44
271.71

1971.50
242.06
191.04

1427.54
1316.30
2178.55

1643.06
1621.78

954.60
1476.76

398.51
272.38
282.41
250.80

3.080 2.350 3.480

4.580
4.030
6.200
3.760
5.080
9.411

13.065
8.207
9.552

10.180

2.140
1.950
4.970

4.090
4.140
4.090
4.160
3.612
3.856
5.316
5.938

3.800

2.860
3.630
4.420
3.670
3.410
1.450
3.510
4.130
6.766

3.470
2.750
5.320
2.600
4.030
6.772
9.441
5.918
6.913
7.111

1.090
0.900
3.490

2.500
2.410
2.430
2.640
2.411
2.354
3.463
4.599

2.570

2.080
2.740
3.110
2.370
2.050
0.990
2.130
3.230
5.314

4.000
3.360
5.910
3.250
4.530

6.855
9.826
6.223
7.021
7.659
1.600
1.390
4.580

3.820
3.710
3.820
3.880

3.360
3.569
4.843
5.766

3.260

2.810
3.300
4.380
3.630
3.350
1.430
3.460
3.880

428.05
611.08
263.99
515.73
386.08
244.23
415.75
617.34

1912.71

Source: Reprinted with permission of The Wall Street Journal, April 14, 2011, C7. All Rights Reserved Worldwide.
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The other major trading system is a dealer market (also referred to as a quote-driven market)
where individual dealers provide liquidity for investors by buying and selling the shares of stock
for themselves. Ideally, with this system there will be numerous dealers who will compete against
each other to provide the highest bid prices when you are selling and the lowest asking price
when you are buying stock. Clearly, this is a very decentralized system that derives its benefit
from the competition among the dealers who are connected by technology to provide the best
price for the buyer and seller. When we discuss the various equity markets, we will indicate the
trading system used.

Call versus Continuous Markets Beyond the different trading systems for equities (brokers
vs. dealers), the operation of exchanges can differ in terms of when and how the stocks are
traded.

In call markets, the intent is to gather all the bids and asks for a stock at a point in time
and attempt to arrive at a single price where the quantity demanded is as close as possible to
the quantity supplied. Call markets are generally used during the early stages of development
of an exchange when there are few stocks listed or a small number of active investors-traders.
For an exchange that is strictly a call market with a few listed stocks and traders, a designated
market maker would call the roll of stocks and ask for interest in one stock at a time. After
determining the available buy and sell orders, exchange officials specify a single price that
will satisfy most of the orders, and all orders are transacted at this price.

Notably, call markets also are used at the opening for stocks on a large exchange if there is an
overnight buildup of buy and/or sell orders, in which case the opening price can differ from the
prior day’s closing price. Also, a call market process is used if trading is suspended during the day
because of some significant new information. In either case, the specialist or market maker would
attempt to derive a new equilibrium price using a call-market approach that would reflect the
imbalance and take care of most of the orders. For example, assume a stock has been trading at
about $42 per share and some significant, new, positive information was released overnight or
during the day. If it happened overnight it would affect the opening price; if it happened during
the day, trading would be temporarily suspended and a call-market process would be used to

Exhibit 4.3 Trading Venues for U.S. Equit ies

Exchanges ECNS ATS

Nasdaq BATS ITG POSIT CITIMATCH

New York Stock Exchange DIRECTEDGE BIDS CS CROSSFINDER

Archipelago TRADEBOOK LEVEL LX

National Stock Exchange LAVA LIQUIDNET MLXN

American Stock Exchange TRACK MATCHPOINT SIGMA X

Chicago Stock Exchange INSTINET MORGAN STANLEY POOL

Philadelphia Stock Exchange MILLENNIUM UBS PIN

Boston Stock Exchange PIPELINE BNY CONVERGEX

International Securities Exchange PULSE FIDELITY CROSS STREAM

Chicago Board Options Exchange ESPEED AQUA LAVA ATS

Note: This table gives trading venues executing equity trades during the period January to June 2008. ECNS refers to

electronic communication networks, which are electronic limit order books without designated market makers. ATS

refers to alternative trading systems, which are typically crossing networks in which buy and sell orders are matched

and executed at a single price. These crossing networks are referred to as dark pools if the orders are never revealed

to the market.

Source: Maureen O’Hara and Mao Ye, “Is Market Fragmentation Harming Market Quality?” Journal of Financial Economics,
100, no. 2 (February, 2011), p. 463.
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determine a new equilibrium price that reflects the supply and demand due to the new informa-
tion. If the buy orders were three or four times as numerous as the sell orders, the new price
based on the call market might be $44. For an analysis of price movements surrounding trading
halts, see Hopewell and Schwartz (1978) and Fabozzi and Ma (1988). Several studies have shown
that using the call-market mechanism contributes to a more orderly market and less volatility at
openings and following trading halts.

In a continuous market, trades occur at any time the market is open wherein stocks are
priced either by auction or by dealers. In a dealer market, dealers make a market in the stock,
which means that they are willing to buy or sell for their own account at a specified bid-
and-ask price. In an auction market, enough buyers and sellers are trading to allow the market
to be continuous; that is, when one investor comes to buy stock, there is another investor avail-
able and willing to sell stock. A compromise between a pure dealer market and a pure auction
market is a combination structure wherein the market trading system is basically an auction
market, but there exists an intermediary who is willing to act as a dealer if the pure auction mar-
ket does not have enough activity. These intermediaries who act as both brokers and dealers
provide temporary liquidity to ensure the market will be liquid and continuous.

Notably, many continuous auction market exchanges also employ a call-market mechanism
on specific occasions at the open and during trading suspensions. The NYSE is such a market.

4.4 CLASSIFICATION OF U.S. SECONDARY EQUITY MARKETS
In this section we consider the different secondary equity markets that currently exist in the
United States, as listed in Exhibit 4.3.

4.4.1 Primary Listing Markets
Primary listing markets are formal exchanges or markets where a corporate stock is primarily
or formally listed. This category includes the two traditional national exchanges (New York
Stock Exchange and American Stock Exchange) and the NASDAQ markets that previously
were considered over-the-counter markets but are now recognized as equity markets that sim-
ply differ in how they trade securities (as will be discussed).

New York Stock Exchange (NYSE) The New York Stock Exchange (NYSE), the largest or-
ganized securities market in the United States, was established in 1817 as the New York Stock
and Exchange Board. The Exchange dates its founding to when the famous Buttonwood
Agreement was signed in May 1792 by 24 brokers.4 The name was changed to the New York
Stock Exchange in 1863.

At the end of 2010, approximately 2,850 companies had their stock listed on the NYSE, for
a total of about 3,000 stock issues (common and preferred) with a total market value of more
than $14 trillion.

The average number of shares traded daily on the NYSE has increased steadily and substan-
tially. Prior to the 1960s, the daily share trading volume averaged less than 3 million shares,
compared with the 2010 average daily volume of about 3.5 billion shares.

The NYSE has historically dominated the other exchanges in the United States in trading vol-
ume. Given its stringent listing requirements and its prestige, most of the largest and best-known
U.S. companies are listed on the NYSE. Historically, about 55 percent of the trading volume for
these stocks takes place on the NYSE, but this has changed dramatically beginning in 2004 when
alternative trading venues were created as will be discussed in subsequent sections.

American Stock Exchange (AMEX) The American Stock Exchange (AMEX) was begun by
a group who traded unlisted shares at the corner of Wall and Hanover Streets in New York. It

4The NYSE considers the signing of this agreement the birth of the Exchange and celebrated its 200th birthday during 1992.
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was originally called the Outdoor Curb Market. In 1910, it established formal trading rules and
changed its name to the New York Curb Market Association. The members moved inside a
building in 1921 and continued to trade mainly in unlisted stocks (stocks not listed on one of
the registered exchanges) until 1946, when its volume in listed stocks finally outnumbered that
in unlisted stocks. The current name was adopted in 1953.

The AMEX became a major stock options exchange in January 1975 and subsequently added
options on interest rates and stock indexes. In addition, a number of exchange-traded funds
(ETFs) that have grown in popularity (as discussed in Chapter 3) are listed on the AMEX.

The AMEX and the NASDAQ merged in 1998, but in 2005 NASDAQ sold the AMEX back
to its members (see Horowitz and Kelly, 2005). The AMEX was acquired by the NYSE in 2007
and is currently referred to as the NYSE AMEX.

Global Stock Exchanges The equity-market environment outside the United States is similar
in that each country typically will have one relatively large exchange that dominates the mar-
ket. Examples include the Tokyo Stock Exchange, the London Stock Exchange, the Frankfurt
Stock Exchange, and the Paris Bourse.

Notably, even in emerging economies, stock exchanges have been created because of the li-
quidity that secondary equity markets provide. Three points about these international ex-
changes: first, there has been a trend toward consolidations or affiliations that will provide
more liquidity and greater economies of scale to support the technology required by investors.
This trend toward consolidation will be discussed in a subsequent section. Second, many of the
larger companies in these countries that can qualify for listing on a U.S. exchange become
dual-listed. About 20 percent of the stocks listed on the NYSE are non-U.S. firms. Third, the
existence of these strong international exchanges has made possible a global equity market
wherein stocks that have a global constituency can be traded around the world continuously,
as discussed in the following section. There is intense competition between the various ex-
changes, as discussed by Ewing and Ascarelli (2000) and Cherney and Beal (2000).

The Global 24-Hour Market The markets in New York, London, and Tokyo, because of their
relative size and importance, can be envisioned to represent the major segments of a world-
wide 24-hour stock market wherein investment firms “pass the book” around the world. This
means the major active market in securities moves around the globe as trading hours for these
three markets (and other exchanges) begin and end.

As an example, consider the individual trading hours for each of the three exchanges, trans-
lated into a 24-hour eastern standard time (EST) clock:

Local Time

(24-hour notations) 24-hour EST

New York Stock Exchange (NYSE) 0930–1600 0930–1600

Tokyo Stock Exchange (TSE) 0900–1100 2300–0100

1300–1500 0300–0500

London Stock Exchange (LSE) 0815–1615 0215–1015

Imagine trading starting in New York at 0930 and going until 1600 in the afternoon, being
picked up by Tokyo late in the evening and going until 0500 in the morning, and continuing
in London (with some overlap) until it begins in New York again (with some overlap) at 0930.
Given this scenario, the U.S. trader asks, “What happened in Tokyo and what is happening in
London?” The trader in Tokyo is concerned with what happened in New York, and subse-
quently the London traders are aware of what happened in New York and want to know
what is happening in Tokyo. The point is, the markets operate almost continuously and are
related in their response to economic events. Therefore, investors are not dealing with three
or more separate and distinct exchanges, but with one interrelated world market because of
the availability of sophisticated telecommunications. Paraphrasing a statement by O’Hara and
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Ye (2011), it is a single virtual market with multiple points of entry. Participants in this global
market are the stocks of companies that have global markets for their products like General
Electric, Coca Cola, Johnson & Johnson, McDonald’s, and similar international firms.

The NASDAQ Market5 This market system was historically known as the over-the-counter
(OTC) market, which included stocks not formally listed on the two major exchanges (NYSE
and AMEX). This description has changed since it was recognized that this is an equity market
similar to the major exchanges with several minor differences. The first difference is that it is a
dealer market, in contrast to a broker/dealer (specialists) market as is the NYSE. Second, trad-
ing by dealers on NASDAQ takes place via computer communication rather than on a trading
floor as in the other exchanges. Notably, as will be discussed, this is no longer a difference
since the NYSE has adopted electronic trading which is growing rapidly. What the NASDAQ
also has in common with the other exchanges is a set of requirements for a stock to be traded
on the NASDAQ National Market System (NMS). Also while NASDAQ dealers do not have to
pay for a seat (membership) on the exchange, they are required to be members of the National
Association of Security Dealers (NASD) and abide by its rules.

The NASDAQ market is the largest U.S. secondary market in terms of the number of issues
traded. As noted earlier, there are about 3,000 issues traded on the NYSE. In contrast, more
than 2,800 issues are actively traded on the NASDAQ NMS and almost 700 on the NASDAQ
Small-Cap Market (SCM). The NASDAQ market is also the most diverse secondary market
component in terms of quality because it has multiple minimum requirements. Stocks that
trade on the NASDAQ market (NMS and SCM) range from those of small, unprofitable com-
panies to large, extremely profitable firms such as Microsoft, Intel, and Apple.

In early 2011, an estimated 650 issues of NASDAQ were either foreign stocks or American
Depository Receipts (ADRs). About 300 of these issues trade on both NASDAQ and a foreign
exchange such as Toronto. NASDAQ has developed a link with the Singapore Stock Exchange
that allows 24-hour trading from NASDAQ in New York to Singapore to a NASDAQ/London
link and back to New York.

Although the NASDAQ market has the greatest number of issues, the NYSE has a larger
total value of trading. In 2010 the approximate value of average daily equity trading on the
NYSE was about $58 billion and on NASDAQ was about $35 billion.

Operation of the NASDAQ Market As noted, stocks can be traded on the NASDAQ market as
long as there are dealers willing to make a market by buying or selling for their own account.6

Listing Requirements for NASDAQ Quotes and trading volume for the NASDAQmarket are re-
ported in two lists: a NationalMarket System (NMS) list and a regularNASDAQ list. There are alter-
native standards for initial listing and continued listing on the NASDAQ NMS. A company must
meet all of the requirements under at least one of the three listing standards for initial listing and
then meet at least one continued listing standard to maintain its listing on the NMS. The standards
for theNMS listing are significant but not quite as onerous as for theNYSE. For stocks on this system,
reports include up-to-the-minute volume and last-sale information for the competing market
makers as well as end-of-the-day information on total volume and high, low, and closing prices.

A Sample Trade Assume you are considering the purchase of 100 shares of Intel. Although
Intel is large enough and profitable enough to be listed on the NYSE, the company has never
applied for listing because it enjoys a very active market on NASDAQ. (It is one of the volume
leaders, with daily volume typically above 25 million shares and often in excess of 50 million

5NASDAQ is an acronym for National Association of Securities Dealers Automated Quotations. The system is discussed in
detail in a later section. To be traded on the NMS, a firmmust have a certain size and trading activity and at least four market
makers. A specification of requirements for various components of the NASDAQ system is contained in Exhibit 4.7.
6Dealer and market maker are synonymous.

Chapter 4: Organization and Functioning of Securities Markets 107



shares.) When you contact your broker, she will consult the NASDAQ quotation machine to
determine the current dealer quotations for INTC, the trading symbol for Intel.7 The quote
machine will show that about 35 dealers are making a market in INTC. An example of differ-
ing quotations might be as follows:

Dealer Bid Ask

1 30.60 30.75

2 30.55 30.65

3 30.50 30.65

4 30.55 30.70

Assuming these are the best markets available from the total group, your broker would call
either Dealer 2 or Dealer 3 because they have the lowest offering prices. After verifying the
quote, your broker would give one of these dealers an order to buy 100 shares of INTC at
$30.65 a share. Because your firm was not a market maker in the stock, the firm would act
as a broker and charge you $3,065 plus a commission for the trade. If your firm had been a
market maker in INTC, with an asking price of $30.65 the firm would have sold the stock to
you at $30.65 net (without commission). If you had been interested in selling 100 shares of
Intel instead of buying, the broker would have contacted Dealer 1, who had the highest bid
($30.60).

Changing Dealer Inventory Let’s consider the price quotations by a NASDAQ dealer who
wants to change his inventory on a given stock. For example, assume Dealer 4, with a current
quote of 30.55 bid–30.70 ask, decides to increase his holdings of INTC. The NASDAQ quotes
indicate that the highest bid is currently 30.60. Increasing the bid to 30.60 would bring some
of the business currently going to dealer 1. Taking a more aggressive action, Dealer 4 might
raise the bid to 30.63 and buy all the stock offered, because he has the highest bid. In this ex-
ample, the dealer raises the bid price but does not change the ask price, which was above those
of Dealers 2 and 3. This dealer will buy stock but probably will not sell any. A dealer who had
excess stock would keep the bid below the market (lower than 30.60) and reduce the ask price
to 30.65 or less. Dealers constantly change their bid-and-ask prices, depending on their current
inventories or changes in the outlook based on new information for the stock.

Other NASDAQ Market Segments Now that we are familiar with the NASDAQ system
and its operation, we can easily describe the other segments of this market since the major
differences relate to the size and liquidity of the stocks involved.

• The NASDAQ Small-Cap Market (SCM) has initial listing requirements that consider the
same factors as the NMS but are generally about one-half to one-third of the values re-
quired for the NMS. As of early 2011, there were about 700 stocks listed in the NASDAQ
small-cap segment. As noted earlier, the NASDAQ NMS contained about 3,000 issues as of
early 2011. Therefore, the total NASDAQ market includes approximately 3,700 issues (3,000
NMS and about 700 issues on the SCM).

• The NASDAQ OTC Electronic Bulletin Board (OTCBB) reports “indications” for small
stocks sponsored by NASD dealers. Indications are approximate values—if an investor
wants to buy or sell the stock it would be necessary to contact a dealer in the stock for a
tradeable quote. As of early 2011, there were about 3,400 stocks included on the OTCBB.

• The National Quotation Bureau (NQB) Pink Sheets report order indications for the
smallest publicly traded stocks in the United States. Pre-1970, these pink sheets (actually

7Trading symbols are one-to four-letter codes used to designate stocks. Whenever a trade is reported on a stock
ticker, the trading symbol appears with the figures. Many symbols are obvious, such as GM (General Motors), F
(Ford Motors), GE (General Electric), GS (Goldman Sachs), HD (Home Depot), AMGN (Amgen), and DELL (Dell).
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printed on pink sheets of paper) were the primary daily source of OTC stock quotes. With
the creation of the NASDAQ electronic quotation system, the sheets were superseded.
Currently, the NQB publishes a weekly edition on paper and distributes a daily edition
electronically with quotes that need to be confirmed.

4.4.2 Regional Stock Exchanges
Regional exchanges typically have the same operating procedures as national exchanges in the
same countries, but their listing requirements are less stringent than for national exchanges.
Regional stock exchanges exist for two main reasons: First, they provide trading facilities for
local companies not large enough to qualify for listing on a national exchange.

Second, regional exchanges can list firms that also list on one of the national exchanges to
give local brokers access to these securities. As an example, Walmart and General Motors are
listed on both the NYSE and several regional exchanges. This dual listing allows a firm that is
not a member of the NYSE to buy and sell shares of the dual-listed stock without going
through the NYSE. In addition, regional exchanges can trade some stocks on the NASDAQ
market under unlisted trading privileges (UTP) granted by the SEC. The majority of trading
on regional exchanges is due to dual-listed and UTP stocks.

The regional exchanges in the United States as of 2010 are shown in Exhibit 4.3. The Chi-
cago, Philadelphia, and Boston exchanges accounted for about 90 percent of the volume on all
U.S. regional exchanges. A discussion at the end of the chapter will consider regional exchange
mergers.

4.4.3 The Third Market
Historically, the third category was the third market. The term third market involves dealers
and brokers who trade shares that are listed on an exchange away from the exchange. Al-
though most transactions in listed stocks have historically taken place on an exchange, this
has been changing, as will be discussed in the following section. The point is, an investment
firm that is not a member of one of the major exchanges can make a market in a listed stock
away from the exchange. Most third market trading is in well-known stocks such as General
Electric, Coca-Cola, and Johnson & Johnson. As will be discussed, the success or failure of
the third market depends on whether the alternative market in these stocks is as good as the
exchange market and whether the relative cost of the transaction compares favorably with the
cost on the exchange. This market was critical during the relatively few periods when trading
is not available on the NYSE either because trading is suspended or the exchange is closed.
This market has also grown because of the quality and cost factors mentioned. Third market
dealers typically displayed their quotes on the NASDAQ InterMarket system. For articles that
discuss the impact of third market trading and the practice of purchasing order flow, see Bat-
talio (1997); Battalio, Greene, and Jennings (1997); and Easley, Kiefer, and O’Hara (1996).

4.4.4 The Significant Transition of the U.S. Equity Markets8

The prior discussion of the U.S. equity market is correct and relevant but it does not reflect
the rapid and very dramatic changes that have transpired over the past 17 years to financial
institutions that have existed for almost 220 years (recall that the Buttonwood Agreement for
the NYSE was signed in 1792). Prior to the significant transition that started in 1994, there
were some initial changes introduced by the SEC to bring about a national competitive securi-
ties market. The SEC mandated a consolidated tape in the mid-1970s that reported centralized
transactions from the national and regional exchanges and NASDAQ. This was followed by
consolidated quotations and then the introduction of the Intermarket Trading System (ITS)

8This section benefitted from the very informative essay by Daniel Mathisson entitled “Man versus Machine: The
Regulatory Changes that Led to the Modern Market,” in Knight Capital Group. (2010).
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that linked the national and regional exchanges and the CBOE. The ITS “allowed” trades to go
to the best quotes, but unfortunately it was not required or automatic. The transition story is
best described by the time line of events and legislation that started in 1994.

The Initial Setting The equity markets in the early 1990s were best described as relatively
busy, but also controlled, with the NYSE and its members dominating the listed stock market
and being very prosperous—a “seat” (membership) on the NYSE consistently sold for over $2
million in the early 2000s and had a peak price of $3.25 million in 2005. The NYSE had virtu-
ally only one competitor—the NASDAQ market that was concentrated in the over-the-counter
(OTC) market that was basically an electronic dealer market.

The Transition Begins The U.S. equity market began to change in 1994 with the publication
of a study by Christie and Schultz (1994) that documented the strong tendency for market
quotes to be concentrated in quarters (0, 14;

1
2;

3
4) even though price quotes could be in eighths

(18;
3
8;

5
8;

7
8). It was documented by Christie and Schultz that the dealers apparently were colluding

to maintain wide bid-ask spreads to ensure high profits. The reaction by the Justice Depart-
ment and the SEC to these empirical findings was fairly fast and dramatic.

In 1996 there were convictions for “anticompetitive behavior,” and in early 1997 new order-
handling rules were specified that designated computerized trading platforms such as Instinet
as electronic communications networks (ECNs) and required that ECNs make their quotes
available to the public markets. As a result, previously private quotes were made available to
the total market including several small electronic trading markets that were just beginning.
This legislation allowed these ECNs to compete with the major exchanges and gain significant
market share. It also encouraged the creation of additional ECNs. As a result, significant com-
petition developed among the ECNs on the basis of speed, price, and reliability. This prolifer-
ation of ECNs led to a battle for trading volume wherein ECNs began paying for order flow
that involved rebates of commissions for limit orders. These rebate fees were revenue for tra-
ders and led to a significant increase in trading volume.

The Move to Decimal Pricing The next big change followed shortly in June 1997 when
the first change in pricing increments occurred. Specifically, prices went from being quoted
in one-eighths (that had been used since the 1800s) to one-sixteenths. While this change
clearly was significant and caused a decline in spreads, there were still potential problems
with a spread of six cents that led to civil violations by traders and even specialists on the
NYSE.9

In 2000 the SEC eliminated this problem by ordering the markets to go to decimal pricing
(pennies) by April 2001. In response to this mandate, all the markets went to one cent incre-
ments in early 2001. The immediate impact was significantly smaller spreads—from six cents
to possibly a penny—which caused many NASDAQ traders to leave the business. In response
to the decimalization, the NYSE created a new trading order entitled “Direct+” that allowed
member firms to electronically trade up to 1,099 shares every 30 seconds without allowing an
order to get in front of the order submitted. This innovation, combined with the DOT system
that was an electronic order routing system that allowed market and limit orders to go directly
to the NYSE trading posts, transformed how large orders were executed. Specifically, rather
than “block trades” of 10,000 shares or more, this combination of DIRECT+ and DOT made
it possible to do large trades by the use of multiple small orders that could be executed without
the information impounded in large trades. Almost immediately (mid-2001) firms developed
computer programs (algorithms) to divide the large orders into small orders—these programs
were really the initiation of algorithmic trading. A follow-on to the creation of numerous

9A detailed discussion of this is contained in the Mathisson essay in Knight Capital Group, (2010), pp. 58–60.
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small orders along with the availability of many competing ECNs were “smart order routing”
algorithms that selected where to send orders to minimize transaction costs and impact. An
obvious result of these changes is that the average size of trades declined dramatically from
about 800 shares per trade in 2002 to about 200 shares in 2010, while the number of transac-
tions exploded from 545 million in 2002 to more than 2 trillion in 2008. It is not a surprise
that block trades (of 10,000 or more shares) that had accounted for almost 52 percent of the
NYSE volume in 2000 declined to barely 10 percent in 2008.

The effects of the order handling rules that affected the ECMs and the decimalization that
affected trading practices can be summarized as:

• Numerous small orders
• Very tight spreads
• Significant impacts from trading algorithms
• Trend toward electronic trading

The National Market System (NMS) The trend toward electronic trading accelerated in
2005 when the SEC passed Regulation NMS (National Market System) that was to be imple-
mented by August 2007. This mandated the electronic linkage of the various exchanges into
one electronic market. Further, this required all markets to immediately respond to electronic
orders or be branded a “slow market.” To meet this requirement, the NYSE created a “hybrid”
market that was electronic, but also included a manual component if needed. Shortly after this
hybrid market was initiated in February, 2007, it became clear that the manual component was
not needed. By the spring of 2007, the brokerage firms with people on the floor of the NYSE
began laying off personnel while specialist firms consolidated and reduced employees on the
floor.10

Longer term, the ECNs continued to spend on technology to enhance speed and reduce the
cost of trading. In addition, there were numerous consolidations among the ECNs and the ac-
quisition of ECNs by both the NYSE and NASDAQ.

Algorithmic Trading (AT) Extended As noted, algorithmic trading was initially used to
separate large orders into small components for Direct+ and DOT, and was subsequently
used for smart routing of these numerous small orders to alternative ECNs. Following these
successful efforts, some hedge funds and other money managers recognized that it was also
possible to create algorithms to rapidly trade stocks based on either specified trading rules
that responded to technical market signals or prompt trades that reacted to economic and fun-
damental information. The point is, while investors or traders knew that the market responded
to some events (e.g., mergers) or announcements (earning reports), it was a matter of how fast
one could respond to these signals and implement the appropriate trade. The answer was to
create an algorithm that would recognize the news event and immediately respond with an or-
der in microseconds. The result was high-frequency trading (HFT) that involved thousands
of orders daily and contributed to the explosion in volume noted earlier.

This combination of AT and HFT has been both praised and condemned. The positive view
is that this increased volume provides liquidity for the market, smaller bid-ask spreads, and
substantially lower transaction costs for everybody including retail investors. A study by Hen-
derschott, Jones, and Menkveld (2011) documents the increased liquidity and information
available—especially for large stocks.

The negative side of AT/HFT is concerned with the potential for major trading problems if
there is ever an algorithmic glitch or a “fat finger” event when an operator hits the wrong key

10An article by Chapman (2007) contains a thorough discussion of the changes during this period and the effects on
the staff of the NYSE and the members of the Exchange. Articles by Dowell (2007), Luccetti (2007), and Bergstrom
(2007) contain additional details.
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and initiates a major blowout or crash. An example of such an event occurred on May 6, 2010,
when the market experienced a “Flash Crash.” Specifically on the afternoon of May 6th when
the major stock and futures indexes were already down over 4% for the day, prices suddenly
declined a further 5–6% in a matter of minutes and, in turn this was followed by a very rapid
recovery. The fact is, in a matter of minutes an algorithmic order by an investment firm in
Kansas City caused numerous high frequency traders to automatically withdraw from the mar-
ket. In turn, this reduced the market’s overall liquidity and caused numerous significant price
declines—many of which were subsequently reversed. For a detailed discussion of what tran-
spired, see both the preliminary and final reports prepared by the staffs of the Commodity
Futures Trading Commission (CFTC) and the Security and Exchange Commission (SEC).
Specifically, CFTC and SEC (May 18, 2010 and September 30, 2010).

The Current Status Given the numerous developments discussed, it is useful to summarize
what has changed, what has not changed, and what is likely to change in the future. Because
the discussion has concentrated on the changes that have occurred, they are the most obvious.
The fact is, we now have a market that is generally more efficient because trading is easier, it is
much faster, and is substantially cheaper than it was previously (e.g., 10 years ago). In the pro-
cess, the NYSE has lost a lot of market power, the NASDAQ has grown in significance, and we
have witnessed the creation of numerous ECNs that have reshaped our markets toward elec-
tronic trading.

What has not changed are the basic orders used to implement trading that will be described
in the following section. What has started to change and will likely continue to change going
forward is the basic makeup of the Exchanges, ECNs and ATSs—that is, there have been nu-
merous mergers over the past decade and several more are in negotiations at this time. It is
clear that more will transpire for reasons discussed in the final section of the chapter.

4.5 ALTERNATIVE TYPES OF ORDERS AVAILABLE
It is important to understand the different types of orders available to investors irrespective of
how the market is organized.

4.5.1 Market Orders
The most frequent type of order is a market order, an order to buy or sell a stock at the best
current price. An investor who enters a market sell order indicates a willingness to sell imme-
diately at the highest bid available at the time the order reaches an exchange, a NASDAQ
dealer, or an ECN. A market buy order indicates the investor is willing to pay the lowest offer-
ing price available at the time on the exchange, the NASDAQ, or an ECN. Market orders pro-
vide immediate liquidity for an investor willing to accept the prevailing market price.

Assume you are interested in General Electric (GE) and you call your broker to find out the
current “market” on the stock. The quotation machine indicates that the prevailing best market
is 30 bid–30.05 ask. This means that the highest current bid on the books of the specialist or an
ECN is 30; that is, $30 is the most that anyone has offered to pay for GE. The lowest offer is
30.05; that is, this is the lowest price anyone is willing to accept to sell the stock. If you placed
a market buy order for 100 shares, you would buy 100 shares at $30.05 a share (the lowest ask
price) for a total cost of $3,005 plus commission. If you submitted a market sell order for 100
shares, you would sell the shares at $30 each and receive $3,000 less commission.

4.5.2 Limit Orders
The individual placing a limit order specifies the buy or sell price. You might submit a limit-
order bid to purchase 100 shares of Coca-Cola (KO) stock at $60 a share when the current market
is 65 bid–65.10 ask, with the expectation that the stock will decline to $60 in the near future.
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You must also indicate how long the limit order will be outstanding. Alternative time spe-
cifications are basically boundless. A limit order can be instantaneous (“fill or kill,” meaning
fill the order instantly or cancel it). In the world of algorithmic trading, this is a popular time
specification for high-frequency traders. It can also be good for part of a day, a full day, several
days, a week, or a month. It can also be open ended, or good until canceled (GTC).

Rather than wait for a given price on a stock, because KO is listed on the NYSE your bro-
ker will give the limit order to the specialist, who will put it in a limit-order book and act as
the broker’s representative. When and if the market price for KO reaches the limit-order price,
the specialist will execute the order and inform your broker. The specialist receives a small
part of the commission for rendering this service.

4.5.3 Special Orders
In addition to these general orders, there are several special types of orders. A stop loss order is
a conditional market order whereby the investor directs the sale of a stock if it drops to a
given price. Assume you buy a stock at $50 and expect it to go up. If you are wrong, you
want to limit your losses. To protect yourself, you could put in a stop loss order at $45. In
this case, if the stock dropped to $45, your stop loss order would become a market sell order,
and the stock would be sold at the prevailing market price. The stop loss order does not guar-
antee that you will get the $45; you can get a little bit more or a little bit less. Because of the
possibility of market disruption caused by a large number of stop loss orders, exchanges have,
on occasion, canceled all such orders on certain stocks and not allowed brokers to accept fur-
ther stop loss orders on those issues.

A related stop loss tactic for an investor who has entered into a short sale is a stop buy or-
der. Such an investor who wants to minimize his or her loss if the stock begins to increase in
value would enter this conditional buy order at a price above the short-sale price. Assume you
sold a stock short at $50, expecting it to decline to $40. To protect yourself from an increase,
you could put in a stop buy order to purchase the stock using a market buy order if it reached
a price of $55. This conditional buy order would hopefully limit any loss on the short sale to
approximately $5 a share.

4.5.4 Margin Transactions
When investors buy stock, they can pay for the stock with cash or borrow part of the cost,
leveraging the transaction. Leverage is accomplished by buying on margin, which means the
investor pays for the stock with some cash and borrows the rest through the broker, putting
up the stock for collateral.

The dollar amount of margin credit extended by NYSE members has generally increased
over time, but it is a fairly cyclical series that increases during rising markets and declines dur-
ing falling markets. The interest rate charged on these loans by the investment firms is typi-
cally 1.50 percent above the rate charged by the bank making the loan. The bank rate,
referred to as the call money rate, is generally about 1 percent below the prime rate. For exam-
ple, in May 2011 the prime rate was 3.25 percent, and the call money rate was 2.00 percent.

Federal Reserve Board Regulations T and U determine the maximum proportion of any
transaction that can be borrowed. This margin requirement (the proportion of total transaction
value that must be paid in cash) has varied over time from 40 percent (allowing loans of 60
percent of the value) to 100 percent (allowing no borrowing). As of May 2011, the initial mar-
gin requirement specified by the Federal Reserve was 50 percent, although individual invest-
ment firms can require higher percents.

After the initial purchase, changes in the market price of the stock will cause changes in the
investor’s equity, which is equal to the market value of the collateral stock minus the amount
borrowed. Obviously, if the stock price increases, the investor’s equity as a proportion of the
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total market value of the stock increases; that is, the investor’s margin will exceed the initial
margin requirement.

Assume you acquired 200 shares of a $50 stock for a total cost of $10,000. A 50 percent
initial margin requirement allowed you to borrow $5,000, making your initial equity $5,000.
If the stock price increases by 20 percent to $60 a share, the total market value of your posi-
tion is $12,000, and your equity is now $7,000 ($12,000 − $5,000), or 58 percent ($7,000/
$12,000). In contrast, if the stock price declines by 20 percent to $40 a share, the total market
value would be $8,000, and your investor’s equity would be $3,000 ($8,000 − $5,000), or 37.5
percent ($3,000/$8,000).

This example demonstrates that buying on margin provides all the advantages and the dis-
advantages of leverage. Lower margin requirements allow you to borrow more, increasing the
percentage of gain or loss on your investment when the stock price increases or decreases. The
leverage factor equals 1/percent margin. Thus, as in the example, if the margin is 50 percent,
the leverage factor is 2, that is, 1/0.50. Therefore, when the rate of return on the stock is plus
or minus 10 percent, the return on your equity is plus or minus 20 percent. If the margin re-
quirement declines to 33 percent, you can borrow more (67 percent), and the leverage factor is
3(1/0.33). As discussed by Ip (2000), when you acquire stock or other investments on margin,
you are increasing the financial risk of the investment beyond the risk inherent in the security
itself. Therefore, you should increase your required rate of return accordingly.

The following example shows how borrowing by using margin affects the distribution of
your returns before commissions and interest on the loan. If the stock increased by 20 percent,
your return on the investment would be as follows:

1. The market value of the stock is $12,000, which leaves you with $7,000 after you pay off
the loan.

2. The return on your $5,000 investment is

7,000
5,000

− 1= 1:40− 1

= 0:40= 40%

In contrast, if the stock declined by 20 percent to $40 a share, your return would be as
follows:

1. The market value of the stock is $8,000, which leaves you with $3,000 after you pay off the
loan.

2. The negative return on your $5,000 investment is

3,000
5,000

− 1= 1:60− 1

= − 0:40= − 40%

Notably, this symmetrical increase in gains and losses is only true prior to commissions and
interest. For example, if we assume a 4 percent interest on the borrowed funds (which would
be $5,000 × 0.04 = $200) and a $100 commission on the transaction, the results would indicate
a lower positive return and a larger negative return as follows:

20% increase :
$12,000− $5,000− $200− $100

5,000
− 1=

6,700
5,000

− 1= 0:34= 34%

20%decline :
$8,000− $5,000− $200− $100

5,000
− 1=

2,700
5,000

− 1= − 0:54= − 54%
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In addition to the initial margin requirement, another important concept is the
maintenance margin, which is the required proportion of your equity to the total value of
the stock after the initial transaction; the maintenance margin protects the broker if the stock
price declines. At present, the minimum maintenance margin specified by the Federal Reserve
is 25 percent, but, again, individual brokerage firms can dictate higher margins for their custo-
mers. If the stock price declines to the point where your investor’s equity drops below 25 per-
cent of the total value of the position, the account is considered undermargined, and you will
receive a margin call to provide more equity. If you do not respond with the required funds in
time, the stock will be sold to pay off the loan. The time allowed to meet a margin call varies
between investment firms and is affected by market conditions. Under volatile conditions, the
time allowed to respond to a margin call can be shortened drastically (e.g., one day).

Given amaintenancemargin of 25 percent, when you buy onmargin youmust consider how far
the stock price can fall before you receive a margin call. The computation for our example is as
follows: If the price of the stock is P and you own 200 shares, the value of your position is 200P
and the equity in your account is (200P − $5,000). The percentage margin is (200P − 5,000)/200P.
To determine the price, P, that is equal to 25 percent (0.25), we use the following equation:

200P − 5,000
200P

= 0:25

200P − $5,000= 50P

150P = $5,000

P = $33:33

Therefore, when the stock is at $33.33, the equity value is exactly 25 percent; so if the stock
declines from $50 to below $33.33, you will receive a margin call.

To continue the previous example, if the stock declines to $30 a share, its total market value
would be $6,000 and your equity would be $1,000, which is only about 17 percent of the total
value ($1,000/$6,000). You would receive a margin call for approximately $667, which would
give you equity of $1,667, or 25 percent of the total value of the account ($1,667/$6,667). If the
stock declines further, you would receive additional margin calls.

4.5.5 Short Sales
Most investors purchase stock (“go long”) expecting to derive their return from an increase in
value. If you believe that a stock is overpriced, however, and want to take advantage of an ex-
pected decline in the price, you can sell the stock short. A short sale is the sale of stock that
you do not own with the intent of purchasing it back later at a lower price. Specifically, you
would borrow the stock from another investor through your broker and sell it in the market.
Subsequently you would replace it by buying at a price lower (you hope) than the price at
which you sold it (this is referred to as covering your short position). Although a short sale
has no time limit, the lender of the shares can decide to sell the shares, in which case your
broker must find another investor willing to lend the shares. For discussions of both good
and bad experiences with short-selling, see Power (1993), Loomis (1996), Weiss (1996), Beard
(2001), and McKay (2005).

Two technical points affect short sales.11 The first technical point concerns dividends. The
short seller must pay any dividends due to the investor who lent the stock. The purchaser of
the short-sale stock that you borrowed receives the dividend from the corporation, so the short
seller must pay a similar dividend to the person who lent the stock.

11Prior to June 2007 there was a rule that short sales of individual stocks could only be made on “upticks,” meaning
the price of the short sale had to be higher than the last trade price. As discussed in Jakab (2007), this rule was elimi-
nated in 2007 by the SEC.
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Secondly, short sellers must post the same margin as an investor who had acquired stock.
This margin can be in cash or any unrestricted securities owned by the short seller.

To illustrate this technique and demonstrate these technical points, consider the following
example using Cara Corporation stock that is currently selling for $80 a share. You believe
that the stock is overpriced and decide to sell 1,000 shares short at $80. Your broker borrows
the Cara Corporation stock on your behalf, sells it at $80, and deposits the $80,000 (less com-
missions that we will ignore in this example) in your account. Although the $80,000 is in your
account, you cannot withdraw it. In addition, you must post 50 percent margin ($40,000) as
collateral. Your percent margin equals:

Percent Margin=
Value of Your Equity
Value of Stock Owed

The value of your equity equals: the cash from the sale of stock ($80,000), plus the required
margin deposited ($40,000), minus the value of the stock owed (1,000P). Therefore, the per-
cent margin at the initiation is

Percent Margin=
$80,000+ $40,000− $80,000

$80,000

=
$40,000
$80,000

= 0:50

Similar to the discussion under margin transactions, it is necessary to continue to compare
the percent margin over time to the maintenance margin (assumed to be 25 percent). Notably,
in the case of a short sale, a price decline is a positive event related to the percent margin. For
example, if we assume that the price of Cara Corporation stock declines to $70, the percent
margin would increase as follows:

Your Equity
Value of Stock Owed

=
$80,000+ $40,000− $70,000

$70,000

=
$50,000
$70,000

= 0:71

Alternatively, if the stock price increases to $90 a share, the percent margin would experi-
ence a decline as follows:

Your Equity
Value of Stock Owed

=
$80,000+ $40,000− $90,000

$90,000

=
$30,000
$90,000

= 0:33

As before, it is important to determine the stock price that would trigger a margin call,
which is computed as follows:

Your Equity
Value of Stock Owed

=
$120,000− 1,000P

1,000P
= 0:25

= $120,000− 1,000P = 250P

= 1,250P = 120,000

P = $96

Therefore, if the stock price moves against your short sale and increases above $96, you will
receive a margin call. Given this unlimited upside potential (which is a negative event for the
short seller), it is easy to understand why many short-sellers consistently enter stop-gain
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orders along with selling a stock short to limit this loss and possibly avoid a margin call—that
is, they would put in a stop-gain order at some price below 96.

4.5.6 Exchange Market-Makers
Earlier we discussed exchange “brokers” who bring buyers and sellers together to transact but
never own the asset involved (real estate brokers are a popular example). We also discussed
“dealers” who expedite transactions by buying and selling for their own account and make a
living based on the bid-ask spread (the difference between what they paid for the asset [their
bid price] and what they sell it for [the asking price]). As we will discuss subsequently, the
NASDAQ market is composed of competing dealers who trade the stocks on that system. In
contrast, the major market-makers on the U.S. listed exchanges (NYSE and AMEX) are re-
ferred to as “specialists” or “designated market makers (DMM).”

The specialist (DMM) is a member of the exchange who applies to the exchange to be as-
signed stocks to handle (generally 10–15). These DMMs have two major functions. First, they
serve as brokers to match buy and sell orders and to handle special limit orders placed with other
brokers—they transact when the market price reaches the limit price. The second major func-
tion is to act as a dealer to maintain a fair and orderly market by providing liquidity when the
natural flow of orders is not adequate. As noted, as a dealer he or she must buy or sell for his or
her own account when public supply or demand is not enough for a continuous liquid market.

4.5.7 New Trading Systems
As daily trading volume has gone from about 5 million shares to over 2 billion shares on both
the NYSE and NASDAQ, it has become necessary to introduce new technology into the trad-
ing process. Following are some technological innovations that assist in the trading process.

On the NYSE:

• Super Dot. Super Dot is an electronic order-routing system through which member firms
transmit market and limit orders in NYSE-listed securities directly to the posts where se-
curities are traded or to the member firm’s booth. After the order has been executed, a
report of execution is returned directly to the member firm office over the same electronic
circuit, and the execution is submitted directly to the comparison systems. Member firms
can enter market orders up to 2,099 shares and limit orders in round or odd lots up to
30,099 shares. An estimated 85 percent of all market orders enter the NYSE through the
Super Dot system.

• The Display Book. The Display Book is an electronic workstation that keeps track of all limit
orders and incoming market orders. This includes incoming Super Dot limit orders.

• Opening Automated Report Service (OARS). OARS, the opening feature of the Super Dot
system, accepts member firms’ preopening market orders up to 30,099 shares. OARS auto-
matically and continuously pairs buy and sell orders and presents the imbalance to the spe-
cialist prior to the opening of a stock. This system helps the specialist determine the opening
price and the potential need for a preopening call market, as discussed earlier.

• Market-Order Processing. Super Dot’s postopening market-order system is designed to
accept member firms’ postopening market orders up to 30,099 shares. The system pro-
vides rapid execution and reporting of market orders. During 2010, 94.5 percent of market
orders were executed and reported in less than 20 seconds.

• Limit-Order Processing. The limit-order processing system electronically files orders to
be executed when and if a specific price is reached. The system accepts limit orders up
to 99,999 shares and electronically updates the Specialists’ Display Book. Good-until-
canceled orders that are not executed on the day of submission are automatically stored
until executed or canceled.
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On the NASDAQ:

• Small-Order Execution System (SOES). Market makers receiving SOES orders must
honor their bids for automatic executions up to 1,000 shares. SOES was introduced in
1984 and became compulsory following the October 1987 crash.

• SelectNet. SelectNet is an order-routing and execution service for institutional investors that
allows brokers and dealers to communicate through NASDAQ terminals instead of the
phone. Once two parties agree to a trade on SelectNet, the execution is automatic.

4.5.8 Exchange Merger Mania
While the basic purpose of security markets has not changed, and the alternative orders em-
ployed by investors and traders have been quite constant, a relatively recent phenomenon has
been numerous mergers among exchanges both within countries and between countries.
Equally important, it is envisioned that this phenomenon will continue into the future.

Why Merger Mania? There are two major reasons why exchange merger mania started and
will continue. The first reason is caused by the trend suggested in Chapter 2—the trend toward
portfolios that are diversified both between countries (globally) and among asset classes. Given
this dual diversification, exchanges want to be able to service individual investors, but mainly
institutional investors as they buy and sell different assets (e.g., stocks, bonds, and derivatives)
in global markets. (The point is, the exchanges want to provide global one-stop investing).

The second reason is the economics of high-technology trading. Earlier we discussed the
trend toward electronic (computerized) trading venues that employ very sophisticated compu-
ters and highly trained personnel to develop the advanced algorithms that provide fast, effi-
cient trading. Two facts dominate: (1) this equipment and the personnel to operate it is very
expensive, and (2) there are significant economies of scale in the operation of these systems.
This combination of high cost and required scale leads to the need for mergers within a coun-
try and across countries and asset classes so the exchange can afford the equipment and the
staff as well as attain the scale required to have a profitable operation.

Some Past Mergers Following the creation of a number of ECNs in the 1990s, there were
mergers of these entities into something like Archipelago (a registered stock exchange), which
then acquired PCX Holdings, an electronic trader of options. In early 2006 the NYSE acquired
Archipelago Holdings Co., a public company, and became a publicly traded entity, the NYSE
Group, Inc. This was followed by a major merger in 2007 with Euronext NV, which itself was
the product of several earlier mergers of Lisbon and Oporto, Amsterdam, Brussels, and the
Paris stock exchanges and Liffe, a derivatives exchange.

During this time, NASDAQ acquired the Instinet Group, an ECN, and became a public
company that acquired the Philadelphia Stock Exchange and OMX, an ECN.

In the derivatives area, the Chicago Mercantile Exchange (CME) Holding went public in
2006, and subsequently the Chicago Board of Trade (CBT) also went public. In late 2007 these
two exchanges merged to create the largest derivatives exchange, and were subsequently joined
by the New York Mercantile Exchange in 2008.

Another active participant has been the London Stock Exchange that rejected several offers
to be acquired and, in turn, acquired the Borsa Italiana in 2007. Subsequently it attempted a
merger with the Toronto Exchange (TMX Group) but this was abandoned in June, 2011.

The Present and Future It seems clear that the future financial market landscape will be
made up of a relatively few large holding companies that own global exchanges for stocks,
bonds, and derivatives. A major step toward such an entity was announced in February 2011
when the German Stock Exchange (Deutsche Borse) and the NYSE announced a potential
merger that would create a dominant U.S.-European stock and derivatives group.12 Shortly

12For details and discussion of the proposal, see Browning, Bunge and Lucchetti (February 10, 2011).
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after this announcement, the NASDAQ and the Intercontinental Exchange (ICE) came out
with a competing bid for the NYSE that was rejected by the NYSE. The NASDAQ and ICE
came up with a sweetened bid but the proposal was rejected by regulators due to competitive
concerns in June 2011. As of July 2011 the stockholders of both the NYSE and the Deutsche
Borse had approved the merger which only left regulatory approval to be complete.

Another potential merger involved with a cross-border combination is between the Singapore
Stock Exchange (SGX) and the Australian Stock Exchange (ASX). As one might expect, the major
hurdle is from the regulators in both countries. For details, see Tharlow, Tudor, and Venkat (2010).

Because the two driving reasons for the merger mania are still true, we would envision con-
tinuing mergers within the major developed markets, but also in smaller, less developed sectors
such as the Far East—for example, Singapore, China, India, Thailand, and Indonesia. Beyond
mergers within these countries, someone will want to dominate regions such as Europe or Asia
through mergers. Further, given the large list of ATSs in Exhibit 4.3 (20), it is almost certain
there will be several mergers among these firms.

SUMMARY
• The securities market is divided into primary and

secondary markets. While primary markets are im-
portant sources of new capital for the issuers of
securities, the secondary markets provide the li-
quidity that is critical to the primary markets.

• The composition of the secondary bond market
has experienced small changes over the past 20
years. In sharp contrast, the secondary equity mar-
ket has experienced significant change and is con-
tinuing to evolve due to new technology and
consolidation. In addition to several primary list-
ing exchanges and several NASDAQ components,
the secondary market includes several regional ex-
changes, a viable third market, and most recently,
the creation, growth, and consolidation of numer-
ous ECNs and ATSs that provide automatic elec-
tronic transactions for stocks on both exchanges
and dealer markets.

• The components of a good exchange market in-
clude several types of membership as well as vari-
ous types of orders. In addition, market makers
play a critical role in maintaining the liquidity of
the market.

• It appears that changes, especially those due to
these technological innovations, have only just be-
gun. Therefore, it is important for investors who
will be involved in this market to understand how
this market has evolved, what its current structure
is, and how it can develop in the future. As an
investor, you will need to understand how to ana-
lyze securities to find the best securities for your
portfolio, but also you need to know the best way
to buy/sell the security, that is, how and where to
complete the transaction. Our discussion in this
chapter should provide the background you need
to make that trading decision.
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QUESTIONS
1. Define market and briefly discuss the characteristics of a good market.
2. You own 100 shares of General Electric stock and you want to sell it because you need

the money to make a down payment on a car. Assume there is absolutely no secondary
market system in common stocks. How would you go about selling the stock? Discuss
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what you would have to do to find a buyer, how long it might take, and the price you
might receive.

3. Define liquidity and discuss the factors that contribute to it. Give examples of a liquid asset
and an illiquid asset, and discuss why they are considered liquid and illiquid.

4. Define a primary and secondary market for securities and discuss how they differ. Discuss
how the primary market is dependent on the secondary market.

5. Give an example of an initial public offering (IPO) in the primary market. Give an example
of a seasoned equity issue in the primary market. Discuss which would involve greater risk
to the buyer.

6. Find a story about a recent primary offering in The Wall Street Journal. Based on the in-
formation in the story, indicate the characteristics of the security sold and the major un-
derwriters. How much new capital did the firm derive from the offering?

7. Briefly explain the difference between a competitive-bid underwriting and a negotiated
underwriting.

8. Which segment of the secondary stock market (listed exchanges or NASDAQ) is larger in
terms of the number of issues? Which is larger in terms of the value of the issues traded?

9. Define the third market. Give an example of a third-market stock.
10. Briefly define each of the following terms and give an example.

a. Market order
b. Limit order
c. Short sale
d. Stop loss order

11. Briefly discuss the two major functions for the NYSE specialist.

PROBLEMS
1. You have $40,000 to invest in Sophie Shoes, a stock selling for $80 a share. The initial

margin requirement is 60 percent. Ignoring taxes and commissions, show in detail the im-
pact on your rate of return if the stock rises to $100 a share and if it declines to $40 a share
assuming: (a) you pay cash for the stock, and (b) you buy it using maximum leverage.

2. Lauren has a margin account and deposits $50,000. Assume the prevailing margin require-
ment is 40 percent, commissions are ignored, and the Gentry Wine Corporation is selling
at $35 per share.
a. How many shares can Lauren purchase using the maximum allowable margin?
b. What is Lauren’s profit (loss) if the price of Gentry’s stock

i. rises to $45?
ii. falls to $25?

c. If the maintenance margin is 30 percent, to what price can Gentry Wine fall before
Lauren will receive a margin call?

3. Suppose you buy a round lot of Francesca Industries stock on 55 percent margin when the
stock is selling at $20 a share. The broker charges a 10 percent annual interest rate, and
commissions are 3 percent of the stock value on the purchase and sale. A year later you
receive a $0.50 per share dividend and sell the stock for $27 a share. What is your rate of
return on Francesca Industries?

4. You decide to sell short 100 shares of Charlotte Horse Farms when it is selling at its yearly
high of $56. Your broker tells you that your margin requirement is 45 percent and that the
commission on the purchase is $155. While you are short the stock, Charlotte pays a $2.50
per share dividend. At the end of one year, you buy 100 shares of Charlotte at $45 to close
out your position and are charged a commission of $145 and 8 percent interest on the
money borrowed. What is your rate of return on the investment?
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5. You own 200 shares of Shamrock Enterprises that you bought at $25 a share. The stock is
now selling for $45 a share.
a. You put in a stop loss order at $40. Discuss your reasoning for this action.
b. If the stock eventually declines in price to $30 a share, what would be your rate of re-

turn with and without the stop loss order?
6. Two years ago, you bought 300 shares of Kayleigh Milk Co. for $30 a share with a margin

of 60 percent. Currently, the Kayleigh stock is selling for $45 a share. Assuming no divi-
dends and ignoring commissions, compute (a) the annualized rate of return on this invest-
ment if you had paid cash, and (b) your rate of return with the margin purchase.

7. The stock of the Madison Travel Co. is selling for $28 a share. You put in a limit buy or-
der at $24 for one month. During the month the stock price declines to $20, then jumps
to $36. Ignoring commissions, what would have been your rate of return on this invest-
ment? What would be your rate of return if you had put in a market order? What if
your limit order was at $18?

Use the Thomson One—Business School Edition Online Database to answer the following
questions.

1. On which stock markets are the following firms traded: Abbott Labs, Apple Computer,
ExxonMobil, Intel, Johnson & Johnson, Microsoft?

2. Suppose you purchased Microsoft stock on January 15, 2011, and sold it two months later
on March 15, 2011. What would your percentage price return be? What would the per-
centage return be if you had used 75 percent margin? 50 percent margin?

3. Redo exercise 2 but this time assume you purchased Microsoft on March 15, 2011,
and sold it two months later on May 15, 2011. What would the annualized returns be if you
bought the stock with cash? If you used 75 percent margin? 50 percent margin?

Chapter 4: Organization and Functioning of Securities Markets 121



This page intentionally left blank 



CHA P T E R 5
Security-Market Indexes

After you read this chapter, you should be able to answer the following questions:

• What are some major uses of security-market indexes?
• What major characteristics cause alternative indexes to differ?
• What are the major stock-market indexes in the United States and globally, and what are their characteristics?
• Why are bond indexes more difficult to create and maintain than stock indexes?
• What are the major bond-market indexes for the United States and the world?
• What are some of the composite stock-bond market indexes?
• Where can you get historical and current data for all these indexes?
• What is the relationship among many of these indexes during short run periods (monthly)?

A fair statement regarding security-market indexes—especially those outside the
United States—is that everybody talks about them but few people understand them.
Even those investors familiar with widely publicized stock-market series, such as the
Dow Jones Industrial Average (DJIA), usually know little about indexes for the U.S.
bond market or for non-U.S. stock markets such as Tokyo or London.

Although portfolios are obviously composed of many different individual stocks,
investors typically ask, “What happened to the market today?” The reason for this
question is that if an investor owns more than a few stocks or bonds, it is cumber-
some to follow each stock or bond individually to determine the composite perfor-
mance of the portfolio. Also, there is an intuitive notion that most individual stocks
or bonds move with the aggregate market. Therefore, if the overall market rose, an
individual’s portfolio probably also increased in value. To supply investors with a
composite report on market performance, some financial publications or investment
firms have created and maintain stock-market and bond-market indexes.

In the initial section of this chapter, we discuss several ways that investors use
security-market indexes. An awareness of these significant functions should provide
an incentive for becoming familiar with these indexes and indicates why we present
a full chapter on this topic. In the second section, we consider what characteristics
cause various indexes to differ. Investors need to understand these differences and
why one index is preferable for a given task because of its characteristics. In the third
section, we present the most well-known U.S. and global stock-market indexes, sepa-
rated into groups based on the weighting scheme used. In section four, we consider
bond-market indexes that are becoming a more important topic because the bond
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market continues to grow in size and importance for individuals and institutions.1

Again, we consider international bond indexes following the domestic indexes. In the
fifth section, we consider composite stock market-bond market series. In our final sec-
tion, we examine how alternative indexes relate to each other over monthly intervals.
This comparison demonstrates the important factors that cause high or low correla-
tion among series. With this background, you should be able to make an intelligent
choice of the market index that is best for you based on how you want to use it.

5.1 USES OF SECURITY-MARKET INDEXES
Security-market indexes have at least five significant uses. A primary application is to use the
index values to compute total returns and risk measures for an aggregate market or some com-
ponent of a market over a specified time period. In turn, many investors use the computed
return-risk results as a benchmark to judge the performance of individual portfolios. A basic
assumption when evaluating portfolio performance is that any investor should be able to expe-
rience a risk-adjusted rate of return comparable to the market by randomly selecting a large
number of stocks or bonds from the total market; hence, a superior portfolio manager should
consistently do better than the market. Therefore, an aggregate stock or bond-market index can
be used as a benchmark to judge the performance of professional money managers.

An obvious use of indexes is to develop an index portfolio. As we have discussed, it is diffi-
cult for most money managers to consistently outperform specified market indexes on a risk-
adjusted basis over time.2 If this is true, an obvious alternative is to invest in a portfolio that
will emulate this market portfolio. This notion led to the creation of index funds and exchange-
traded funds (ETFs), whose purpose is to track the performance of the specified market series
(index) over time. The original index funds were common-stock funds as discussed in Malkiel
(2007), Chapter 14, and Mossavar-Rahmani (2005). The development of comprehensive, well-
specified bond-market indexes and the inability of most bond-portfolio managers to outper-
form these indexes have led to a similar phenomenon in the fixed-income area (bond-index
funds), as noted by Hawthorne (1986) and Dialynas (2001).

Securities analysts, portfolio managers, and academicians doing research use security-
market indexes to examine the factors that influence aggregate security price movements
(that is, the indexes are used to measure aggregate market movements) and to compare the
risk-adjusted performance of alternative asset classes (e.g., stocks versus bonds versus real
estate). An extension of this is to examine the relative performance within asset classes such
as large-cap stocks versus small-cap stocks.

Another group interested in an aggregate market index is composed of “technicians,” who
believe past price changes can be used to predict future price movements. For example, to
project future stock price movements, technicians would plot and analyze price and volume
changes for a stock-market series like the Dow Jones Industrial Average or the S&P 500 index.

Finally, work in portfolio and capital market theory has implied that the relevant risk for an
individual risky asset is its systematic risk, which is the relationship between the rates of return
for a risky asset and the rates of return for a market portfolio of risky assets.3 Therefore, an
aggregate market index is used as a proxy for the market portfolio of risky assets.

1This significant growth is well documented in Chapter 17.
2Throughout this chapter and the book, we will use indicator series and indexes interchangeably, although indicator se-
ries is the more correct specification because it refers to a broad class of series; one popular type of series is an index,
but there can be other types and many different indexes.
3This concept and its justification are discussed in Chapter 7 and Chapter 8. Subsequently, in Chapter 25, we consider
the difficulty of finding an index that is an appropriate proxy for the theoretical market portfolio of risky assets.
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5.2 DIFFERENTIATING FACTORS IN CONSTRUCTING MARKET

INDEXES
Because the indexes are intended to reflect the overall movements of a group of securities, we
need to consider three factors that are important when constructing an index intended to rep-
resent a total population.

5.2.1 The Sample
The first factor is the sample used to construct an index. The size, the breadth, and the source
of the sample are all important.

A small percentage of the total population will provide valid indications of the behavior of
the total population if the sample is properly selected. In some cases, because of the economics
of computers, virtually all the stocks on an exchange or market are included, with a few dele-
tions of unusual securities. Assuming you are not including the total population, the sample
should be representative of the total population; otherwise, its size will be meaningless. A large
biased sample is no better than a small biased sample. The sample can be generated by
completely random selection or by a nonrandom selection technique designed to incorporate
the important characteristics of the desired population. Finally, the source of the sample is im-
portant if there are any differences between segments of the population, in which case samples
from each segment are required.

5.2.2 Weighting Sample Members
The second factor is the weight given to each member in the sample. Four principal weighting
schemes are used for security-market indexes: (1) a price-weighted index, (2) a market-value-
weighted index, (3) an unweighted index, or what would be described as an equal-weighted in-
dex, and (4) a fundamental weighted index based on some operating variable like sales, earnings,
or return on equity. We will discuss each of these in detail and consider examples of them.

5.2.3 Computational Procedure
The final consideration is the computational procedure used. One alternative is to take a sim-
ple arithmetic mean of the various members in the index. Another is to compute an index and
have all changes, whether in price or value, reported in terms of the basic index. Finally, some
prefer using a geometric mean of the components rather than an arithmetic mean.

5.3 STOCK-MARKET INDEXES
As mentioned previously, we hear a lot about what happens to the Dow Jones Industrial Aver-
age (DJIA) each day. You might also hear about other stock indexes, such as the S&P 500 in-
dex, the NASDAQ composite, or even the Nikkei Average of Japanese stocks. If you listen
carefully, you will realize that these indexes experience different percentage changes (which is
the way that the changes should be reported). Reasons for some differences are obvious, such
as the DJIA versus the Nikkei Average, but others are not. In this section, we briefly review
how the major series differ in terms of the characteristics discussed in the prior section, which
will help you understand why the percent changes over time for alternative stock indexes
should differ.

We have organized the discussion of the indexes by the weighting of the sample of stocks.
We begin with the price-weighted index because some of the most popular indexes are in this
category. The next group is the value-weighted index, which is the technique currently used for
most indexes. This is followed by the unweighted indexes, and finally the fundamental indexes.
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5.3.1 Price-Weighted Index
A price-weighted index is an arithmetic mean of current stock prices, which means that index
movements are influenced by the differential prices of the components.

Dow Jones Industrial Average The best-known price-weighted index is also the oldest and cer-
tainly themost popular stock-market index, theDow Jones Industrial Average (DJIA). The DJIA is a
price-weighted average of 30 large, well-known industrial stocks that are generally the leaders in their
industry (blue chips). TheDJIA is computed by totaling the current prices of the 30 stocks and divid-
ing the sumby a divisor that has been adjusted to take account of stock splits and changes in the sam-
ple over time.4 The divisor is adjusted so the index valuewill be the same before and after the split. An
adjustment of the divisor is demonstrated in Exhibit 5.1. The equation for the index is

DJIAt =
X30
i = 1

Pit
Dadj

where:

DJIAt = the value of the DJIA on day t

Pit = the closing price of stock i on day t

Dadj = the adjusted divisor on day t

In Exhibit 5.1, we employ three stocks to demonstrate the procedure used to derive a new
divisor for the DJIA when a stock splits. When stocks split, the divisor becomes smaller, as
shown. The cumulative effect of splits can be derived from the fact that the divisor was origi-
nally 30.0, but as of April 8, 2011 it was 0.132129493.

The adjusted divisor ensures that the new value for the index is the same as it would have
been without the split. In this case, the presplit index value was 20. Therefore, after the split,
given the new sum of prices, the divisor is adjusted downward to maintain this value of 20.
The divisor is also changed when there is a change in the sample makeup of the index.

Because the index is price weighted, a high-priced stock carries more weight than a low-
priced stock. As shown in Exhibit 5.2, a 10 percent change in a $100 stock ($10) will cause a
larger change in the index than a 10 percent change in a $30 stock ($3). For Case A, when the
$100 stock increases by 10 percent, the average rises by 5.5 percent; for Case B, when the $30
stock increases by 10 percent, the average rises by only 1.7 percent.

The DJIA has been criticized on several counts. First, the sample used for the index
is limited to 30 nonrandomly selected large, mature blue-chip stocks that cannot be

Exhibit 5.1 Example of Change in DJIA Divisor When a Sample Stock Spl its

Stock Before Split
After Three-for-One
Split by Stock A

Prices Prices

A 30 10

B 20 20

C 10 10

60 ÷ 3 = 20 40 ÷ X = 20 X = 2

(New Divisor)

4A complete list of all events that have caused a change in the divisor since the DJIA went to 30 stocks on October 1, 1928, is
contained in Phyllis S. Pierce, ed., The Business One Irwin Investor’s Handbook (Burr Ridge, IL: Dow Jones Books, annual).
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representative of the thousands of U.S. stocks. As a result, the DJIA has not been as vola-
tile as other market indexes, and its long-run returns are not comparable to other NYSE
stock indexes.

In addition, because the DJIA is price weighted, when companies have a stock split, their
prices decline and therefore their weight in the DJIA is reduced—even though they may be
large and growing. Therefore, the weighting scheme causes a downward bias in the DJIA be-
cause high-growth stocks will have higher prices and because such stocks tend to split, these
stocks of growing companies will consistently lose weight within the index. For a discussion
of specific differences between indexes, see Ip (1998b). Detailed reports of the averages are
contained daily in The Wall Street Journal and weekly in Barron’s.

Nikkei-Dow Jones Average Also referred to as the Nikkei Stock Average Index, it is an
arithmetic mean of prices for 225 stocks on the First Section of the Tokyo Stock Exchange
(TSE) and shows stock price trends since the reopening of the TSE. Similar to the DJIA, it is
a price-weighted index and is likewise criticized because the 225 stocks only comprise about 15
percent of all stocks on the First Section. It is reported daily in The Wall Street Journal and the
Financial Times and weekly in Barron’s.

5.3.2 Value-Weighted Index
A value-weighted index is generated by deriving the initial total market value of all stocks used in
the index (Market Value =Number of Shares Outstanding (or freely floating shares) × CurrentMar-
ket Price). Prior to 2004, the tradition was to consider all outstanding shares. Inmid-2004, Standard
& Poor’s began only considering “freely floating shares” that exclude shares held by insiders. This
initial figure is typically established as the base and assigned an index value (typically the beginning
index value is 100, but it can vary—say, 10, 50). Subsequently, a new market value is computed for
all securities in the index, and the current market value is compared to the initial “base” market
value to determine the percentage change, which in turn is applied to the beginning index value.

Indext =

X
PtQtX
PbQb

× Beginning Index Value

where:

Indext = index value on day t
Pt = ending prices for stocks on day t
Qt = number of outstanding or freely floating shares on day t
Pb = ending price for stocks on base day
Qb = number of outstanding or freely floating shares on base day

Exhibit 5.2 Demonstrat ion of the Impact of Dif ferently Priced Shares on

a Price-Weighted Index

PERIOD T + 1

Stock Period T Case A Case B

A 100 110 100

B 50 50 50

C 30 30 33

Sum 180 190 183

Divisor 3 3 3

Average 60 63.3 61

Percentage change 5.5 1.7
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A simple example for a three-stock index in Exhibit 5.3 indicates that there is an automatic
adjustment for stock splits and other capital changes with a value-weighted index because
the decrease in the stock price is offset by an increase in the number of shares outstanding.
In a value-weighted index, the importance of individual stocks in the sample depends on the
market value of the stocks. Therefore, a specified percentage change in the value of a large
company has a greater impact than a comparable percentage change for a small company.
As shown in Exhibit 5.4, if we assume that the only change is a 20 percent increase in the
value of stock A, which has a beginning value of $10 million, the ending index value would
be $202 million, or an index value of 101. In contrast, if only stock C increases by 20 percent
from $100 million, the ending value will be $220 million or an index value of 110. The point
is, price changes for large market value stocks in a value-weighted index will dominate changes
in the index value over time. Therefore, it is important to be aware of the large-value stocks in
the index.

Exhibit 5.3 Example of a Computation of a Value-Weighted Index

Stock Share Price Number of Shares Market Value

December 31, 2011

A $10.00 1,000,000 $ 10,000,000

B 15.00 6,000,000 90,000,000

C 20.00 5,000,000 0100,000,000

Total $200,000,000

Base Value Equal to an Index of 100

December 31, 2012

A $12.00 1,000,000 $ 12,000,000

B 10.00 12,000,000a 120,000,000

C 20.00 5,500,000b 0110,000,000

Total $242,000,000

New Index Value =
Current Market Value

Base Value
× Beginning Index Value

=
$242,000,000

$200,000,000
× 100

= 1:21 × 100

= 121

aStock split two-for-one during the year.
bCompany paid a 10 percent stock dividend during the year.

Exhibit 5.4 Demonstrat ion of the Impact of Different Values on a Market-Value-Weighted

Stock Index

DECEMBER 31, 2011 DECEMBER 31, 2012

Case A Case B

Stock Number of Shares Price Value Price Value Price Value

A 1,000,000 $10.00 $ 10,000,000 $12.00 $ 12,000,000 $10.00 $ 10,000,000

B 6,000,000 15.00 90,000,000 15.00 90,000,000 15.00 90,000,000

C 5,000,000 20.00 0100,000,000 20.00 0100,000,000 24.00 0120,000,000

$200,000,000 $202,000,000 $220,000,000

Index Value 100.00 101.00 110.00
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5.3.3 Unweighted Index
In an unweighted index, all stocks carry equal weight regardless of their price or market value.
A $20 stock is as important as a $40 stock, and the total market value of the company is un-
important. Such an index can be used by individuals who randomly select stock for their port-
folio or invest the same dollar amount in each stock. One way to visualize an unweighted
index is to assume that equal dollar amounts are invested in each stock in the portfolio (for
example, an equal $1,000 investment in each stock would work out to 50 shares of a $20 stock,
100 shares of a $10 stock, and 10 shares of a $100 stock). In fact, the actual movements in the
index are typically based on the arithmetic mean of the percent changes in price or value for the
stocks in the index. The use of percentage price changes means that the price level or the mar-
ket value of the stock does not make a difference—each percentage change has equal weight.

Exhibit 5.5 demonstrates the computation of an equal weighted index using the average of
the percent changes for each of the three stocks. There is also a comparison to the index value
if market value weights are used. As shown, the equal weighting result gives a higher value be-
cause of the large percent increase in value for the stock with the smallest market value (the
small-cap stock). In contrast, the market value weighted index did not do as well because the
large-cap stock (that has a large weight) experienced the poorest performance.

In contrast to computing an arithmetic mean of percentage changes, both Value Line
and the Financial Times Ordinary Share Index compute a geometric mean of the holding
period returns and derive the holding period yield from this calculation. Exhibit 5.6, which

Exhibit 5.5 Computation of Index Value Assuming Equal Weights for Sample Stocks

DECEMBER 31, 2011 DECEMBER 31, 2012

Stock Number of Shares Price Value Price Value Percent Change

X 2,000,000 $20 $40,000,000 $30 $60,000,000 50.0

Y 8,000,000 15 120,000,000 20 160,000,000 33.3

Z 10,000,000 30 300,000,000 33 330,000,000 10.0/aaa311,

$460,000,000 $550,000,000 93.3/3 = 31.1

Equal Wtd: Index:  100 × 1:311 = 131:100

Market Value Wtd Index:  100 ×
550,000,000

460,000,000
= 119:565

Exhibit 5.6 Example of an Arithmetic and Geometr ic Mean of Percentage

Changes

SHARE PRICE

Stock T T + 1 HPR HPY

X 10 12 1.20 0.20

Y 22 20 0.91 −0.09

Z 44 47 1.07 0.07

Π = 1:20 × 0:91 × 1:07

= 1:168

1:1681=3 = 1:0531

Σ(0:20) + (−0:09) + (0:07) = 0:18

0:18=3 = 0:06

= 6%

Index Value (T) × 1.0531 = Index Value (T + 1)

Index Value (T) × 1.06 = Index Value (T + 1)
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contains an example of an arithmetic and a geometric mean, demonstrates the downward bias
of the geometric calculation. Specifically, the geometric mean of holding period yields (HPY)
shows an average change of only 5.3 percent versus the actual change in wealth of 6 percent.

5.3.4 Fundamental Weighted Index
As noted, one of the rationales for using market-value weighting is that the market value of a
firm is an obvious measure of its economic importance. In contrast, some observers contend
that this weighting scheme results in overweighting overvalued stocks over time and under-
weighting undervalued stocks. A prime example is what transpired during the technology boom
in the 1998–2000 period when technology stocks exploded in price and, in retrospect, were
clearly overvalued—selling for 60-70-100 times earnings. As a result, the high valuations caused
the weight of the technology sector in the indexes to almost double, the result was an overweight
in overvalued stocks. You can envision an opposite example for undervalued stocks.

In response to this implicit problem with market-value weighting, some observers have
suggested other measures of a company’s economic footprint. The leading advocates of an
approach that weights firms based on company fundaments are individuals involved with
Research Affiliates, Inc. (Arnott, Hsu, and West, 2008). Their approach to creating a Funda-
mental Index is an example of employing some widely used fundamental factors.5 Specifically,
they proposed four broad fundamental measures of size: (1) sales, (2) profits (cash flow),
(3) net assets (book value), and (4) distributions to shareholders (dividends). Given these vari-
ables for a large sample of firms, they created an index of 1,000 of the largest firms and com-
puted the percent of each firm’s sales, cash flow, book value, and dividends to the total for the
sample and determined a company’s relative size (weight) by averaging the weights of the four
size metrics across the trailing five years (to avoid the impact of cyclicality). The authors con-
tend that this index (entitled Research Associates Fundamental Index [RAFI]) is representa-
tive, but also ensures high liquidity, high capacity, and low turnover.

As noted earlier, this is an example of such an index—other firms and authors can and
have created indexes with single variables or a different set of fundamental variables to deter-
mine the weights. For an informative discussion, see (Geer, 2011).

5.3.5 Style Indexes
Financial service firms such as Dow Jones, Moody’s, Standard & Poor’s, Russell, and Wilshire
Associates are generally very fast in responding to changes in investment practices. One example
is the growth in popularity of small-cap stocks following academic research in the 1980s that
suggested that over long-term periods, small-cap stocks outperformed large-cap stocks on a
risk-adjusted basis. In response to this, Ibbotson Associates created the first small-cap stock in-
dex, and this was followed by small-cap indexes by Frank Russell Associates (the Russell 2000
Index), the Standard & Poor’s 600, the Wilshire 1750, and the Dow Jones Small-Cap Index.
For a comparative analysis of these indexes, see Reilly and Wright (2002). This led to sets of
size indexes, including large-cap, mid-cap, small-cap, and micro-cap. These new size indexes
were used to evaluate the performance of money managers who concentrated in those size
sectors.

The next innovation was for money managers to concentrate in types of stocks—that is,
growth stocks or value stocks. We included a designation of these stocks in Chapter 2 in terms
of what they are and how they are identified. As this money management innovation evolved,
the financial services firms again responded by creating indexes of growth stocks and value

5For further discussion of the justification and details on the variables and construction, see Arnott, Hsu, and West,
(2008).
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stocks based on relative P/E, price-book value, price-cash flow ratios, and other metrics such as
return on equity (ROE) and revenue growth rates.

Eventually, these two factors (size and type) were combined into six major style categories:

Small-cap growth Small-cap value
Mid-cap growth Mid-cap value
Large-cap growth Large-cap value

Currently, most money managers identify their investment style as one of these, and con-
sultants generally use these style categories to identify money managers.

The most recent style indexes are those created to track ethical funds referred to as socially
responsible investment (SRI) funds. These SRI indexes are further broken down by country and
include a global ethical stock index.

The best source for style stock indexes (both size and type of stock) is Barron’s.
Exhibit 5.7 shows the stock market indexes from The Wall Street Journal, which contains

values for many of the U.S. stock indexes we have discussed. Exhibit 5.8 shows a table for nu-
merous international stock indexes contained in The Wall Street Journal.

5.3.6 Global Equity Indexes
As shown in Exhibits 5.8 and 5A.2 (the latter is in this chapter’s appendix), there are
stock-market indexes available for most individual foreign markets. While these local indexes
are closely followed within each country, a problem arises in comparing the results implied

Exhibit 5.7 U.S. Stock Market Indexes

Major U.S. Stock Market Indexes

Dow Jones

Nasdaq Stock Market

Industrial Average
Transportation Avg
Utility Average
Total Stock Market
Barron’s 400

Nasdaq Composite
Nasdaq 100

2828.19
2403.52

12303.16
5306.54

411.33
14135.13

344.47

High

12219.79
5231.99

406.82
14028.04

341.21

Low

12288.17
5285.52

409.19
14122.65

344.06

Close

61.53
54.48
–1.52
94.61

2.85

Net chg

12288.17
5285.52

415.59
14122.65

344.06

High

9686.48
3906.23

353.02
10654.14

253.33

Low

19.2
31.9
10.5
23.9
31.1

% chg

6.1
3.5
1.0
6.3
6.6

YTD

–0.2
4.0

–6.5
1.1
6.0

3–yr. ann.% chg

0.50
1.04

0.67
–0.37

2811.52
2387.66

2825.56
2397.94

21.21
16.02

2825.56
2397.94

2091.79
1728.34

26.9
32.4

6.5
8.1

6.8
10.4

0.76
0.67

Standard & Poor’s
500 Index
MidCap 400
SmallCap 600

1337.61
978.93
437.64

1329.51
969.56
434.68

1336.32
976.85
437.53

8.31
7.12
4.80

1336.32
976.85
437.53

1022.58
700.16
318.17

21.5
33.4
32.2

6.3
7.7
5.2

–0.3
7.1
5.8

0.63
0.73

1.11

Other Indexes
Russell 2000
NYSE Composite
Value Line
NYSE Arca Biotech
NYSE Arca Pharma
KBW Bank
PHLX§ Gold/Silver
PHLX§ Oil Service
PHLX§ Semiconductor
CBOE Volatility

§Philadelphia Stock Exchange Sources: Thomson Reuters; WSJ Market Data Group

828.59
8457.85

393.26
1300.41

306.77
55.70

211.40
283.30
467.85

16.74

823.31
8383.76

389.41
1293.00

304.89
55.27

208.26
276.02
463.05

15.84

828.27
8453.76

393.04
1299.16

306.62
55.54

211.40
281.54
466.56

16.72

8.34
70.09

3.58
4.67
1.08
0.09
1.61
6.17
5.18
0.35

828.37
8453.76

393.04
1333.16

318.27
57.95

228.76
281.54
466.56

45.79

590.03
6434.81

290.04
995.18
266.44

42.98
155.42
159.12
307.49

15.45

32.6
20.2
27.0
26.8

0.6
20.8
29.7
40.5
36.6

–23.0

5.7
6.1
5.6
0.1
0.2
6.4

–6.7
14.9
13.3
–5.8

5.7
–2.0
–1.1
21.3
–0.4

–14.1
6.0
1.3

10.3
–12.6

1.02
0.84
0.92

0.36
0.35
0.16

0.77
2.24

1.12
2.14

% CHG52-WEEK RANGELATEST WEEK

0.84

Source: Reprinted with permission of The Wall Street Journal, February 17, 2011, p. C4. Copyright 2011

Dow Jones & Co., Inc. All Rights Reserved Worldwide.
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by these indexes for different countries because of a lack of consistency among them in sample
selection, weighting, or computational procedure. To solve these comparability problems,
several investment data firms have computed a set of consistent country stock indexes. As
a result, these indexes can be directly compared and combined to create various regional
indexes (for example, Pacific Basin). We will describe the three major sets of global equity
indexes.

FT/S&P-Actuaries World Indexes The FT/S&P-Actuaries World Indexes are jointly com-
piled by the Financial Times Limited, Goldman Sachs & Company, and Standard & Poor’s
(the “compilers”) in conjunction with the Institute of Actuaries and the Faculty of Actuaries.
Approximately 2,500 equity securities in 30 countries are measured, covering at least 70 per-
cent of the total value of all listed companies in each country. All securities included must
allow direct holdings of shares by foreign nationals.

The indexes are market value weighted and have a base date of December 31, 1986 = 100.
The index results are typically reported in U.S. dollars, but, on occasion, have been reported

Exhibit 5.8 International Stock Market Indexes

International Stock Indexes
_________ LATEST _________________ YTD

CloseRegion/Country Index

The Global Dow
DJ Global Index
DJ Global ex U.S.
MSCI EAFE*

16.40

1.46

1.08

7.66

6.5

4.3

2.7

4.9

0.74
0.55
0.48
0.44

% chgNet chg % chg

World

World

DJ Americas
Sao Paulo Bovespa
S&P/TSX Comp
IPC All-Share
Santiago IPSA

0.74
1.85

0.93
0.33

–0.78

–0.02

–0.10

2.65

1229.37

129.83

123.68

–35.59

5.7

–2.5

4.6

–3.8

–7.9

Americas
Brazil

Canada

Mexico

Chile

Stoxx Europe 600
Euro Stoxx
Bel-20
CAC 40
DAX
Tel Aviv
FTSE MIB
AEX
IBEX 35
SX All Share
Swiss Market
FTSE 100

0.84
0.44

0.91
1.00

0.19
1.47
1.51

0.26
2.05

0.25
0.31

0.80

1.28

2.46

24.83

40.92

14.26

19.32

343.76

0.98

221.60

0.90

20.75

48.19

5.4

8.1

6.9

9.1

7.2

0.6

14.8

4.8

12.1

–2.7

4.3

3.1

Europe
Euro zone

Belgium

France

Germany

Israel

Italy

Netherlands

Spain

Sweden

Switzerland

U.K.

DJ Asia-Pacific
S&P/ASX 200
Shanghai Composite
Hang Seng
Bombay Sensex
Nikkei Stock Avg
Straits Times
Kospi
Weighted

2222.45
264.75
227.46

1740.02
360.44

67570.76
14059.18
37074.93

4536.75

290.72
296.63

2755.61
4151.26
7414.30
1334.55

23167.58
371.49

11047.80
358.68

6711.65
6085.27

142.61
4930.20
2923.90

23156.97
18300.90
10808.29

3094.72
1989.11
8712.96

0.22

0.57
0.15

1.12
0.85

0.46
–1.06

0.32

–0.83

24.66

257.19

27.10

61.62

14.06

–21.41

–8.97

*Europe, Australia, Far East, U.S.-dollar terms Source: Thomson Reuters; WSJ Market Data Group

0.1

3.9

4.1

0.5

–10.8

5.7

–3.0

–3.0

–2.9

Asia-Pacific
Australia

China

Hong Kong

India

Japan

Singapore

South Korea

Taiwan

Source: Reprinted with permission of The Wall Street Journal, February 17, 2011, p. C4. Copyright 2011

by Dow Jones & Co., Inc. All Rights Reserved Worldwide.
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in U.K. pound sterling, Japanese yen, euros, and the local currency of the country. In addition
to the individual countries and the world index, there are several geographic subgroups,
subgroups by market value, and by industry sectors. These indexes are available daily in the
Financial Times.

Morgan Stanley Capital International (MSCI) Indexes The Morgan Stanley Capital In-
ternational Indexes consist of three international, 22 national, and 38 international industry
indexes. The indexes consider some 1,673 companies listed on stock exchanges in 22 countries,
with a combined market capitalization that represents approximately 60 percent of the aggre-
gate market value of the stock exchanges of these countries. All the indexes are market value
weighted.

The following relative valuation information is available: (1) price-to-book value (P/BV) ra-
tio, (2) price-to-cash earnings (earnings plus depreciation) (P/CE) ratio, (3) price-to-earnings
(P/E) ratio, and (4) dividend yield (YLD). These ratios help in analyzing different valuation
levels among countries and over time for specific countries.

Notably, the Morgan Stanley group index for Europe, Australia, and the Far East (EAFE) is
the basis for futures and options contracts on the Chicago Mercantile Exchange and the Chi-
cago Board Options Exchange.

Dow Jones Wilshire Global Indexes The Dow Jones Wilshire Global Indexes is composed
of more than 2,200 companies worldwide and organized into 120 industry groups. The index
includes 35 countries representing more than 80 percent of the combined capitalization of
these countries. In addition to the 35 individual countries shown in Exhibit 5.9, the countries
are grouped into three major regions: Americas, Europe, and Pacific Region and some subre-
gions. Finally, each country’s index is calculated in its own currency as well as in U.S. dollars.
The index for the individual countries is reported daily in The Wall Street Journal and the full
presentations as shown in Exhibit 5.9 is published weekly in Barron’s.

Comparison of World Stock Indexes As shown in Exhibit 5.10, the correlations between
the three series since December 31, 1991, when the DJ series became available, indicate that
the results with the various world stock indexes are quite comparable.

A summary of the characteristics of the major price-weighted, market-value-weighted, and
equal-weighted stock price indexes for the United States and major foreign countries is con-
tained in Exhibit 5A.1 in the chapter appendix. As shown, the major differences are the num-
ber of stocks in alternative indexes, but more important is the source of the sample (e.g., stocks
from the NYSE, NASDAQ, all U.S. stocks, or stocks from a foreign country such as the United
Kingdom or Japan).

5.4 BOND-MARKET INDEXES6
Investors know little about the growing number of bond-market indexes currently available
because these indexes are relatively new and not widely published. Still, knowledge regarding
these indexes is important because of the growth of fixed-income money managers and mutual
funds and the consequent need to have a reliable set of benchmarks to use in evaluating their
performance. Also, because the performance of many fixed-income money managers has been
unable to match that of the aggregate bond market, interest has been growing in bond-index
funds, which requires appropriate indexes to emulate as discussed by Dialynas (2001) and
Volpert (2005).

6The discussion in this section draws heavily from Reilly and Wright (2012).
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Exhibit 5.9 Dow Jones Wilshire Global Indexes

Region/Country
DJ Global Indexes,
Local Curr. 04/22/11

Wkly
% Chg.

DJ Global
Indexes, U.S. $

04/22/11
Wkly
% Chg.

DJ Global
Indexes, U.S. $
on 12/31/10

Point Chg.
From

12/31/10

% Chg.
From

12/31/10

Americas 3637.71 1.44 3412.82 224.89 6.59

Brazil 101389499.44 0.64 25517.69 1.12 24874.17 643.52 2.59

Canada 4634.24 1.21 5629.94 2.36 5193.84 436.10 8.40

Chile 8845.81 1.44 7103.16 2.72 7391.23 −288.07 −3.90

Mexico 23222.24 −0.63 6142.92 0.29 6119.20 23.72 0.39

U.S. 14029.05 1.37 14029.05 1.37 13131.47 897.58 6.84

Latin America 10737.13 1.06 10657.36 79.77 0.75

Europe 3880.41 2.02 2779.57 300.84 10.82

Austria 2912.70 0.58 3305.62 1.64 3065.28 240.34 7.84

Belgium 3344.44 0.74 3797.56 1.81 3382.71 414.85 12.26

Denmark 4781.12 0.83 5527.62 1.90 5006.27 521.35 10.41

Finland 10310.22 0.69 10465.11 1.75 10019.09 446.02 4.45

France 2742.94 1.16 3155.20 2.23 2754.84 400.36 14.53

Germany 2691.52 1.20 3045.00 2.27 2694.66 350.34 13.00

Greece 1207.12 −3.51 905.73 −2.49 847.41 58.32 6.68

Ireland 2063.17 0.15 2662.17 1.21 2394.79 267.38 11.17

Italy 2079.36 −0.30 1938.87 0.75 1661.89 276.98 16.67

Netherlands 2826.98 −0.51 3199.97 0.54 2884.78 315.19 10.93

Norway 4143.13 0.93 4626.71 1.61 4223.66 403.05 9.54

Portugal 1954.60 −1.10 1925.88 −0.06 1755.74 170.12 9.69

Russia 1482.20 1.20 1523.84 1.89 1315.47 208.37 15.84

Spain 4047.02 0.11 3452.23 1.17 2962.62 489.61 16.53

Sweden 6679.74 1.88 6085.33 3.76 5540.17 545.16 9.84

Switzerland 4154.96 1.18 6330.27 2.67 5941.48 388.79 6.54

UnitedKingdom 2563.12 0.49 2271.78 2.13 2097.91 173.87 8.29

South Africa 10104.13 1.33 4125.98 3.42 4228.78 −102.80 −2.43

Pacific Region 1419.18 2.10 1410.62 8.56 0.61

Australia 3134.45 1.23 4430.91 3.10 4083.61 347.30 8.50

China 2666.90 0.95 2662.40 1.05 2453.99 208.41 8.49

Hong Kong 4913.14 0.81 4919.85 0.91 4707.73 212.12 4.51

India 2021.13 0.79 2049.82 0.68 2146.38 −96.56 −4.50

Japan 522.72 0.21 798.06 2.01 856.66 −58.60 −6.84

Malaysia 2924.94 0.41 2645.95 0.91 2536.46 109.49 4.32

New Zealand 1326.44 1.17 1962.92 1.58 1840.28 122.64 6.66

Philippines 4346.43 0.48 2608.77 0.43 2350.55 78.22 3.09

Singapore 2148.15 0.97 2820.83 1.79 2726.96 93.87 3.44

South Korea 4144.49 2.46 2908.72 3.36 2592.91 315.81 12.18

Taiwan 2154.31 2.80 1922.46 3.31 1912.83 9.63 0.50

Thailand 2086.57 2.00 1646.70 2.87 1523.81 122.89 8.06

Euro Zone 3033.17 1.71 2674.00 359.17 13.43

Europe Developed (ex. U.K.) 3515.63 2.03 3147.59 368.04 11.69

Europe (Nordic) 5494.83 2.71 5046.88 447.95 8.88

Pacific (ex. Japan) 3807.29 2.15 3612.32 194.97 5.40

World (ex. U.S.) 2355.64 2.03 2232.41 123.23 5.52

DOW JONES GLOBAL TOTAL STOCK MARKET

INDEX 2767.19 1.75 2608.80 158.39 6.07

GLOBALDOW 2207.21 1.36 2087.44 119.77 5.74

Indexes based on 12/31/91 = 1000. © 2011 Dow Jones & Co., Inc. All Rights Reserved.

Source: Reprinted with permission of Barron’s April 25, 2011, p. M34. Copyright 2011 by Dow Jones & Co., Inc. All Rights

Reserved Worldwide.
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Notably, it is more difficult to create and compute a bond-market index than a stock-market
index for several reasons. First, the universe of bonds is much broader than that of stocks, ranging
from U.S. Treasury securities to bonds in default. Second, the universe of bonds is changing
constantly because of new issues, bond maturities, calls, and bond sinking funds. Third, the
volatility of prices for individual bonds and bond portfolios changes because bond price volatility is
affected by duration, which is likewise changing constantly because of changes in maturity,
coupon, and market yield.7 Finally, significant problems can arise in correctly pricing the
individual bond issues in an index (especially corporate and mortgage bonds) compared to the
current and continuous transactions prices available for most stocks used in stock indexes.

Our subsequent discussion is divided into the following three subsections: (1) U.S.
investment-grade bond indexes, including Treasuries; (2) U.S. high-yield bond indexes; and
(3) global government bond indexes. All of these indexes indicate total rates of return for the
portfolio of bonds and are market value weighted. Exhibit 5.11 contains a summary of the
characteristics for the indexes available for these three segments of the bond market.

5.4.1 U.S. Investment-Grade Bond Indexes
As shown in Exhibit 5.11, four investment firms have created and maintain indexes for Trea-
sury bonds and other bonds considered investment grade, that is, the bonds are rated BBB (or
Baa) or higher. As demonstrated in a subsequent section, the relationship among the returns
for these investment-grade bonds is strong (that is, correlations average about 0.95), regardless
of the segment of the market.

5.4.2 High-Yield Bond Indexes
One of the fastest-growing segments of the U.S. bond market during the past 30 years has
been the high-yield bond market, which includes bonds that are not investment grade—
that is, they are rated Ba, B, Caa, Ca, and C. Because of this growth, four investment firms
created indexes related to this market. A summary of the characteristics for these indexes
is included in Exhibit 5.11. For an analysis of the alternative high-yield bond benchmarks,
see Reilly and Wright (1994); for an overall analysis of this market, see Reilly, Wright, and
Gentry (2009).

5.4.3 Global Government Bond Indexes
The global bond market has experienced significant growth in size and importance during the
past 15 years. Notably, this global bond segment is dominated by government (sovereign)
bonds because most non-U.S. countries do not have a viable corporate bond market. Once
again, several major investment firms have created indexes that reflect the performance for
the global bond market. As shown in Exhibit 5.11, although the various indexes have similar

Exhibit 5.10 Correlat ions of Percentage Price Changes of Alternat ive World

Stock Indexes 12/31/91–12/31/10

U.S. Dollars

Financial Times/S&P-MSCI .996

Financial Times/S&P-Dow Jones .995

MSCI-Dow Jones .993

7This concept is discussed in detail in Chapter 18.
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Exhibit 5.11 Summary of Bond-Market Indexes

Name of Index
Number of
Issues Maturity Size of Issues Weighting Pricing

Reinvestment
Assumption Subindexes Available

Barclay Capital 8,000 Over 1 Year Over $250 million Market value Trader priced

and model

priced

No Government, gov./corp.,

corporate mortgage-

backed, asset-backed

Merrill Lynch/Bank of

America

6,000 Over 1 Year Over $50 million Market value Trader priced

and model

priced

In specific

bonds

Government, gov./corp.,

corporate, mortgage

Ryan Treasury 300+ Over 1 Year All Treasury Market value

and equal

Trader priced In specific

bonds

Treasury

Morgan Stanley/Smith

Barney

5,000+ Over 1 Year Over $50 million Market value Trader priced In one-month

T-bill

Treas.-agency, broad inv.

grade, corporate,

mortgage

U.S. High-Yield Bond

Indexes

C. S. First Boston 500+ All Maturities Over $75 million Market value Trader priced Yes Composite and by rating

Barclay Capital 1,800 Over 1 Year Over $100 million Market value Trader priced No Composite and by rating

Merrill Lynch/Bank of

America

2,000 Over 1 Year Over $25 million Market value Trader priced Yes Composite and by rating

Morgan Stanley/Smith

Barney

300+ Over 7 Years Over $50 million Market value Trader priced Yes Composite and by rating

Global Government

Bond Indexes

Barclay Capital 1,200 Over 1 Year Over $200 million Market value Trader Priced Yes Composite and 13 countries,

local and U.S. dollars

Merrill Lynch/Bank of

America

800 Over 1 Year Over $50 million Market value Trader Priced Yes Composite and 9 countries,

local and U.S. dollars

J. P. Morgan 700 Over 1 Year Over $100 million Market value Trader priced Yes in Index Composite and 11 countries,

local and U.S. dollars

Morgan Stanley/Smith

Barney

525 Over 1 Year Over $250 million Market value Trader priced Yes at local

Short-term

rate

Composite and 14 countries,

local and U.S. dollars

Source: Updated from Frank K. Reilly, Wenchi Kao, and David J. Wright, “Alternative Bond Market Indexes,” Financial Analysts Journal 48, no. 3 (May–June, 1992):

14–58; Frank K. Reilly and David J. Wright, “An Analysis of High-Yield Bond Bench marks,” Journal of Fixed Income 3, no. 4 (March 1994): 6–24; and Frank K. Reilly

and David J. Wright, “Global Bond Markets: Alternative Benchmarks and Risk-Return Performance,” presented at Midwest Finance Association Meeting, Chicago,

IL, March 2000.

136
P
art

1:
T
he

Investm
ent

B
ackground



computational characteristics, the total sample sizes and the numbers of countries included
differ. Exhibit 5.12 is a table available daily in The Wall Street Journal that contains current
results for a variety of domestic and global bond indexes.

5.5 COMPOSITE STOCK-BOND INDEXES
Beyond separate stock indexes and bond indexes for individual countries, a natural step is the
development of a composite index that measures the performance of all securities in a given
country. With a composite index investors can examine the benefits of diversifying with a

Exhibit 5.12 List ing of Bond Yields and Returns for Domestic and Global Bond Indexes

Return on investment and spreads over Treasurys and/or yields paid to investors compared with 52-week
highs and lows for different types of bonds

Bonds
Tracking Bond Benchmarks

*Constrained indexes limit individual issuer concentrations to 2%; the High Yield 100 are the 100 largest bonds

** EMBI Global Index

High201612840LowLatestIndexYTD total return (%)
Total return

close

3.650

4.680

4.120

6.420

3.780

5.150

9.411

13.136

8.207

9.552

10.180

2.270

2.080

5.180

4.280

4.340

4.270

4.260

3.612

3.856

9.316

5.938

2.820

3.630

4.250

3.500

3.170

1.430

3.260

4.220

6.798

3.800

2.350

3.470

2.750

5.320

2.600

4.030

6.858

9.593

5.918

7.007

7.111

1.090

0.900

3.490

2.500

2.410

2.430

2.640

2.411

2.354

3.463

4.599

2.080

2.740

3.110

2.370

2.050

0.990

2.130

3.230

5.314

2.570

1953.48

1979.01

2262.55

415.61

463.01

269.04

267.12

1938.12

238.04

187.71

1412.78

1304.06

2121.26

1621.81

1598.06

942.17

1458.42

392.50

268.61

275.59

247.70

1879.19

425.34

605.33

264.64

517.62

389.11

243.85

418.93

604.58

n.a.

Global Government J.P. Morgan

Muni Master Merrill Lynch

7-12 year
12-22 year
22-plus year

Mortgage-Backed Barclays

U.S. Agency Barclays

High Yield Constrained Merrill Lynch

Ginnie Mae (GNMA)

10-20 years

Triple-C-rated
High Yield 100
Global High Yield Constrained
Europe High Yield Constrained

Broad market Barclays Aggregate–0.6
–0.3

–1.4
–0.7

–0.5
–0.4

–2.0

–0.6
–0.6
–0.6
–0.5
–0.3
–0.2

–0.4
–2.4
–0.5

–1.2
–1.7

–0.9
–1.9

–2.1
–1.1

–2.1
–2.8

n.a.

0.1

n.a.

3.0
4.4
3.1
3.3
3.5

3.210
4.130
3.500
6.000
3.370
4.680

6.858
9.593
6.210
7.007
7.546
1.710
1.520
4.690

3.960
3.860
3.960
4.020
3.475
3.670
5.021
5.783

2.810
3.370
4.240
3.480
3.140
1.410
3.240
4.030
n.a.

3.430

U.S. Corporate Barclays Capital

Intermediate
Long term
Double-A-rated
Triple-B-rated

20-plus years

Fannie mae (FNMA)

Freddie Mac (FHLMC)

Yankee Barclays

Canada
CMU
France
Germany
Japan
Netherlands
U.K.
Emerging Markets **

1530.44

Source: Dow Jones Indexes; Merrill Lynch; Barclays Capital; J. P. Morgan
In U.S.-dollar terms Euro-zone bonds

YIELD (%), 52-WEEK RANGE     Latest

Source: Reprinted with permission of The Wall Street Journal, February 16, 2011, p. C6. Copyright 2011 by Dow Jones & Co.,

Inc. All Rights Reserved.
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combination of asset classes such as stocks and bonds in addition to diversifying within the
asset classes of stocks or bonds. There are two such indexes available.

First, a market-value-weighted index called Merrill Lynch-Wilshire Capital Markets Index
(ML-WCMI) measures the total return performance of the combined U.S. taxable fixed-
income and equity markets. It is basically a combination of the Merrill Lynch fixed-income
indexes and the Dow Jones Total Stock Market common-stock index. As such, it tracks more
than 10,000 U.S. stocks and bonds and, as of early 2011, the relative weights are about 40 per-
cent bonds and 60 percent stocks.

The second composite index is the Brinson Partner Global Security Market Index (GSMI),
which contains U.S. stocks and bonds as well as non-U.S. equities and nondollar bonds. The
specific breakdown as of April, 2011 was:

Percent(%)

J.P. Morgan Emerging Market Bond Index Global 2.0

Merrill Lynch U.S. High Yield Cash Pay Constrained 3.0

MSCI All Country World Index (Not LU) (in USD) 65.0

Citigroup World Global Index Non-U.S. (in USD) 15.0

Citigroup World Global Bond Index U.S. only (in USD) 015.0

Total 100.0

The index is balanced to the policy weights monthly.
Because the GSMI contains both U.S. and international stocks and bonds, it is clearly the

most diversified benchmark available with a weighting scheme that approaches market values.
As such, it is closest to the theoretically specified “market portfolio of risky assets” referred to
in the CAPM literature. This index was used in Reilly and Akhtar (1995) to demonstrate the
impact of alternative benchmarks when evaluating global portfolio performance and when cal-
culating systematic risk (beta) measures.

5.6 COMPARISON OF INDEXES OVER TIME
We now look at price movements in the different indexes for monthly intervals.

5.6.1 Correlations between Monthly Equity Price Changes
Exhibit 5.13 contains a listing of the correlation coefficients of the monthly percentage of price
changes for a set of U.S. and non-U.S. equity-market indexes with the Dow Jones Total Stock
Market Index during the 31-year period from 1980 to 2010. The correlation differences are
mainly attributable to the different sample of firms listed on the various stock exchanges. All
of the indexes—are market-value-weighted indexes that include a large number of stocks.
Therefore, the computational procedure is generally similar and the sample sizes are large or
all-encompassing. Thus, the major difference between the indexes is that the samples of stocks
are from different segments of the U.S. stock market or from different countries.

There is a high positive correlation (0.98–0.99) between the Dow Jones Total Stock Market
Index and the several comprehensive U.S. equity indexes: the S&P 500, and the Russell 3000
and Russell 1000 large cap index. In contrast, there are lower correlations with various style
indexes such as the Russell 2000 Small-Cap index (0.828).

The correlations between the Dow Jones Total Stock Market Index and the several non-U.S.
indexes are clearly lower ranging from 0.462 (Pacific Basin) to 0.726 (Europe). All of these sup-
port the case for global investing. These diversification results were confirmed with the compos-
ite international series—with the MSCI EAFE (0.645) and the IFC Emerging Market (0.542)
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respectively. These results confirm the benefits of global diversification because, as will be
discussed in Chapter 7, such low correlations would definitely reduce the variance of a pure
U.S. stock portfolio.

5.6.2 Correlations between Monthly Bond Index Returns
The correlations with the monthly Barclay Capital (BC) Govt. bond return index in Exhibit 5.13
consider a variety of bond indexes. The correlations with the U.S. investment-grade bond in-
dexes ranged from about 0.94 to 0.98, confirming that although the level of interest rates differ
due to the risk premium, the overriding determinate of rates of return for investment-grade
bonds over time are Treasury interest rates.

In contrast, the correlations with high-yield bonds indicate a significantly weaker relation-
ship (correlations about 0.51) caused by strong equity characteristics of high-yield bonds as
shown in Reilly, Wright, and Gentry (2009). Finally, the low and diverse relationships among
U.S. investment-grade bonds and all world government bonds (0.57) and world government
bonds without the United States (about 0.37) reflect different interest rate movements and ex-
change rate effects (these non-U.S. government results are presented in U.S. dollar terms).
Again, these results support the benefits of global diversification of bond portfolios alone or
with stock portfolios.

5.6.3 Mean Annual Security Returns and Risk
The use of security indexes to measure returns and risk was demonstrated in Exhibit 3.8 and
3.9, which showed the average annual price change, or rate of return, and risk measure for a
large set of asset indexes.

Exhibit 5.13 Correlation Coeff ic ients Between Monthly Percentage Price Changes in

Various Stock and Bond Indexes: 1980–2010

Stock Indexes
Dow Jones Total
Stock Market Bond Indexes

Barclays Capital
Govt. Bond

S&P 500 0.990 BC Aggregate Bds 0.981

Russell 3000 0.993 BC Corporate Bds 0.936

Russell 1000 0.997 BC High Yield Bds 0.512

Russell 2000 0.828 ML World Govt Bds 0.574

MSCI EAFE 0.645 ML World Govt Bds w/o U.S. 0.368

MSCI Europe 0.726 Treasury Bill–30 day 0.180

MSCI Pacific Basin 0.462 Treasury Bill–6 months 0.526

IFC Emerging Mkts 0.542 Treasury Note–2 years 0.918

FTSE All World 0.943

Brinson GSMI 0.926
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SUMMARY
• Given the several uses of security-market indexes,

it is important to know how they are constructed
and the differences between them. To determine
how the market is doing, you need to be aware
of what market you are dealing with so you can
select the appropriate index. For example, are
you only interested in the NYSE or do you also
want to consider NASDAQ? Beyond the U.S. mar-
ket, are you interested in Japanese or U.K. stocks,
or do you want to examine the total world mar-
ket? This choice is discussed in Merjos (1990).

• Indexes are also used as benchmarks to evaluate
portfolio performance.8 In this case, you must be
sure the index (benchmark) is consistent with your
investing universe. If you are investing worldwide,

you should not judge your performance relative to
the DJIA, which is limited to 30 U.S. blue-chip
stocks. For a bond portfolio, the index should like-
wise match your investment philosophy. Finally, if
your portfolio contains both stocks and bonds, you
must evaluate your performance against an appro-
priate combination of indexes.

• Investors need to examine numerous market in-
dexes to evaluate the performance of their invest-
ments. The selection of the appropriate indexes
for information or evaluation will depend on
how knowledgeable you are about the various in-
dexes. The background from this chapter should
help you understand what to look for and how to
make the right decision in this area.

SUGGESTED READINGS
Fisher, Lawrence, and James H. Lorie. A Half Century

of Returns on Stocks and Bonds. Chicago: University
of Chicago Graduate School of Business, 1977.

Morningstar, Ibbotson. Stocks, Bonds, Bills, and Infla-
tion. Chicago: Morningstar, annual.

QUESTIONS
1. Discuss briefly several uses of security-market indexes.
2. What major factors must be considered when constructing a market index? Put another

way, what characteristics differentiate indexes?
3. Explain how a market index is price weighted. In such a case, would you expect a $100

stock to be more important than a $25 stock? Give an example.
4. Explain how to compute a value-weighted index.
5. Explain how a price-weighted index and a value-weighted index adjust for stock splits.
6. Describe an unweighted price index and describe how you would construct such an in-

dex. Assume a 20 percent price change in GM ($40/share; 50 million shares outstanding)
and Coors Brewing ($25/share and 15 million shares outstanding). Explain which stock’s
change will have the greater impact on this index.

7. If you correlated percentage changes in the Dow Jones Total Stock Market Index with
percentage changes in the NYSE composite and the NASDAQ composite index, would
you expect a difference in the correlations? Why or why not?

8. There are high correlations between the monthly percentage price changes for the alter-
native NYSE indexes. Discuss the reason for this similarity: is it size of sample, source of
sample, or method of computation?

9. Assume a correlation of 0.82 between the Nikkei and the TSE Composite Index. Examine
the correlation between the MSCI Pacific Basin Index and the DJTSM in Exhibit 5.13.
Explain why these relationships differ.

8Chapter 25 includes an extensive discussion of the purpose and construction of benchmarks and considers the use of
benchmarks in the evaluation of portfolio performance.
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10. You learn that the Dow Jones Total Stock Market market-value-weighted index increased
by 16 percent during a specified period, whereas a Dow Jones Total Stock Market equal-
weighted index increased by 23 percent during the same period. Discuss what this differ-
ence in results implies.

11. Why is it contended that bond-market indexes are more difficult to construct and main-
tain than stock-market indexes?

12. Suppose the Dow Jones Total Stock Market market-value-weighted index increased by 5
percent, whereas the Merrill Lynch-Dow Jones Capital Markets Index increased by 15
percent during the same period. What does this difference in results imply?

13. Suppose the Russell 1000 increased by 8 percent during the past year, whereas the Russell
2000 increased by 15 percent. Discuss the implication of these results.

14. Based on what you know about the Financial Times (FT) World Index, the Morgan Stan-
ley Capital International World Index, and the Dow Jones World Stock Index, what level
of correlation would you expect between monthly rates of return? Discuss the reasons for
your answer based on the factors that affect indexes.

15. How would you explain that the ML High-Yield Bond Index was more highly correlated
with the NYSE composite stock index than the ML Aggregate Bond Index?

16. Assuming that the mandate to a portfolio manager was to invest in a broadly diversified
portfolio of U.S. stocks, which two or three indexes should be considered as an appropri-
ate benchmark? Why?

PROBLEMS
1. You are given the following information regarding prices for a sample of stocks.

PRICE

Stock Number of Shares T T +1

A 1,000,000 60 80
B 10,000,000 20 35
C 30,000,000 18 25

a. Construct a price-weighted index for these three stocks, and compute the percentage
change in the index for the period from T to T + 1.

b. Construct a value-weighted index for these three stocks, and compute the percentage
change in the index for the period from T to T + 1.

c. Briefly discuss the difference in the results for the two indexes.
2. a. Given the data in Problem 1, construct an equal-weighted index by assuming $1,000 is

invested in each stock. What is the percentage change in wealth for this portfolio?
b. Compute the percentage of price change for each of the stocks in Problem 1. Compute

the arithmetic mean of these percentage changes. Discuss how this answer compares to
the answer in Part a.

c. Compute the geometric mean of the percentage changes in Part b. Discuss how this re-
sult compares to the answer in Part b.

3. For the past five trading days, on the basis of figures in The Wall Street Journal, compute
the daily percentage price changes for the following stock indexes.
a. DJIA
b. S&P 500
c. NASDAQ Composite Index
d. FT-100 Share Index
e. Nikkei 225 Stock Price Average
f. Discuss the difference in results for Parts a and b, a and c, a and d, a and e, and d and e.

What do these differences imply regarding diversifying within the United States versus
diversifying between countries?
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4.
PRICE SHARES

Company A B C A B C

Day 1 12 23 52 500 350 250
Day 2 10 22 55 500 350 250
Day 3 14 46 52 500 175a 250
Day 4 13 47 25 500 175 500b

Day 5 12 45 26 500 175 500
aSplit at close of day 2.
bSplit at close of day 3.

a. Calculate a Dow Jones Industrial Average for days 1 through 5.
b. What effects have the splits had in determining the next day’s index? (Hint: think of the

relative weighting of each stock.)
c. From a copy of The Wall Street Journal, find the divisor that is currently being used in

calculating the DJIA. (Normally this value can be found on pages C2 and C3.)
5. Utilizing the price and volume data in Problem 4,

a. Calculate a Standard& Poor’s Index for days 1 through 5 using a beginning index value of 10.
b. Identify what effects the splits had in determining the next day’s index. (Hint: think of

the relative weighting of each stock.)
6. Based on the following stock price and shares outstanding information, compute the be-

ginning and ending values for a price-weighted index and a market-value-weighted index.

DECEMBER 31, 2011 DECEMBER 31, 2012

Price

Shares

Outstanding Price

Shares

Outstanding

Stock K 20 100,000,000 32 100,000,000
Stock M 80 2,000,000 45 4,000,000a

Stock R 40 25,000,000 42 25,000,000
aStock split two-for-one during the year.

a. Compute the percentage change in the value of each index during the year.
b. Explain the difference in results between the two indexes.
c. Compute the percentage change for an unweighted index and discuss why these results

differ from those of the other indexes.

Use the Thomson One—Business School Edition Online Database to answer the following
questions.

1. Collect price and number of outstanding share data from the past 10 days on the follow-
ing firms: Amazon (AMZN), Family Dollar (FDO), J.C. Penney (JCP), Target (TGT), and
Walmart (WMT). Using this data, create a “retail sales stock index” by computing a
value-weighted index. What is the overall percent change of the index over the 10 days?

2. Using the market values for each stock on day l, compute the relative weight for each of
the five stocks. Which stock has the largest weight and which stock has the smallest
weight?
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3. Using the data from above, compute a price-weighted and unweighted stock index. What
is the overall percent change on each index? How do the behaviors of the value-weighted,
price-weighted, and unweighted indexes compare over the 10 days?

4. Compare the performance during the 10-day time frame of (1) the price-weighted retail
sales stock index with the Dow Jones Industrial Average and (2) the value-weighted re-
tail sales stock index with the S&P 500.
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A P P E N D I X C H A P T E R 5

Stock-Market Indexes

Exhibit 5A.1 Summary of Stock-Market Indexes

Name of Index Weighting Number of Stocks Source of Stocks

Dow Jones Industrial Average Price 30 NYSE, NASDAQ

Nikkei-Dow Jones Average Price 225 TSE

S&P 400 Industrial Market value 400 NYSE, NASDAQ

S&P Transportation Market value 20 NYSE, NASDAQ

S&P Utilities Market value 40 NYSE, NASDAQ

S&P Financials Market value 40 NYSE, NASDAQ

S&P 500 Composite Market value 500 NYSE, NASDAQ

NYSE

Industrial Market value 1,601 NYSE

Utility Market value 253 NYSE

Transportation Market value 55 NYSE

Financial Market value 909 NYSE

Composite Market value 2,818 NYSE

NASDAQ

Composite Market value 5,575 NASDAQ

Industrial Market value 3,394 NASDAQ

Banks Market value 375 NASDAQ

Insurance Market value 103 NASDAQ

Other finance Market value 610 NASDAQ

Transportation Market value 104 NASDAQ

Telecommunications Market value 183 NASDAQ

Computer Market value 685 NASDAQ

Biotech Market value 121 NASDAQ

AMEX Market Value Market value 900 AMEX

Dow Jones Total Stock Market Index Market value 5,000 NYSE, AMEX, NASDAQ

Russell Indexes

3000 Market value 3,000 largest in U.S. NYSE, AMEX, NASDAQ

1000 Market value 1,000 largest of 3,000 NYSE, AMEX, NASDAQ

2000 Market value 2,000 smallest of 3,000 NYSE, AMEX, NASDAQ

Financial Times Actuaries Index

All Share Market value 700 LSE

FT100 Market value 100 largest LSE

Small-Cap Market value 250 LSE

Mid-cap Market value 250 LSE

Combined Market value 350 LSE

Tokyo Stock Exchange Market value 1,800 TSE

Price Index (TOPIX)

Value Line Averages

Industrials Equal (geometric

mean)

1,499 NYSE, AMEX, NASDAQ

Utilities Equal 177 NYSE, AMEX, NASDAQ

Rails Equal 19 NYSE, AMEX, NASDAQ

Composite Equal 1,695 NYSE, AMEX, NASDAQ

Financial Times Ordinary Equal 30 LSE

Share Index (geometric mean)

FT-Actuaries World Indexes Market value 2,275 24 countries, 3 regions

(returns in $, £, ¥, DM,

and local currency)
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Name of Index Weighting Number of Stocks Source of Stocks

MSCI Indexes Market value 1,375 19 countries, 3 international,

38 international industries

(returns in $ and local

currency)

Dow Jones World Stock Index Market value 2,200 13 countries, 3 regions, 120

industry groups (returns

in $, £, ¥, DM, and local

currency)

Euromoney—First Boston Global

Stock Index

Market value — 17 countries (returns in $ and

local currency)

Salomon-Russell World Equity

Index

Market value Russell 1000 and

S-R PMI of 600

non-U.S. stocks

22 countries (returns in $ and

local currency)

Source: Compiled by authors.

Exhibit 5A.1 Summary of Stock-Market Indexes (continued)

Name of Index Weighting Number of Stocks Source of Stocks

Exhibit 5A.2 Foreign Stock-Market Indexes

Name of Index Weighting Number of Stocks History of Index

ATX-index (Vienna) Market value All listed stocks Base year 1967,1991 began

including all stocks

(Value = 100)

Swiss Market Index Market value 18 Base year 1988, stocks selected

from the Basle, Geneva, and

Zurich Exchanges (Value =

1500)

Stockholm General Index Market value All listed stocks Base year 1979, continuously

updated (Value = 100)

Copenhagen Stock Exchange

Share Price Index

Market value All traded stocks Share price is based on average

price of the day

Oslo SE Composite Index

(Sweden)

Market value 25 Base year 1972 (Value = 100)

Johannesburg Stock Exchange

Actuaries Index

Market value 146 Base year 1959 (Value = 100)

Mexican Market Index Market value Variable number, based

on capitalization and

liquidity

Base year 1978, high dollar

returns in recent years

Milan Stock Exchange

MIBMarket

Market value Variable number, based

on capitalization and

liquidity

Change base at beginning of

each year (Value = 1000)

Belgium BEL-20 Stock Index Market value 20 Base year 1991 (Value = 1000)

Madrid General Stock Index Market value 92 Change base at beginning of

each year

Hang Seng Index (Hong Kong) Market value 33 Started in 1969, accounts for

75 percent of total market

FT-Actuaries World Indexes Market value 2,275 Base year 1986

FT-SE 100 Index (London) Market value 100 Base year 1983 (Value = 1000)

CAC General Share Index

(French)

Market value 212 Base year 1981 (Value = 100)

Singapore Straits Times

Industrial Index

Unweighted 30

(continued)
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Name of Index Weighting Number of Stocks History of Index

German Stock Market Index

(DAX)

Market value 30 Base year 1987 (Value = 1000)

Frankfurter Allgemeine Zeitung

Index (FAZ) (German)

Market value 100 Base year 1958 (Value = 100)

Australian Stock Exchange Share

Price Indexes

Market value 250 Introduced in 1979

Dublin ISEQ Index Market value All stocks traded Base year 1988 (Value = 1000)

HEX Index (Helsinki) Market value Varies with different

indexes

Base changes every day

Jakarta Stock Exchange

(Indonesia)

Market value All listed shares Base year 1982 (Value = 100)

Taiwan Stock Exchange Index Market value All listed stocks Base year 1966 (Value = 100)

TSE 300 Composite Index

(Toronto)

Market value 300 Base year 1975 (Value = 1000)

KOSPI (Korean Composite Stock

Price Index)

Market value

(adjusted

for cross-

holdings)

All listed stocks Base year 1980 (Value = 100)

Source: Compiled by authors.

Exhibit 5A.2 Foreign Stock-Market Indexes (continued)

Name of Index Weighting Number of Stocks History of Index
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Developments in Investment
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Chapter 6
Efficient Capital Markets

Chapter 7
An Introduction to Portfolio Management

Chapter 8
An Introduction to Asset Pricing Models

Chapter 9
Multifactor Models of Risk and Return
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The chapters in Part 1 provided background on why individuals invest their funds and what
they expect to derive from this activity. We also argued very strongly for a global investment
program, described the major instruments and capital markets in a global investment environ-
ment, and showed the relationship among these instruments and markets.

We now are ready to discuss how to analyze and value the various investment instruments
available. In turn, valuation requires the estimation of expected returns (cash flows) and a de-
termination of the risk involved in the securities. Before we can begin the analysis, we need to
understand several major developments in investment theory that have influenced how we
specify and measure risk in the valuation process. The purpose of the four chapters in Part 2
is to provide this background on risk and asset valuation.

Chapter 6 describes the concept of efficient capital markets, which hypothesizes that secu-
rity prices reflect the effect of all information. This chapter considers why markets should be
efficient, discusses how one goes about testing this hypothesis, and describes the results of nu-
merous tests that both support the hypotheses and indicate the existence of anomalies that are
inconsistent with the hypotheses. There is also a consideration of behavioral finance, which
has experienced a growth in reputation because it provides a rationale for some of the results.
We conclude the chapter with an extensive discussion of the implications of the results for
those engaged in technical and fundamental analysis as well as portfolio management.

Chapter 7 provides an introduction to portfolio theory, which was developed by Harry
Markowitz. This theory provided the first rigorous measure of risk for investors and showed
how one selects alternative assets to diversify and reduce the risk of a portfolio. Markowitz
also derived a risk measure for individual securities within the context of an efficient portfolio.

Following the development of the Markowitz portfolio model, William Sharpe and several
other academicians extended the Markowitz model into a general equilibrium asset pricing
model that included an alternative risk measure for all risky assets. Chapter 8 contains a de-
tailed description of these developments and an explanation of the relevant risk measure im-
plied by this valuation model, referred to as the capital asset pricing model (CAPM). We
introduce the CAPM at this early point in the book because the risk measure implied by this
model has been used extensively in various valuation models. Although the CAPM has long
been the preeminent theoretical explanation in finance for the connection between risk and
expected return, the past several decades have seen the rise of several competing models.

Chapter 9 is devoted to exploring several of these alternative asset pricing models, which
differ from the CAPM primarily by specifying multiple risk factors in lieu of a single market
portfolio-based variable. The chapter begins with an examination of the arbitrage pricing the-
ory (APT), which is the conceptual foundation for virtually all of the subsequent multifactor
asset pricing models. The APT, which was developed by Steve Ross in response to criticisms
of the CAPM, suggests a linear relationship between a stock’s expected return and many sys-
tematic risk factors.

One severe challenge for investors attempting to use the APT in practice is that it offers no
theoretical guidance as to either the number or the identity of the risk factors. To overcome
this problem, researchers have developed several multifactor models, which attempt to link a
stock’s realized returns to market data on a collection of prespecified variables that are be-
lieved to proxy for the APT risk factors. In specifying these variables, both macroeconomic
and microeconomic approaches and risk factors have been adopted. After explaining these var-
ious approaches, we demonstrate how they are used by investors to both evaluate individual
companies and assess the investment styles of money managers and mutual funds.
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CHA P T E R 6
Efficient Capital Markets

After you read this chapter, you should be able to answer the following questions:

• What does it mean to say that capital markets are efficient?
• Why should capital markets be efficient?
• What factors contribute to an efficient market?
• Given the overall efficient market hypothesis (EMH), what are the three subhypotheses and what are the

implications of each of them?
• How do you test the three efficient market subhypotheses and what are the results of the tests?
• For each set of tests, which results support the EMH and which results indicate an anomaly related to the

hypothesis?
• What is behavioral finance and how does it relate to the EMH?
• What are some of the major findings of behavioral finance and what are the implications of these findings for the

EMH?
• What are the implications of the efficient market hypothesis test results for the following?

• Technical analysis
• Fundamental analysis
• Portfolio managers with superior analysts
• Portfolio managers with inferior analysts

An efficient capital market is one in which security prices adjust rapidly to the arrival
of new information, and, therefore, the current prices of securities reflect all informa-
tion about the security. Some of the most interesting and important academic research
during the past 30 years has analyzed whether our capital markets are efficient. This
extensive research is important because its results have significant real-world implica-
tions for investors and portfolio managers. In addition, the question of whether capital
markets are efficient is one of the most controversial areas in investment research. A
new dimension has been added to the controversy because of the rapidly expanding
research in behavioral finance that has major implications regarding the concept of
efficient capital markets and has provided some intriguing insights on reasons for
many of the anomalies identified.

Because of its importance and controversy, you need to understand the meaning
of the terms efficient capital markets and the efficient market hypothesis (EMH). You
should understand the analysis performed to test the EMH and the results of studies
that either support or contradict the hypothesis. Finally, you should be aware of the
implications of these results when you analyze alternative investments and work to
construct a portfolio.
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We are considering the topic of efficient capital markets at this point for two rea-
sons. First, the prior discussion indicated how the capital markets function, so now it
seems natural to consider the efficiency of these markets in terms of how security
prices react to new information. Second, the overall evidence on capital market effi-
ciency is best described as mixed; some studies support the hypothesis, and others
do not. The implications of these diverse results are important for you as an investor
involved in analyzing securities, estimating intrinsic value, and building a portfolio.

This chapter contains five major sections. The first discusses why we would expect
capital markets to be efficient and the factors that contribute to an efficient market
where the prices of securities reflect available information.

The efficient market hypothesis has been divided into three subhypotheses to fa-
cilitate testing. The second section describes these three subhypotheses and the impli-
cations of each of them.

The third section is the largest section because it contains a discussion of the re-
sults of numerous studies. This review of the research reveals that a large body of evi-
dence supports the EMH, but a growing number of other studies do not support the
hypotheses.

In the fourth section, we discuss the concept of behavioral finance, the studies that
have been done in this area related to efficient markets, and the conclusions as they
relate to the EMH.

The final section discusses what these results imply for an investor who uses either
technical analysis or fundamental analysis or what they mean for a portfolio manager
who has access to superior or inferior analysts. We conclude with a brief discussion of
the evidence for markets in foreign countries.

6.1 WHY SHOULD CAPITAL MARKETS BE EFFICIENT?
As noted earlier, in an efficient capital market, security prices adjust rapidly to the infusion of
new information, and, therefore, current security prices fully reflect all available information.
To be absolutely correct, this is referred to as an informationally efficient market. Although
the idea of an efficient capital market is relatively straightforward, we often fail to consider
why capital markets should be efficient. What set of assumptions imply an efficient capital
market?

An initial and important premise of an efficient market requires that a large number of
profit-maximizing participants analyze and value securities, each independently of the others.

A second assumption is that new information regarding securities comes to the market in a
random fashion, and the timing of one announcement is generally independent of others.1

The third assumption is especially crucial: the buy and sell decisions of all those profit-maxi-
mizing investors cause security prices to adjust rapidly to reflect the effect of new information.
Although the price adjustment may be imperfect, it is unbiased. This means that sometimes
the market will over adjust and other times it will under adjust, but you cannot predict which
will occur at any given time. Security prices adjust rapidly because the many profit-maximizing
investors are competing against one another to profit from the new information.

1New information, by definition, must be information that was not known before and is not predictable. If it were
predictable, it would have been impounded in the security price.
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The combined effect of (1) information coming in a random, independent, unpredictable
fashion and (2) numerous competing investors adjusting stock prices rapidly to reflect
this new information means that one would expect price changes to be independent and ran-
dom. Clearly, the adjustment process requires a large number of investors following the move-
ments of the security, analyzing the impact of new information on its value, and buying or
selling the security until its price adjusts to reflect the new information. This scenario implies
that informationally efficient markets require some minimum amount of trading and that
more trading by numerous competing investors should cause a faster price adjustment, making
the market more efficient. We will return to this need for trading and investor attention when
we discuss some anomalies of the EMH. The reader is also reminded of the discussion in
Chapter 4 regarding the significant increase in transactions and trading volume over the past
decade as well as the reduction in the cost of trading.

Finally, because security prices adjust to all new information, these security prices should
reflect all information that is publicly available at any point in time. Therefore, the security
prices that prevail at any time should be an unbiased reflection of all currently available infor-
mation, including the risk involved in owning the security. Therefore, in an efficient market,
the expected returns implicit in the current price of the security should reflect its risk, which
means that investors who buy at these informationally efficient prices should receive a rate of
return that is consistent with the perceived risk of the security. Put another way, in terms of
the CAPM that is discussed in Chapter 8, all securities should lie on the SML such that their
expected rates of return are consistent with their perceived risk.

6.2 ALTERNATIVE EFFICIENT MARKET HYPOTHESES
Most of the early work related to efficient capital markets was based on the random walk hy-
pothesis, which contended that changes in stock prices occurred randomly. This early academic
work contained extensive empirical analysis without much theory behind it. An article by
Fama (1970) attempted to formalize the theory and organize the growing empirical evidence.
Fama presented the efficient market theory in terms of a fair game model, contending that in-
vestors can be confident that a current market price fully reflects all available information
about a security and, therefore, the expected return based upon this price is consistent with
its risk.

In his original article, Fama divided the overall efficient market hypothesis (EMH) and the
empirical tests of the hypothesis into three subhypotheses depending on the information set
involved: (1) weak-form EMH, (2) semistrong-form EMH, and (3) strong-form EMH.

In a subsequent review article, Fama (1991a) again divided the empirical results into three
groups but shifted empirical results between the prior categories. Therefore, the following dis-
cussion uses the original categories, noted above, but organizes the presentation of results
using the new categories.

In the remainder of this section, we describe the three subhypotheses and the implications
of each of them. As noted, the three subhypotheses are based on alternative information sets.
In the following section, we briefly describe how researchers have tested these hypotheses and
summarize the results of these tests.

6.2.1 Weak-Form Efficient Market Hypothesis
The weak-form EMH assumes that current stock prices fully reflect all security market infor-
mation, including the historical sequence of prices, rates of return, trading volume data, and
other market-generated information, such as odd-lot transactions and transactions by market-
makers. Because it assumes that current market prices already reflect all past returns and any
other security market information, this hypothesis implies that past rates of return and other
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historical market data should have no relationship with future rates of return (that is, rates of
return should be independent). Therefore, this hypothesis contends that you should gain little
from using any trading rule which indicates that you should buy or sell a security based on
past rates of return or any other past security market data.

6.2.2 Semistrong-Form Efficient Market Hypothesis
The semistrong-form EMH asserts that security prices adjust rapidly to the release of all pub-
lic information; that is, current security prices fully reflect all public information. The semi-
strong hypothesis encompasses the weak-form hypothesis, because all the market information
considered by the weak-form hypothesis, such as stock prices, rates of return, and trading vol-
ume, is public. Notably, public information also includes all nonmarket information, such as
earnings and dividend announcements, price-to-earnings (P/E) ratios, dividend-yield (D/P)
ratios, price-book value (P/BV) ratios, stock splits, news about the economy, and political
news. This hypothesis implies that investors who base their decisions on any important new
information after it is public should not derive above-average risk-adjusted profits from their
transactions, considering the cost of trading because the security price should immediately
reflect all such new public information.

6.2.3 Strong-Form Efficient Market Hypothesis
The strong-form EMH contends that stock prices fully reflect all information from public and
private sources. This means that no group of investors has monopolistic access to information
relevant to the formation of prices. Therefore, this hypothesis contends that no group of inves-
tors should be able to consistently derive above-average risk-adjusted rates of return. The
strong-form EMH encompasses both the weak-form and the semistrong-form EMH. Further,
the strong-form EMH extends the assumption of efficient markets, in which prices adjust
rapidly to the release of new public information, to assume perfect markets, in which all infor-
mation is cost-free and available to everyone at the same time.

6.3 TESTS AND RESULTS OF EFFICIENT MARKET HYPOTHESES
Now that you understand the three components of the EMH and what each of them implies
regarding the effect on security prices of different sets of information, we can consider the tests
used to see whether the data support the hypotheses. Therefore, in this section we discuss the
specific tests and summarize the results of these tests.

Like most hypotheses in finance and economics, the evidence on the EMH is mixed. Some
studies have supported the hypotheses and indicate that capital markets are efficient. Results of
other studies have revealed some anomalies related to these hypotheses, indicating results that
do not support the hypotheses.

6.3.1 Weak-Form Hypothesis: Tests and Results
Researchers have formulated two groups of tests of the weak-form EMH. The first category
involves statistical tests of independence between rates of return. The second set of tests entails
a comparison of risk–return results for trading rules that make investment decisions based on
past market information relative to the results from a simple buy-and-hold policy, which as-
sumes that you buy stock at the beginning of a test period and hold it to the end.

Statistical Tests of Independence As discussed earlier, the EMH contends that security re-
turns over time should be independent of one another because new information comes to the
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market in a random, independent fashion, and security prices adjust rapidly to this new infor-
mation. Two major statistical tests have been employed to verify this independence.

First, autocorrelation tests of independence measure the significance of positive or negative
correlation in returns over time. Does the rate of return on day t correlate with the rate of
return on day t − 1, t − 2, or t − 3?2 Those who believe that capital markets are efficient would
expect insignificant correlations for all such combinations.

Several researchers have examined the serial correlations among stock returns for several
relatively short time horizons including 1 day, 4 days, 9 days, and 16 days. The results typically
indicated insignificant correlation in stock returns over time. Some recent studies that consid-
ered portfolios of stocks of different market size have indicated that the autocorrelation is
stronger for portfolios of small market size stocks. Therefore, although the older results tend
to support the hypothesis, the more recent studies cast doubt on it for portfolios of small
firms, although these results could be offset by the higher transaction costs of small-cap stocks
and nonsynchronous trading for small-cap stocks.

The second statistical test of independence as discussed by DeFusco et al. (2004), is the
runs test. Given a series of price changes, each price change is either designated a plus (+) if
it is an increase in price or a minus (−) if it is a decrease in price. The result is a set of pluses
and minuses as follows: + + + − + − − + + − − + +. A run occurs when two consecutive
changes are the same; two or more consecutive positive or negative price changes constitute
one run. When the price changes in a different direction, such as when a negative price change
is followed by a positive price change, the run ends and a new run may begin. To test for in-
dependence, you would compare the number of runs for a given series to the number in a ta-
ble of expected values for the number of runs that should occur in a random series.

Studies that have examined stock price runs have confirmed the independence of stock
price changes over time. The actual number of runs for stock price series consistently fell
into the range expected for a random series. Therefore, these statistical tests of stocks on the
NYSE and on the NASDAQ market have likewise confirmed the independence of stock price
changes over time.

Although short-horizon stock returns (monthly, weekly, and daily) have generally sup-
ported the weak-form EMH, several studies that examined price changes for individual trans-
actions on the NYSE found significant serial correlations. Some of the original studies
indicated that the serial correlation meant that momentum could be used to generate excess
risk-adjusted returns, but they also concluded that the substantial transaction costs wiped out
the profits. In contrast, more recent studies that recognized the substantially lower transaction
cost in the current environment as discussed in Chapter 4 indicate that return momentum can
be a viable trading technique. Subsequently, Heston, Korajczyk, and Sadka (2010) found intra-
day patterns of returns and volume persisted for relatively long periods (40 trading days), and
they attribute this to systematic trading and institutional fund flows.

Tests of Trading Rules The second group of tests of the weak-form EMH were developed in
response to the assertion that some of the prior statistical tests of independence were too rigid
to identify the intricate price patterns examined by technical analysts. As we will discuss in
Chapter 15, technical analysts do not expect a set number of positive or negative price changes
as a signal of a move to a new equilibrium in the market. They typically look for a general
consistency in the price trends over time. Such a trend might include both positive and nega-
tive changes. Therefore, technical analysts believed that their sophisticated trading rules could
not be properly tested by rigid statistical tests.

In response to this objection, investigators attempted to examine alternative technical trad-
ing rules through simulation. Advocates of an efficient market hypothesized that investors

2For a discussion of tests of time-series independence, see DeFusco, McLeavey, Pinto, and Runkle (2004), Chapter 10.
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could not derive abnormal profits above a buy-and-hold policy using any trading rule that
depended solely on past market information.

The trading rule studies compared the risk–return results derived from trading-rule simula-
tions, including transaction costs, to the results from a simple buy-and-hold policy. Three ma-
jor pitfalls can negate the results of a trading-rule study:

1. The investigator should use only publicly available data when implementing the trading
rule. As an example, the trading activities of some set of traders/investors for some pe-
riod ending December 31 may not be publicly available until February 1. Therefore, you
should not factor in information about the trading activity until the information is
public.

2. When computing the returns from a trading rule, you should include all transaction costs
involved in implementing the trading strategy because most trading rules involve many
more transactions than a simple buy-and-hold policy.

3. You must adjust the results for risk because a trading rule might simply select a portfolio
of high-risk securities that should experience higher returns.

Researchers have encountered two operational problems in carrying out these tests of spe-
cific trading rules. First, some trading rules require too much subjective interpretation of data
to simulate mechanically. Second, the almost infinite number of potential trading rules makes
it impossible to test all of them. As a result, only the better-known technical trading rules that
can be programmed into a computer have been examined.

Another factor that should be recognized is that the simulation studies have typically been
restricted to relatively simple trading rules, which many technicians contend are rather naïve.
In addition, many of the early studies employed readily available data from the NYSE, which is
biased toward well-known, heavily traded stocks that certainly should trade in efficient mar-
kets. Recall that markets should be more efficient when there are numerous aggressive, profit-
maximizing investors attempting to adjust stock prices to reflect new information, so market
efficiency will be related to trading volume. Specifically, more trading in a security should pro-
mote market efficiency. Alternatively, for securities with relatively few stockholders and limited
trading activity, the market could be inefficient simply because fewer investors would be ana-
lyzing the effect of any new information. This limited interest would result in insufficient trad-
ing activity to move the price of the security quickly to a new equilibrium value that reflects
the new information. Therefore, using only active, heavily traded stocks when testing a trading
rule could bias the results toward finding efficiency.

Results of Simulations of Specific Trading Rules One of the most popular trading tech-
niques is the filter rule, wherein an investor trades a stock when the price change exceeds a
filter value set for it. As an example, an investor using a 5 percent filter would identify a posi-
tive breakout if the stock were to rise 5 percent from some base, suggesting that the stock price
would continue to rise. A technician would acquire the stock to take advantage of the expected
increase. In contrast, a 5 percent decline from some peak price would be considered a negative
breakout, and the technician would expect a further price decline and would sell any holdings
of the stock and possibly even sell the stock short.

Studies of this trading rule have used a range of filters from 0.5 percent to 50 percent. The
results indicated that small filters would yield above-average profits before taking account of
trading commissions. However, small filters generate numerous trades and, therefore, substan-
tial trading costs. When the pre-2000 trading costs were considered, all the trading profits
turned to losses. It is possible that using recent lower trading costs (post-2011), the results
could be different. Alternatively, trading using larger filters did not yield returns above those
of a simple buy-and-hold policy.
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Researchers have simulated other trading rules that used past market data other than stock
prices. Trading rules have been devised that consider advanced-decline ratios, short sales, short
positions, and specialist activities.3 These simulation tests have generated mixed results. Most
of the early studies using higher commission fees suggested that these trading rules generally
would not outperform a buy-and-hold policy on a risk-adjusted basis after commissions. In
contrast, several recent studies have indicated support for specific trading rules. Therefore,
most evidence from simulations of specific trading rules indicates that most trading rules
tested have not been able to beat a buy-and-hold policy. Therefore, the early test results gener-
ally support the weak-form EMH, but the results are clearly not unanimous, especially if one
considers the substantially lower commissions that currently exist.

6.3.2 Semistrong-Form Hypothesis: Tests and Results
Recall that the semistrong-form EMH asserts that security prices adjust rapidly to the release
of all public information; that is, security prices fully reflect all public information. Studies that
have tested the semistrong-form EMH can be divided into the following sets of studies:

1. Studies to predict future rates of return using available public information beyond pure
market information such as prices and trading volume considered in the weak-form tests.
These studies can involve either time-series analysis of returns or the cross-section distribu-
tion of returns for individual stocks. Advocates of the EMH contend that it would not be
possible to predict future returns using past returns or to predict the distribution of future
returns (e.g., the top quartile or decile of returns) using public information.

2. Event studies that examine how fast stock prices adjust to specific significant economic
events. A corollary approach would be to test whether it is possible to invest in a security
after the public announcement of a significant event (e.g., earnings, stock splits, major eco-
nomic data) and experience significant abnormal rates of return. Again, advocates of the
EMH would expect security prices to adjust rapidly, such that it would not be possible
for investors to experience superior risk-adjusted returns by investing after the public an-
nouncement and paying normal transaction costs.

Adjustment for Market Effects For any of these tests, you need to adjust the security’s rates of
return for the rates of return of the overall market during the period considered. The point is that a
5 percent return in a stock during the period surrounding an announcement ismeaningless until you
know what the aggregate stock market did during the same period and how this stock normally acts
under such conditions. If themarket had experienced a 10 percent return during this announcement
period, the 5 percent return for the stock may be lower than expected.

Early studies (pre-1980) generally recognized the need to make adjustments for market move-
ments by assuming that the individual stocks should experience returns equal to the aggregate
stock market. Thus, the market-adjustment process simply entailed subtracting the market re-
turn from the return for the individual security to derive its abnormal rate of return, as follows:

6.1 ARit = Rit − Rmt

where:

ARit = abnormal rate of return on security i during period t
Rit = rate of return on security i during period t
Rmt = rate of return on a market index during period t

In the example where the stock experienced a 5 percent increase while the market increased
10 percent, the stock’s abnormal return would be minus 5 percent.

3Many of these trading rules are discussed in Chapter 15, which deals with technical analysis.
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Recent authors have adjusted the rates of return for securities by an amount different from
the market rate of return because they recognize that, based on work with the CAPM, all
stocks do not change by the same amount as the market. That is, as will be discussed in
Chapter 8, some stocks are more volatile than the market, and some are less volatile. These
possibilities mean that you must determine an expected rate of return for the stock based on
the market rate of return and the stock’s relationship with the market (its beta). As an exam-
ple, suppose a stock is generally 20 percent more volatile than the market (that is, it has a beta
of 1.20). In such a case, if the market experiences a 10 percent rate of return, you would expect
this stock to experience a 12 percent rate of return. Therefore, you would determine the
abnormal rate of return by computing the difference between the stock’s actual rate of return
and its expected rate of return as follows:

6.2 ARit = Rit − E(Rit)

where:

EðRitÞ= the expected rate of return for stock i during period t based on the market rate of
return and the stock's normal relationship with the market ðits betaÞ

Continuing with the example, if the stock that was expected to have a 12 percent return
(based on a market return of 10 percent and a stock beta of 1.20) had only a 5 percent return,
its abnormal rate of return during the period would be minus 7 percent. Over the normal
long-run period, you would expect the abnormal returns for a stock to sum to zero. Specifi-
cally, during one period the returns may exceed expectations and the next period they may
fall short of expectations.

Alternate Semistrong Tests Given this understanding of the market adjustment, recall that
there are two sets of tests of the semistrong-form EMH. The first set are referred to as return
prediction studies. In these studies, investigators attempt to predict the time series of future
rates of return for individual stocks or the aggregate market using public information. For ex-
ample, is it possible to predict abnormal returns over time for the market based on public in-
formation such as changes in the aggregate dividend yield or the risk premium spread for
bonds? Another example would be event studies that examine abnormal rates of return for a
period immediately after an announcement of a significant economic event, such as a stock
split, a proposed merger, or a stock or bond issue, to determine whether an investor can derive
above-average risk-adjusted rates of return by investing after the release of public information.

Another set of studies attempt to predict cross-sectional returns by examining public infor-
mation regarding individual stocks that will allow investors to predict the cross-sectional dis-
tribution of future risk-adjusted rates of return. For example, they test whether it is possible to
use variables such as the price-earnings ratio, market value size, the price/book-value ratio, the
P/E/growth rate (PEG) ratio, or the dividend yield to predict which stocks will experience
above-average (e.g., top quartile) or below-average risk-adjusted rates of return in the future.

In both sets of tests, the emphasis is on the analysis of abnormal rates of return that deviate
from long-term expectations.

Results of Return Prediction Studies The time-series analysis assumes that in an efficient
market the best estimate of future rates of return will be the long-run historical rates of return.
The tests attempt to determine whether any public information will provide superior estimates
of returns for a short-run horizon (one to six months) or a long-run horizon (one to five years).

Risk Premium Proxies These studies have indicated limited success in predicting short-
horizon returns, but the analysis of long-horizon returns has been quite successful. A prime
example is dividend yield studies. After postulating that the aggregate dividend yield (D/P)
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was a proxy for the risk premium on stocks, they found a positive relationship between the
D/P and future long-run stock market returns.

In addition, several studies have considered two variables related to the term structure of
interest rates: (1) a default spread, which is the difference between the yields on lower-grade
and Aaa-rated long-term corporate bonds (this spread has been used in earlier chapters of
this book as a proxy for a market risk premium), and (2) the term structure spread, which is
the difference between the long-term Treasury bond yield and the yield on one-month Trea-
sury bills. These variables have been used to predict stock returns and bond returns. Similar
variables have also been useful for predicting returns for foreign common stocks.

The reasoning for these empirical results is as follows: When the two most significant
variables—the dividend yield (D/P) and the bond default spread—are high, it implies that inves-
tors are requiring a high return on stocks and bonds. Notably, this occurs during poor economic
environments that imply a low-wealth environment wherein investors perceive an increase in
risk for investments. As a result, for investors to invest and shift consumption from the present
to the future, they will require a high rate of return (i.e., a high-risk premium) that will cause a
decline in prices for risky assets. Therefore, if you invest during this risk-averse period, your sub-
sequent returns will be above normal. In contrast, when dividend yields and yield spreads are
small, it implies that investors have reduced their risk premium and required rates of return,
and, therefore, their future returns will be below normal. The results of studies that support
this expectation would be evidence against the EMH because they indicate you can use public
information on dividend yields and yield spreads to predict future abnormal returns.

Quarterly Earnings Reports Studies that address quarterly reports are considered part of the
times-series analysis. Specifically, these studies examine whether it is possible to predict future
individual stock returns based on publicly available information on changes in quarterly earn-
ings that differed from expectations.

The results generally indicated that there were abnormal stock returns during the 13 or 26
weeks following the announcement of a large unanticipated earnings change—referred to as an
earnings surprise. These results indicate that an earnings surprise is not instantaneously re-
flected in security prices.

An extensive analysis by Rendleman, Jones, and Latané (1982) and a follow-up by Jones,
Rendleman, and Latané (1985) using a large sample and daily data from 20 days before a
quarterly earnings announcement to 90 days after the announcement indicated that 31 percent
of the total response in stock returns came before the earnings announcement, 18 percent on
the day of the announcement, and 51 percent after the announcement.

Several subsequent studies by Benesh and Peterson (1986), Bernard and Thomas (1989),
and Baruch (1989) contended that the reason for the stock price drift was the earnings revi-
sions that followed the earnings surprises and these revisions contributed to the positive corre-
lations of prices.

In summary, these results indicate that the market has not adjusted stock prices to reflect
the release of quarterly earnings surprises as fast as expected by the semistrong EMH, which
implies that earnings surprises and earnings revisions can be used to predict returns for indi-
vidual stocks. These results are evidence against the EMH.4

These results have also been enhanced by research from Campbell, Ramadorai, and
Schwartz (2009), that showed institutions are able to anticipate earning surprises and also a
study by Vega (2006) which contents that the post-announcement drift is also affected by
whether the information is associated with the arrival rate of informed and uniformed traders.
It was also determined that earning surprises have a larger affect on small firms.

4Academic studies such as these, which have indicated the importance of earnings surprises, have led The Wall Street
Journal to publish a section on earnings surprises in connection with regular quarterly earnings reports.
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In addition, there have been some “calendar studies” that questioned whether some regular-
ities in the rates of return during the calendar year would allow investors to predict returns on
stocks. This research included numerous studies on “the January anomaly” and studies that
consider a variety of other daily and weekly regularities.

The January Anomaly Several years ago, Branch (1977) and Branch and Chang (1985) pro-
posed a unique trading rule for those interested in taking advantage of tax selling. Investors
(including institutions) tend to engage in tax selling toward the end of the year to establish
losses on stocks that have declined. After the new year, the tendency is to reacquire these
stocks or to buy similar stocks that look attractive. This scenario would produce downward
pressure on stock prices in late November and December and positive pressure in early
January. Such a seasonal pattern is inconsistent with the EMH since it should be eliminated
by arbitrageurs who would buy in December and sell in early January.

A supporter of the hypothesis found that December trading volume was abnormally high
for stocks that had declined during the previous year and that significant abnormal returns oc-
curred during January for stocks that had experienced losses during the prior year. It was con-
cluded that, because of transaction costs, arbitrageurs must not be eliminating the January tax-
selling anomaly. Subsequent analysis showed that most of the January effect was concentrated
in the first week of trading, particularly on the first day of the year.

Several studies provided support for a January effect but were inconsistent with the tax-sell-
ing hypothesis because of what happened in foreign countries that did not have our tax laws
or a December year-end. They found abnormal returns in January, but the results could not
be explained by tax laws. It has also been shown that the classic relationship between risk
and return is strongest during January and there is a year-end trading volume bulge in late
December–early January.

Another facet of the January effect (refered to as “the other January effect”) is related to
aggregate market returns where in it is contended that stock market returns in January are a
predicter to the return over the next 11 months of the year. A study by Cooper, McConnell,
and Outchinnikou (2006) finds strong support for this contention.

Other Calendar Effects Several other “calendar” effects have been examined, including a
monthly effect, a weekend/day-of-the-week effect, and an intraday effect. One study found a
significant monthly effect wherein all the market’s cumulative advance occurred during the
first half of trading months.

An analysis of the weekend effect found that the mean return for Monday was significantly
negative during five-year subperiods and a total period. In contrast, the average return for the
other four days was positive.

A study decomposed the Monday effect that is typically measured from Friday close to
Monday close into a weekend effect (from Friday close to Monday open), and a pure Monday
trading effect (from Monday open to the Monday close). It was shown that the negative Mon-
day effect found in prior studies actually occurs from the Friday close to the Monday open (it
is really a weekend effect). After adjusting for the weekend effect, the pure Monday trading
effect was positive. Subsequently, it was shown that the Monday effect was on average positive
in January and negative for all other months.

Finally, for large firms, the negative Monday effect occurred before the market opened (it
was a weekend effect), whereas for smaller firms most of the negative Monday effect occurred
during the day on Monday (it was a Monday trading effect).

Predicting Cross-Sectional Returns Assuming an efficient market, all securities should have
equal risk-adjusted returns because security prices should reflect all public information that
would influence the security’s risk. Therefore, studies in this category attempt to determine if

158 Part 2: Developments in Investment Theory



you can use public information to predict what stocks will enjoy above-average or below-
average risk-adjusted returns.

These studies typically examine the usefulness of alternative measures of size or quality to
rank stocks in terms of risk-adjusted returns. Keep in mind that all of these tests involve a
joint hypothesis because they not only consider the efficiency of the market but also are depen-
dent on the asset pricing model that provides the measure of risk used in the test. Specifically,
if a test determines that it is possible to predict risk-adjusted returns, these results could occur
because the market is not efficient, or they could be because the measure of risk is faulty and,
therefore, the measures of risk-adjusted returns are wrong.

Price-Earnings Ratios Several studies beginning with Basu (1977) have examined the relation-
ship between the historical price-earnings (P/E) ratios for stocks and the returns on the stocks.
Some have suggested that low P/E stocks will outperform high P/E stocks because growth com-
panies enjoy high P/E ratios, but the market tends to overestimate the growth potential and thus
overvalues these growth companies, while undervaluing low-growth firms with low P/E ratios. A
relationship between the historical P/E ratios and subsequent risk-adjusted market performance
would constitute evidence against the semistrong EMH, because it would imply that investors
could use publicly available information regarding P/E ratios to predict future abnormal returns.

Performance measures that consider both return and risk indicated that low P/E ratio
stocks experienced superior risk-adjusted results relative to the market, whereas high P/E ratio
stocks had significantly inferior risk-adjusted results.5 Subsequent analysis concluded that pub-
licly available P/E ratios possess valuable information regarding future returns, which is incon-
sistent with semistrong efficiency.

Peavy and Goodman (1983) examined P/E ratios with adjustments for firm size, industry
effects, and infrequent trading and likewise found that the risk-adjusted returns for stocks in
the lowest P/E ratio quintile were superior to those in the highest P/E ratio quintile.

Price-Earnings/Growth Rate (PEG) Ratios During the past decade, there has been a signifi-
cant increase in the use of the ratio of a stock’s price-earnings ratio divided by the firm’s
expected growth rate of earnings (referred to as the PEG ratio) as a relative valuation tool,
especially for stocks of growth companies that have P/E ratios substantially above average.
Advocates of the PEG ratio hypothesize an inverse relationship between the PEG ratio and
subsequent rates of return—that is, they expect that stocks with relatively low PEG ratios (i.e.,
less than one) will experience above-average rates of return while stocks with relatively high
PEG ratios (i.e., in excess of three or four) will have below-average rates of return. A study
by Peters (1991) using quarterly rebalancing supported the hypothesis of an inverse
relationship. These results would constitute an anomaly and would not support the EMH. A
subsequent study by Reilly and Marshall (1999) assumed annual rebalancing and divided the
sample on the basis of a risk measure (beta), market value size, and by expected growth rate.
Except for stocks with low betas and very low expected growth rates, the results were not con-
sistent with the hypothesis of an inverse relationship between the PEG ratio and subsequent
rates of return.

In summary, the results related to using the PEG ratio to select stocks are mixed—several
studies that assume either monthly or quarterly rebalancing indicate an anomaly because the
authors use public information and derive above-average rates of return. In contrast, a study
with more realistic annual rebalancing indicated that no consistent relationship exists between
the PEG ratio and subsequent rates of return.

The Size Effect Banz (1981) examined the impact of size (measured by total market value) on
the risk-adjusted rates of return. The risk-adjusted returns for extended periods (20 to 35

5Composite performance measures are discussed in Chapter 25.
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years) indicated that the small firms consistently experienced significantly larger risk-adjusted
returns than the larger firms. Reinganum (1981) contended that it was the size, not the P/E
ratio, that caused the results discussed in the prior subsection, but this contention was dis-
puted by Basu (1983).

Recall that abnormal returns may occur because the markets are inefficient or because the
market model provides incorrect estimates of risk and expected returns. It was suggested that
the riskiness of the small firms was improperly measured because small firms are traded less
frequently. An alternative risk measure technique confirmed that the small firms had much
higher risk than previously measured, but the consideration of the higher betas still did not
account for the large difference in rates of return.

A study by Stoll and Whaley (1983) that examined the impact of transaction costs con-
firmed the size effect but also found that firms with small market value generally have low
stock prices. Because transaction costs vary inversely with price per share, these costs must be
considered when examining the small-firm effect. They found a significant difference in the
percentage total transaction cost for large firms (2.71 percent) versus small firms (6.77 per-
cent). This differential in transaction costs, assuming frequent trading, can have a significant
impact on the results. Assuming daily transactions, the original small-firm effects are reversed.
The point is, size-effect studies must consider realistic transaction costs and specify holding
period assumptions. A study by Reinganum (1983) that considered both factors over long per-
iods demonstrated that infrequent rebalancing (about once a year) is almost ideal—the results
beat long-run buy-and-hold and avoid frequent rebalancing that causes excess costs. In sum-
mary, small firms outperformed large firms after considering higher risk and realistic transac-
tion costs (assuming annual rebalancing).

Most studies on the size effect employed large databases and long time periods (over 50
years) to show that this phenomenon has existed for many years. In contrast, a study that ex-
amined the performance over various intervals of time concluded that the small-firm effect is
not stable. During most periods investigators found the negative relationship between size
and return; but, during selected periods (such as 1967 to 1975), they found that large firms
outperformed the small firms. Notably, this positive relationship held during the following re-
cent periods: 1984–1987; 1989–1990; 1995–1998; and during 2005–2009 on a risk-adjusted ba-
sis.6 Reinganum (1992) acknowledges this instability but contends that the small-firm effect is
still a long-run phenomenon.

In summary, firm size is a major efficient market anomaly. The two strongest explanations
are higher risk measurements due to infrequent trading and the higher transaction costs. De-
pending on the frequency of trading, these two factors may account for much of the differen-
tial. Keim (1983) also related it to seasonality. These results indicate that the size effect must
be considered in any event study that considers long time periods and contains a sample of
firms with significantly different market values.

Neglected Firms and Trading Activity Arbel and Strebel (1983) considered an additional influ-
ence beyond size—attention or neglect. They measured attention in terms of the number of analysts
who regularly follow a stock and divided the stocks into three groups: (1) highly followed, (2) mod-
erately followed, and (3) neglected. They confirmed the small-firm effect but also found a ne-
glected-firm effect caused by the lack of information and limited institutional interest. The
neglected-firm concept applied across size classes. Contrary results are reported by Beard and Sias
(1997) who found no evidence of a neglected firm premium after controlling for capitalization.

James and Edmister (1983) examined the impact of trading volume by considering the rela-
tionship between returns, market value, and trading activity. The results confirmed the

6A sense of the significant difference in risk is provided by data from the Morningstar/Ibbotson SBBI data (2011) for
the long-term period 1926–2010 that indicates a standard deviation for large-cap stocks at 20.4 percent versus 32.6
percent for small-cap stocks.
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relationship between size and rates of return, but the results indicated no significant difference
between the mean returns of the highest and lowest trading activity portfolios. A subsequent
study hypothesized that firms with less information require higher returns. Using the period
of listing as a proxy for information, they found a negative relationship between returns and
the period of listing after adjusting for firm size and the January effect.

Book Value—Market Value Ratio This ratio relates the book value (BV) of a firm’s equity to
the market value (MV) of its equity. Rosenberg, Reid, and Lanstein (1985) found a significant
positive relationship between current values for this ratio and future stock returns and con-
tended that such a relationship between available public information on the BV/MV ratio and
future returns was evidence against the EMH.7

Strong support for this ratio was provided by Fama and French (1992) who evaluated the
joint effects of market beta, size, E/P ratio, leverage, and the BV/MV ratio (referred to as
BE/ME) on a cross section of average returns. They analyzed the hypothesized positive rela-
tionship between beta and expected returns and found that this positive relationship held
pre-1969 but disappeared during the period 1963 to 1990. In contrast, the negative relation-
ship between size and average return was significant by itself and significant after inclusion of
other variables.

In addition, they found a significant positive relationship between the BV/MV ratio and av-
erage return that persisted even when other variables are included. Most importantly, both size
and the BV/MV ratio are significant when included together and they dominate other ratios.
Specifically, although leverage and the E/P ratio were significant by themselves or with size,
they become insignificant when both size and the BV/MV ratio are considered.

The results in Exhibit 6.1 show the separate and combined effect of the two variables. As
shown, going across the Small-ME (small size) row, BV/MV captures strong variation in aver-
age returns (0.70 to 1.92 percent). Alternatively, controlling for the BV/MV ratio leaves a size
effect in average returns (the high BV/MV results decline from 1.92 to 1.18 percent when go-
ing from small to large). These positive results for the BV/MV ratio were replicated for returns
on Japanese stocks.

In summary, studies that have used publicly available ratios to predict the cross section of
expected returns for stocks have provided substantial evidence in conflict with the semistrong-
form EMH. Significant results were found for P/E ratios, market value size, and BV/MV ratios.
Although the research by Fama and French indicated that the optimal combination appears to
be size and the BV/MV ratio, a study by Jensen, Johnson, and Mercer (1997) indicates that this
combination only works during periods of expansive monetary policy.

Results of Event Studies Recall that the intent of event studies is to examine abnormal rates
of return surrounding significant economic information. Those who advocate the EMH would
expect returns to adjust quickly to announcements of new information such that investors
cannot experience positive abnormal rates of return by acting after the announcement. Because
of space constraints, we can only summarize the results for some of the more popular events
considered.

The discussion of results is organized by event or item of public information. Specifically,
we will examine the price movements and profit potential surrounding stock splits, the sale
of initial public offerings, exchange listings, unexpected world or economic events, and the an-
nouncements of significant accounting changes. Notably, the results for most of these studies
have supported the semistrong-form EMH.

7Many studies define this ratio as “book-to-market value” (BV/MV) because it implies a positive relationship, but
most practitioners refer to it as the “price-to-book value” (P/B) ratio. Obviously the concept is the same, but the sign
changes.
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Stock Split Studies Many investors believe that the prices of stocks that split will increase in
value because the shares are priced lower, which increases demand for them. In contrast, ad-
vocates of efficient markets would not expect a change in value because the firm has simply
issued additional stock and nothing fundamentally affecting the value of the firm has occurred.

The classic study by Fama, Fisher, Jensen, and Roll (1969), referred to hereafter as FFJR,
hypothesized no significant price change following a stock split, because any relevant informa-
tion (such as earnings growth) that caused the split would have already been discounted. The
FFJR study analyzed abnormal price movements surrounding the time of the split and divided
the stock split sample into those stocks that did or did not raise their dividends. Both groups
experienced positive abnormal price changes prior to the split. Stocks that split but did not in-
crease their dividend experienced abnormal price declines following the split and within 12
months lost all their accumulated abnormal gains. In contrast, stocks that split and increased
their dividend experienced no abnormal returns after the split.

These results support the semistrong EMH because they indicate that investors cannot gain
from the information on a stock split after the public announcement. These results were con-
firmed by most (but not all) subsequent studies. In summary, most studies found no short-run
or long-run positive impact on security returns because of a stock split, although the results
are not unanimous.

Exhibit 6.1 Average Monthly Returns on Portfol ios Formed on Size and Book-to-Market

Equity; Stocks Sorted by ME (Down) and Then BE/ME (Across) ; July 1963 to December 1990

In June of each year t, the NYSE, AMEX, and NASDAQ stocks that meet the CRSP-COMPUSTAT data require-

ments are allocated to 10 size portfolios using the NYSE size (ME) breakpoints. The NYSE, AMEX, and NASDAQ

stocks in each size decile are then sorted into 10 BE/ME portfolios using the book-to-market ratios for year t − 1.

BE/ME is the book value of common equity plus balance-sheet deferred taxes for fiscal year t − 1, over market

equity for December of year t − 1. The equal-weighted monthly portfolio returns are then calculated for July of

year t to June of year t + 1.

Average monthly return is the time-series average of the monthly equal-weighted portfolio returns (in

percent).

The All column shows average returns for equal-weighted size decile portfolios. The All row shows average

returns for equal-weighted portfolios of the stocks in each BE/ME group.

BOOK-TO-MARKET PORTFOLIOS

All Low 2 3 4 5 6 7 8 9 High

All 1.23 0.64 0.98 1.06 1.17 1.24 1.26 1.39 1.40 1.50 1.63

Small-ME 1.47 0.70 1.14 1.20 1.43 1.56 1.51 1.70 1.71 1.82 1.92

ME-2 1.22 0.43 1.05 0.96 1.19 1.33 1.19 1.58 1.28 1.43 1.79

ME-3 1.22 0.56 0.88 1.23 0.95 1.36 1.30 1.30 1.40 1.54 1.60

ME-4 1.19 0.39 0.72 1.06 1.36 1.13 1.21 1.34 1.59 1.51 1.47

ME-5 1.24 0.88 0.65 1.08 1.47 1.13 1.43 1.44 1.26 1.52 1.49

ME-6 1.15 0.70 0.98 1.14 1.23 0.94 1.27 1.19 1.19 1.24 1.50

ME-7 1.07 0.95 1.00 0.99 0.83 0.99 1.13 0.99 1.16 1.10 1.47

ME-8 1.08 0.66 1.13 0.91 0.95 0.99 1.01 1.15 1.05 1.29 1.55

ME-9 0.95 0.44 0.89 0.92 1.00 1.05 0.93 0.82 1.11 1.04 1.22

Large-ME 0.89 0.93 0.88 0.84 0.71 0.79 0.83 0.81 0.96 0.97 1.18

Source: Eugene F. Fama and Kenneth French, “The Cross Section of Expected Stock Returns” Journal of Finance 47, no. 2

(June 1992): 446. Reprinted with permission of Blackwell Publishing.

162 Part 2: Developments in Investment Theory



Initial Public Offerings (IPOs) During the past 20 years, a number of closely held companies
have gone public by selling some of their common stock. Because of uncertainty about the ap-
propriate offering price and the risk involved in underwriting such issues, it has been hypoth-
esized that the underwriters would tend to underprice these new issues.

Given this general expectation of underpricing, the studies in this area have generally con-
sidered three sets of questions: (1) How great is the underpricing on average? Does the under-
pricing vary over time? If so, why? (2) What factors cause different amounts of underpricing
for alternative issues? (3) How fast does the market adjust the price for the underpricing?

The answer to the first question is an average underpricing of about 17 percent, but it
varies over time as shown by the results in Exhibit 6.2 for the total period 1980–2010 and for
various subperiods. The major variables that cause differential underpricing seem to be various
risk measures, the size of the firm, the prestige of the underwriter, and the status of the firm’s
accounting firm. On the question of direct interest to the EMH, results in Miller and Reilly
(1987) and Ibbotson, Sindelar, and Ritter (1994) indicate that the price adjustment to the un-
derpricing takes place within one day after the offering. Therefore, it appears that some under-
pricing occurs based on the original offering price, but the ones who benefit from this
underpricing are basically the investors who receive allocations of the original issue. More spe-
cifically, institutional investors captured most (70 percent) of the short-term profits. This rapid
adjustment of the initial underpricing would support the semistrong EMH. Finally, studies by
Ritter (1991); Carter, Dark, and Singh (1998); and Loughran and Ritter (1995) that examined
the long-run returns on IPOs indicate that investors who acquire the stock after the initial
adjustment do not experience positive long-run abnormal returns.

Exchange Listing A significant economic event for a firm is listing its stock on a national ex-
change, especially the NYSE. Such a listing is expected to increase the market liquidity of the
stock and add to its prestige. An important question is, can an investor derive abnormal re-
turns from investing in the stock when a new listing is announced or around the time of the
actual listing? The results regarding abnormal returns from such investing were mixed. All the
studies agreed that (1) the stocks’ prices increased before any listing announcements, and (2)
stock prices consistently declined after the actual listing. The crucial question is: What happens
between the announcement of the application for listing and the actual listing (a period of four
to six weeks)? A study by McConnell and Sanger (1989) points toward profit opportunities
immediately after the announcement that a firm is applying for listing and there is the possi-
bility of excess returns from price declines after the actual listing. Finally, studies that have ex-
amined the impact of listing on the risk of the securities found no significant change in
systematic risk or the firm’s cost of equity.

In summary, because listing studies provide evidence of short-run profit opportunities for
investors using public information, these studies would not support the semistrong-form
EMH.

Unexpected World Events and Economic News The results of several studies that examined
the response of security prices to world or economic news have supported the semistrong-
form EMH. An analysis of the reaction of stock prices to unexpected world events, such as
the Eisenhower heart attack, the Kennedy assassination, and military events, found that prices
adjusted to the news before the market opened or before it reopened after the announcement
(generally, as with the World Trade Center attack, the Exchanges are closed immediately for
various time periods—e.g., one to four days). A study by Pierce and Roley (1985) that exam-
ined the response of stock prices to announcements about money supply, inflation, real eco-
nomic activity, and the discount rate found an impact that did not persist beyond the
announcement day. Finally, Jain (1988) did an analysis of an hourly response of stock returns
and trading volume to surprise announcements and found that unexpected information about
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money supply impacted stock prices within one hour. For a review of studies that considered
the impact of news on individual stocks, see Chan (2003).

Announcements of Accounting Changes Numerous studies have analyzed the impact of an-
nouncements of accounting changes on stock prices. In efficient markets, security prices

Exhibit 6.2 Number of Offer ings, Average First-Day Returns, and Gross

Proceeds of Init ial Publ ic Offer ings in 1980–2010

Year
Number of
Offerings1

Average
First-day Return2

Gross Proceeds,
$ Millions3

1980 75 13.9% 934

1981 197 6.2% 2,367

1982 82 10.6% 1,064

1983 524 8.9% 11,332

1984 222 2.5% 2,841

1985 214 6.2% 5,125

1986 481 6.0% 15,793

1987 344 5.6% 13,300

1988 130 5.4% 4,141

1989 122 7.8% 5,406

1990 115 10.5% 4,325

1991 295 11.7% 16,602

1992 416 10.2% 22,678

1993 527 12.7% 31,599

1994 412 9.8% 17,560

1995 461 21.1% 30,230

1996 688 17.2% 42,425

1997 487 14.0% 32,441

1998 318 20.2% 34,614

1999 486 69.7% 64,927

2000 382 56.2% 65,088

2001 79 14.2% 34,241

2002 70 8.6% 22,136

2003 67 12.3% 10,068

2004 184 12.2% 32,269

2005 168 10.1% 28,593

2006 162 11.9% 30,648

2007 162 13.8% 35,762

2008 21 6.4% 22,762

2009 43 10.6% 13,307

2010 100 8.8% 31,291

1980–89 2,391 6.8% 62,303

1990–99 4,205 21.0% 297,441

2000–10 1,438 23.4% 326,165

1980–2010 8,034 17.1% 685,909

1Beginning in 1980, the number of offerings excludes IPOs with an offer price of less than $5.00,

ADRs, best efforts, units, and Regulation A offers (small issues, raising less than $1.5 million during

the 1980s), real estate investment trusts (REITs), partnerships, and closed-end funds. Banks and

S&Ls and non-CRSP-listed IPOs are included.
2First-day returns are computed as the percentage return from the offering price to the first closing

market price.
3Gross proceeds exclude overallotment options but include the international tranche, if any.

Source: Jay R. Ritter, “Summary Statistics on 1980–2010 Initial Public Offerings with an Offer Price of

$5.00 or More.” (University of Florida, January 2011).
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should react quickly and predictably to announcements of accounting changes that affect the
economic value of the firm. An accounting change that affects reported earnings but has no
economic significance should not affect stock prices. For example, when a firm changes its de-
preciation accounting method for reporting purposes from accelerated to straight line, the firm
should experience an increase in reported earnings, but there is no economic consequence. An
analysis of stock price movements surrounding this specific accounting change supported the
EMH because there were no positive price changes following the change. In fact, there were
some negative price changes because firms making such an accounting change are typically
performing poorly.

During periods of high inflation, many firms will change their inventory method from first-
in, first-out (FIFO) to last-in, first-out (LIFO), which causes a decline in reported earnings but
benefits the firm because it reduces the firm’s taxable earnings and, therefore, tax expenses.
Advocates of efficient markets would expect positive price changes because of the tax savings,
and study results confirmed this expectation.

Therefore, studies such as those by Bernard and Thomas (1990) and Ou and Penman
(1989) indicate that the securities markets react quite rapidly to accounting changes and adjust
security prices as expected on the basis of changes in true value (that is, analysts pierce the
accounting veil and value securities on the basis of relevant economic events).

Corporate Events Corporate finance events such as mergers and acquisitions, spin-offs, reor-
ganization, and various security offerings (common stock, straight bonds, convertible bonds)
have been examined, relative to two general questions: (1) What is the market impact of these
alternative events? (2) How fast does the market adjust the security prices?

Regarding the reaction to corporate events, the answer is very consistent—stock prices react
as one would expect based on the underlying economic impact of the action. For example, the
reaction to mergers is that the stock of the firm being acquired increases in line with the pre-
mium offered by the acquiring firm, whereas the stock of the acquiring firm typically declines
because of the concern that they overpaid for the firm. On the question of speed of reaction,
the evidence indicates fairly rapid adjustment—that is, the adjustment period declines as
shorter interval data are analyzed (using daily data, most studies find that the price adjustment
is completed in about three days). Studies related to financing decisions are reviewed by Smith
(1986). Studies on corporate control that consider mergers and reorganizations are reviewed
by Jensen and Warner (1988). Numerous corporate spin-offs have generated interesting stock
performance as shown by Desai and Jain (1999) and Chemmanur and Yan (2004).

Summary on the Semistrong-Form EMH Clearly, the evidence from tests of the semistrong
EMH is mixed. The hypothesis receives almost unanimous support from the numerous event
studies on a range of events including stock splits, initial public offerings, world events and
economic news, accounting changes, and a variety of corporate finance events. About the
only mixed results come from exchange listing studies.

In sharp contrast, the numerous studies on predicting rates of return over time or for a
cross section of stocks presented evidence counter to semistrong efficiency. This included
time-series studies on risk premiums, calendar patterns, and quarterly earnings surprises. Sim-
ilarly, the results for cross-sectional predictors such as size, the BV/MV ratio (when there is
expansive monetary policy), and P/E ratios indicated anomalies that are not consistent with
market efficiency.

6.3.3 Strong-Form Hypothesis: Tests and Results
The strong-form EMH contends that stock prices fully reflect all information, public and pri-
vate. This implies that no group of investors has access to private information that will allow
them to consistently experience above-average profits. This extremely rigid hypothesis requires

Chapter 6: Efficient Capital Markets 165



not only that stock prices must adjust rapidly to new public information but also that no
group has access to private information.

Tests of the strong-form EMH have analyzed returns over time for different identifiable in-
vestment groups to determine whether any group consistently received above-average risk-ad-
justed returns. Such a group must have access to and act upon important private information
or an ability to act on public information before other investors, which would indicate that
security prices were not adjusting rapidly to all new information.

Investigators have tested this form of the EMH by analyzing the performance of the follow-
ing three major groups of investors: (1) corporate insiders, (2) security analysts at Value Line
and elsewhere, and (3) professional money managers. Prior editions of this book included tests
that considered stock exchange specialists. This discussion is not included in this edition be-
cause the discussion in Chapter 4 indicates that the specialist involvement in stock trading is
currently almost nonexistent due to the significant growth of electronic trading.

Corporate Insider Trading Corporate insiders are required to report monthly to the SEC on
their transactions (purchases or sales) in the stock of the firm for which they are insiders. In-
siders include major corporate officers, members of the board of directors, and owners of 10
percent or more of any equity class of securities. About six weeks after the reporting period,
this insider trading information is made public by the SEC. These insider trading data have
been used to identify how corporate insiders have traded and determine whether they bought
on balance before abnormally good price movements and sold on balance before poor market
periods for their stock. The results of studies including Chowdhury, Howe, and Lin (1993) and
Pettit and Venkatesh (1995) have generally indicated that corporate insiders consistently en-
joyed above-average profits, heavily dependent on selling prior to low returns and not selling
before strong returns. This implies that many insiders had private information from which
they derived above-average returns on their company stock.

In addition, an earlier study found that public investors who consistently traded with the
insiders based on announced insider transactions would have enjoyed excess risk-adjusted re-
turns (after commissions), although a subsequent study concluded that the market had elimi-
nated this inefficiency after considering total transaction costs. Unfortunately, there are no
recent studies that have examined this question assuming the very low transaction costs since
2006.

Overall, these results provide mixed support for the EMH because several studies indicate
that insiders experience abnormal profits, while subsequent studies pre-2006 indicate it is no
longer possible for noninsiders to use this information to generate excess returns. Notably, be-
cause of investor interest in these insider trading data as a result of academic research, The
Wall Street Journal currently publishes a monthly column entitled “Inside Track” that dis-
cusses the largest insider transactions.

Security Analysts Several tests have considered whether it is possible to identify a set of ana-
lysts who have the ability to select undervalued stocks. The analysis involves determining
whether, after a stock recommendation by an analyst is made known, a significant abnormal
return is available to those who follow these recommendations. These studies and those that
discuss performance by money managers are more realistic and relevant than those that con-
sidered corporate insiders because these analysts and money managers are full-time investment
professionals with no obvious advantage except emphasis and training. If anyone should be
able to select undervalued stocks, it should be these “pros.” We initially examine Value Line
rankings and then analyze the usefulness of recommendations by individual analysts.

The Value Line Enigma Value Line (VL) is a large well-known advisory service that publishes
financial information on approximately 1,700 stocks. Included in its report is a timing rank,
which indicates Value Line’s expectation regarding a firm’s common stock performance over
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the coming 12 months. A rank of 1 is the most favorable performance metric and 5 is the
worst. This ranking system, initiated in April 1965, assigns numbers based on four factors:

1. An earnings and price rank of each security relative to all others
2. A price momentum factor
3. Year-to-year relative changes in quarterly earnings
4. A quarterly earnings “surprise” factor (actual quarterly earnings compared with VL esti-

mated earnings)

The firms are ranked based on a composite score for each firm. The top and bottom 100
are ranked 1 and 5, respectively; the next 300 from the top and bottom are ranked 2 and 4;
and the rest (approximately 900) are ranked 3. Rankings are assigned every week based on
the latest data. Notably, all the data used to derive the four factors are public information.

Several years after the ranking was started, Value Line contended that the stocks rated 1 sub-
stantially outperformed the market and the stocks rated 5 seriously underperformed the market
(the performance figures did not include dividend income but also did not charge commissions).

Early studies on the Value Line enigma indicated that there was information in the VL
rankings (especially either rank 1 or 5) and in changes in the rankings (especially going from
2 to 1). Recent evidence indicates that the market is fairly efficient, because the abnormal ad-
justments appear to be complete by Day + 2. An analysis of study results over time likewise
indicates a faster adjustment to the rankings during recent years. Also, despite statistically sig-
nificant price changes, some evidence indicates that it is not possible to derive abnormal re-
turns from these announcements after considering pre-2006 transaction costs. As before, it
would be informative to reconsider those results with current transaction costs. The strongest
evidence regarding not being able to use this information is that Value Line’s Centurion Fund,
which concentrates on investing in rank-1 stocks, has typically underperformed the market.

Analysts’ Recommendations There is evidence in favor of the existence of superior analysts
who apparently possess private information. A study by Womack (1996) found that analysts
appear to have both market timing and stock-picking ability, especially in connection with rel-
atively rare sell recommendations. Jegadeesh et al. (2004) found that consensus recommenda-
tions do not contain incremental information for most stocks beyond other available signals
(momentum and volume), but changes in consensus recommendations are useful. Alterna-
tively, research by Ivkovic and Jegadeesh (2004) indicated that the most useful information
consisted of upward earning revisions in the week prior to earnings announcements. A recent
study by Goff, Hulbart, Keasler, and Walsh (2008) examined the information content of ana-
lyst recommendations after the passage of Regulation Fair Disclosure (REGFD) and concluded
that recommendation changes continue to be informative.

Performance of Professional Money Managers The studies of professional money man-
agers are more realistic and widely applicable than the analysis of insiders because money
managers typically do not have monopolistic access to important new information but are
highly trained professionals who work full time at investment management. Therefore, if any
“normal” set of investors should be able to derive above-average profits, it should be this
group. Also, if any noninsider should be able to derive inside information, professional money
managers should, because they conduct extensive management interviews and they may have
the benefit of input from some superior analysts noted above.

Most studies on the performance of money managers have examined mutual funds because
performance data are readily available for them. Recently, data have become available for bank
trust departments, insurance companies, and investment advisers. The original mutual fund
studies indicated that most funds did not match the performance of a buy-and-hold policy8

8These studies and others on this topic are reviewed in Chapter 24.
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When risk-adjusted returns were examined without considering commission costs, slightly
more than half of the money managers did better than the overall market. When commission
costs, load fees, and management costs were considered, approximately two-thirds of the mu-
tual funds did not match aggregate market performance. It was also found that successful
funds during individual years were inconsistent in their performance over time.

Now that it is possible to get performance data for pension plans and endowment funds,
several studies have documented that the performances of pension plans likewise did not
match that of the aggregate market. The performance by endowments is interesting. Specifi-
cally, the results for a large sample of endowments confirm the inability to outperform the
market. In contrast, the largest endowments in terms of size experienced superior risk-adjusted
performance because of their ability and willingness to consider a wide variety of asset classes
such as venture capital, unique hedge funds, real estate, and commodities on a global basis.

The figures in Exhibit 6.3 provide a rough demonstration of rate of return results for recent per-
iods. These data are collected by Mellon Performance and Risk Analytics as part of its performance
evaluation service. Exhibit 6.3 contains the median rates of return for several investment groups
compared to a set of Russell indexes, including the very broad Russell 3000 index.9 While it is diffi-
cult to do a specific comparison between “universes” and the benchmarks, the overall results seem to

Exhibit 6.3 Annual ized Rates of Return for Investment Manager U.S. Equity Universes

and Benchmark Indexes during Alternative Periods Ending December 31, 2010

1 Year 2 Years 3 Years 4 Years 5 Years 8 Years 10 Years

U.S. Equity Universe Medians

Equity Accounts 14.96 21.90 −2.12 0.49 3.26 7.96 3.11

Equity Oriented Accounts 15.23 22.51 −2.03 0.62 3.35 8.10 3.16

Equity Pooled 14.71 20.70 −2.40 −0.57 2.27 7.33 2.28

Special Equity Pooled 28.22 30.48 3.29 2.21 4.78 11.45 8.66

Value Equity Accounts 14.16 19.24 −3.10 −1.64 2.35 8.22 4.72

Market Oriented Accounts 14.53 21.27 −1.95 0.31 3.28 7.78 2.85

Midcap Equity Accounts 24.45 30.32 1.49 3.70 5.59 11.73 7.41

Growth Equity Accounts 17.29 26.82 −0.97 2.74 3.90 8.27 1.70

Small Cap Accounts 28.21 31.85 3.18 3.41 5.94 12.45 8.76

Mutual Fund Universe-Medians

Balanced Mutual Funds 11.68 17.11 1.04 2.11 3.81 6.25 3.65

Equity Mutual Funds 17.64 25.08 −1.60 0.77 3.07 7.89 2.84

Benchmark Indexes

Russell 1000 Growth Index 16.71 26.55 −0.47 2.47 3.75 7.21 0.02

Russell 1000 Index 16.10 22.11 −2.37 −0.40 2.59 7.23 1.83

Russell 1000 Value Index 15.51 17.58 −4.42 −3.38 1.28 7.07 3.26

Russell 2000 Growth Index 29.09 31.75 2.18 3.38 5.30 10.91 3.78

Russell 2000 Index 26.85 27.01 2.22 1.26 4.47 10.77 6.33

Russell 2000 Value Index 24.50 22.52 2.19 −0.95 3.52 10.49 8.42

Russell 2500 Index 26.71 30.49 2.48 2.21 4.86 11.32 6.98

Russell 3000 Index 16.93 22.50 −2.01 −0.27 2.74 7.49 2.16

Russell Midcap Index 25.47 32.77 1.05 2.17 4.66 11.46 6.54

Source: BNY Mellon Performance & Risk Analytics, LLC. Reprinted by permission.

9The results for these individual accounts have an upward bias because they consider only accounts retained (e.g., if a
firm or bank does a poor job on an account and the client leaves, those results would not be included).
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indicate equality at best for the universes. Therefore, for these periods, most of the money manager
rate of return results (not risk-adjusted) provided weak support for the strong-form EMH.

Conclusions Regarding the Strong-Form EMH The tests of the strong-form EMH have
generated mixed results. The result for corporate insiders did not support the hypothesis be-
cause these individuals apparently have monopolistic access to important information and
use it to derive above-average returns.

Tests to determine whether there are any analysts with private information concentrated on
the Value Line rankings and publications of analysts’ recommendations. The results for Value
Line rankings have changed over time and currently tend toward support for the EMH. Specif-
ically, the adjustment to rankings and ranking changes is fairly rapid, and it appears that trad-
ing is not profitable after transaction costs. Alternatively, individual analysts’ recommendations
and changes in overall consensus estimates seem to contain significant information.

Finally, recent performance by professional money managers provided mixed support for
the strong-form EMH. Most money manager performance studies before 2002 have indicated
that these highly trained, full-time investors could not consistently outperform a simple buy-
and-hold policy on a risk-adjusted basis. In contrast, the recent results shown in Exhibit 6.3
(that are not risk-adjusted) show that about half the non-mutual fund universe beat the broad
Russell 3000 index, while the equity mutual fund results supported the EMH for long-term
periods. Because money managers are similar to most investors who do not have access to in-
side information, these latter results are more relevant to the hypothesis. Therefore, there is
mixed support for the strong-form EMH as applied to most investors.

6.4 BEHAVIORAL FINANCE
10

Our discussion up to this point has dealt with standard finance theory and how to test within
this theoretical context whether capital markets are informationally efficient. However, in the
1990s, a new branch of financial economics was added to the mix. Behavioral finance consid-
ers how various psychological traits affect how individuals or groups act as investors, analysts,
and portfolio managers. As noted by Olsen (1998), behavioral finance advocates recognize that
the standard finance model of rational behavior and profit maximization can be true within
specific boundaries, but they assert that it is an incomplete model since it does not consider
individual behavior. It is argued that some financial phenomena can be better explained using
models where it is recognized that some investors are not fully rational or realize that it is not
possible for arbitrageurs to offset all instances of mispricing (Barberis and Thaler, 2003). Spe-
cifically, according to Olsen (1998), behavioral finance

seeks to understand and predict systematic financial market implications of psychological de-
cisions processes … behavioral finance is focused on the implication of psychological and eco-
nomic principles for the improvement of financial decision-making. (p. 11)

In the preface for Wood (2010), the editor provides a helpful description of behavioral
finance, alluding to a river with three tributaries that form the river of behavioral finance:
(1) psychology that focuses on individual behavior, (2) social psychology, which is the study of
how we behave and make decisions in the presence of others, and (3) neurofinance, which is
the anatomy, mechanics, and functioning of the brain. It is contended that the goal of research
in this area is to help us understand how and why we make choices.

10The discussion in this section was enhanced by two survey articles by Barberis and Thaler (2003) and by Hirschlei-
fer (2001). Also by wonderful presentations at the CFA Research Foundation Workshop in Vancouver (May 2008),
and finally a monograph from the Research Foundation of CFA Institute that contains a set of insightful articles edi-
ted by Arnold S. Wood (2010), entitled Behavioral Finance and Investment Management.
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While it is still being debated whether there is a unified theory of behavioral finance, the
emphasis has been twofold. First, on identifying portfolio anomalies that can be explained by
various psychological traits in individuals and, second, identifying groups or pinpointing in-
stances when it is possible to experience above-normal rates of return by exploiting the biases
of investors, analysts, or portfolio managers.

6.4.1 Explaining Biases
Over time it has been noted that investors have a number of biases that negatively affect their
investment performance. Advocates of behavioral finance have been able to explain a number
of these biases based on psychological characteristics. One major bias documented by Scott,
Stumpp, and Xu (1999) is the propensity of investors to hold on to “losers” too long and sell
“winners” too soon. Apparently, investors fear losses much more than they value gains—a ten-
dency toward loss aversion. This aversion is explained by prospect theory, which contends that
utility depends on deviations from moving reference points rather than absolute wealth.

There are two related biases that seriously impact analysis and investment decisions. The
first is belief perseverance, which means that once people have formed an opinion (on a com-
pany or stock) they cling to it too tightly and for too long. As a result, they are reluctant to
search for contradictory beliefs, and even when they find such evidence, they are very skeptical
about it or even misinterpret such information. A related bias is anchoring, wherein indivi-
duals who are asked to estimate something, start with an initial arbitrary (casual) value and
then adjust away from it. The problem is that the adjustment is often insufficient. Therefore,
if your initial estimate is low, you may raise it with information, but it is likely you will not
raise it enough and thus will still end up below the “best estimates.”

Another bias documented by Solt and Statman (1989) and Shefrin and Statman (1996) for
growth companies is overconfidence in forecasts, which causes analysts to overestimate the
rates of growth and its duration for growth companies and overemphasize good news and ig-
nore negative news for these firms. Analysts and many investors also suffer from representa-
tiveness, which causes them to believe that the stocks of growth companies will be “good”
stocks. This bias is also referred to as confirmation bias, whereby investors look for informa-
tion that supports prior opinions and decisions they have made. They also experience sample
size neglect wherein they are prone to extrapolate the high growth results from a few past
years (e.g., 4–6 years) for long-term periods. As a result, they will misvalue the stocks of these
generally popular companies. Overconfidence is also related to self-attribution bias where peo-
ple have a tendency to ascribe any success to their own talents while blaming any failure on
“bad luck,” which causes them to overestimate their talent (Gervais and Odean, 2001). Over-
confidence is also nurtured by hindsight bias, which is a tendency after an event for an indi-
vidual to believe that he or she predicted it, which causes people to think that they can predict
better than they can.

A study by Brown (1999) examined the effect of noise traders (nonprofessionals with no
special information) on the volatility of closed-end mutual funds. When there is a shift in sen-
timent, these traders move together, which increases the prices and the volatility of these secu-
rities during trading hours. Also, Clarke and Statman (1998) find that noise traders tend to
follow newsletter writers, who in turn tend to “follow the herd.” These writers and “the herd”
are almost always wrong, which contributes to excess volatility.

Shefrin (2001) describes escalation bias, which causes investors to put more money into a
failure that they feel responsible for rather than into a success. This leads to the relatively pop-
ular investor practice of “averaging down” on an investment that has declined in value since
the initial purchase rather than consider selling the stock if it was a mistake. The thinking is
that if it was a buy at $40, it is a screaming bargain at $30. Obviously, an alternative solution is
to reevaluate the stock to see if some important bad news was missed in the initial valuation
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(therefore, sell it and accept the loss), or to confirm the initial valuation and acquire more of
the “bargain.” The difficult psychological factor noted by Shefrin (1999) is that you must seri-
ously look for the bad news and consider the negative effects of this news on the valuation.

6.4.2 Fusion Investing
According to Charles Lee (2003), fusion investing is the integration of two elements of invest-
ment valuation—fundamental value and investor sentiment. In Robert Shiller’s (1984) formal
model, the market price of securities is the expected dividends discounted to infinity (its fun-
damental value) plus a term that indicates the demand from noise traders who reflect investor
sentiment. It is contended that when noise traders are bullish, stock prices will be higher than
normal or higher than what is justified by fundamentals. Under this combination pricing
model of fusion investing, investors will engage in fundamental analysis but also should con-
sider investor sentiment in terms of fads and fashions. During some periods, investor senti-
ment is rather muted and noise traders are inactive, so that fundamental valuation dominates
market returns. In other periods, when investor sentiment is strong, noise traders are very ac-
tive and market returns are more heavily impacted by investor sentiments. Both investors and
analysts should be cognizant of these dual effects on the aggregate market, various economic
sectors, and individual stocks.

Beyond advocating awareness of the dual components of fusion investing, results from
other studies have documented that fundamental valuation may be the dominant factor but it
takes much longer to assert itself—about three years. To derive some estimate of changing in-
vestor sentiment, Lee proposes several measures of investor sentiment, most notably analysts’
recommendations, price momentum, and high trading turnover. Significant changes in these
variables for a stock will indicate a movement from a glamour stock to a neglected stock or
vice versa. The market price of a glamour stock will exceed its intrinsic value while a neglected
stock will sell at a discount to its intrinsic value.

6.5 IMPLICATIONS OF EFFICIENT CAPITAL MARKETS
Having reviewed the results of numerous studies related to different facets of the EMH, the im-
portant question is: What does this mean to individual investors, financial analysts, portfolio
managers, and institutions? Overall, the results of many studies indicate that the capital markets
are efficient as related to numerous sets of information. At the same time, research has uncov-
ered a substantial number of instances where the market fails to adjust prices rapidly to public
information. Given these mixed results regarding the existence of efficient capital markets, it is
important to consider the implications of this contrasting evidence of market efficiency.

The following discussion considers the implications of both sets of evidence. Specifically
given results that support the EMH, we consider what techniques will not work and what
you should do if you cannot beat the market. In contrast, because of the evidence that fails to
support the EMH, we discuss what information and psychological biases should be considered
when attempting to derive superior investment results through active security valuation and
portfolio management.

6.5.1 Efficient Markets and Technical Analysis
The assumptions of technical analysis directly oppose the notion of efficient markets. A basic
premise of technical analysis is that stock prices move in trends that persist.11 Technicians be-
lieve that when new information comes to the market, it is not immediately available to every-
one but is typically disseminated from the informed professional to the aggressive investing
public and then to the great bulk of investors. Also, technicians contend that investors do not

11Chapter 15 contains an extensive discussion of technical analysis.
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analyze information and act immediately. This process takes time. Therefore, they hypothesize
that stock prices move to a new equilibrium after the release of new information in a gradual
manner, which causes trends in stock price movements that persist.

Technical analysts believe that nimble traders can develop systems to detect the beginning of a
movement to a new equilibrium (called a “breakout”). Hence, they hope to buy or sell the stock im-
mediately after its breakout to take advantage of the subsequent, gradual price adjustment.

The belief in this pattern of price adjustment directly contradicts advocates of the EMH
who believe that security prices adjust to new information very rapidly. These EMH advocates
do not contend, however, that prices adjust perfectly, which implies a chance of overadjust-
ment or underadjustment. Still, because it is uncertain whether the market will over- or un-
der-adjust at any time, you cannot derive abnormal profits from adjustment errors.

If the capital market is weak-form efficient as indicated by most of the results, then prices
fully reflect all relevant market information so technical trading systems that depend only on
past trading data cannot have any value. By the time the information is public, the price ad-
justment has taken place. Therefore, a purchase or sale using a technical trading rule should
not generate abnormal returns after taking account of risk and transaction costs. Still, recall
the discussion in Chapter 4 regarding the dramatic decline in transaction costs due to the in-
crease in trade volume and the significant new technology. Given this new environment, it is
important to acknowledge that prior results that depended heavily on high transaction costs
need to be reconsidered.

6.5.2 Efficient Markets and Fundamental Analysis
As you know from our prior discussion, fundamental analysts believe that, at any time, there is a
basic intrinsic value for the aggregate stock market, various industries, or individual securities
and that these values depend on underlying economic factors. Therefore, investors should deter-
mine the intrinsic value of an investment asset at a point in time by examining the variables that
determine value such as future earnings or cash flows, interest rates, and risk variables. If the
prevailing market price differs from the estimated intrinsic value by enough to cover transaction
costs, you should take appropriate action: You buy if the market price is substantially below in-
trinsic value and do not buy, or you sell, if the market price is above the intrinsic value. Inves-
tors who are engaged in fundamental analysis believe that, occasionally, market price and
intrinsic value differ but eventually investors recognize the discrepancy and correct it.

An investor who can do a superior job of estimating intrinsic value can consistently make
superior market timing (asset allocation) decisions or acquire undervalued securities and gen-
erate above-average returns. Fundamental analysis involves aggregate market analysis, industry
analysis, company analysis, and portfolio management. The divergent results from the EMH
research have important implications for all of these components.

Aggregate Market Analysis with Efficient Capital Markets Chapter 11 makes a strong
case that intrinsic value analysis should begin with aggregate market analysis. Still, the EMH
implies that if you examine only past economic events, it is unlikely that you will outperform
a buy-and-hold policy because the market rapidly adjusts to known economic events. Evidence
suggests that the market experiences long-run price movements; but, to take advantage of
these movements in an efficient market, you must do a superior job of estimating the relevant
variables that cause these long-run movements. Put another way, if you only use historical data
to estimate future values and invest on the basis of these “old news” estimates, you will not
experience superior, risk-adjusted returns.

Industry and Company Analysis with Efficient Capital Markets As we discuss in
Chapter 13, the wide distribution of returns from different industries and from different
companies in an industry clearly justifies industry and company analysis. Again, the EMH
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does not contradict the potential value of such analysis but implies that you need to (1) under-
stand the relevant variables that affect rates of return, and (2) do a superior job of estimating
future values for these relevant valuation variables. To demonstrate this, Malkiel and Cragg
(1970) developed a model that did an excellent job of explaining past stock price movements
using historical data. When this valuation model was employed to project future stock price
changes using past company data, however, the results were consistently inferior to a buy-
and-hold policy. This implies that, even with a good valuation model, you cannot select stocks
that will provide superior future returns using only past data as inputs. The point is, most ana-
lysts are aware of the several well-specified valuation models, so the factor that differentiates
superior from inferior analysts is the ability to provide more accurate estimates of the critical
inputs to the valuation models and be different from the consensus.

A study by Benesh and Peterson (1986) showed that the crucial difference between the
stocks that enjoyed the best and worst price performance during a given year was the relation-
ship between expected earnings of professional analysts and actual earnings (that is, it was
earnings surprises). Specifically, stock prices increased if actual earnings substantially exceeded
expected earnings and stock prices fell if actual earnings were below expected levels. As sug-
gested by Fogler (1993), if you can do a superior job of projecting earnings and your expecta-
tions differ from the consensus (i.e., you project earnings surprises), you will have a superior
stock selection record. To summarize this discussion, there are two factors that are required
to be a superior analyst: (1) you must be correct in your estimates, and (2) you must be differ-
ent from the consensus. Remember, if you are only correct and not different, that assumes you
were predicting the consensus and the consensus was correct, which implies no surprise and
no abnormal price movement.

The quest to be a superior analyst holds some good news and some suggestions. The good
news is related to the strong-form tests that indicated the likely existence of superior analysts.
It was shown that the rankings by Value Line contained information value, even though it
might not be possible to profit from the work of these analysts after transaction costs. Also,
the price adjustments to the publication of analyst recommendations also point to the exis-
tence of superior analysts. The point is, there are some superior analysts, but only a limited
number, and it is not an easy task to be among this select group. Most notably, to be a super-
ior analyst you must do a superior job of estimating the relevant valuation variables and pre-
dicting earnings surprises, which implies that you differ from the consensus, then you should
consistently identify undervalued or overvalued securities.

The suggestions for those involved in fundamental analysis are based on the studies that
considered the cross section of future returns. As noted, these studies indicated that P/E ratios,
size, and the BV/MV ratios were able to differentiate future return patterns with size and the
BV/MV ratio appearing to be the optimal combination. Therefore, these factors should be con-
sidered when selecting a universe or analyzing firms. In addition, the evidence suggests that
neglected firms should be given extra consideration. Although these ratios and characteristics
have been shown to be useful in isolating superior stocks from a large sample, it is our sugges-
tion that they are best used to derive a viable sample to analyze from the total universe (e.g.,
select 200 stocks to analyze from a universe of 3,000). Then the 200 stocks should be rigor-
ously valued using the techniques discussed in subsequent chapters.

How to Evaluate Analysts or Investors If you want to determine if an individual is a
superior analyst or investor, you should examine the performance of numerous securities that
this analyst or investor recommends over time in relation to the performance of a set of ran-
domly selected stocks of the same risk class. The stock selections of a superior analyst or inves-
tor should consistently outperform the randomly selected stocks. The consistency requirement
is crucial because you would expect a portfolio developed by random selection to outperform
the market about half the time.
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Conclusions about Fundamental Analysis A text on investments can indicate the relevant
variables that you should analyze and describe the important analysis techniques, but actually
estimating the relevant variables is as much an art and a product of hard work as it is a sci-
ence. If the estimates could be done on the basis of some mechanical formula, you could pro-
gram a computer to do it, and there would be no need for analysts. Therefore, the superior
analyst or successful investor must understand what variables are relevant to the valuation
process and have the ability and work ethic to do a superior job of estimating values for these
important valuation variables. There is no magic formula for superior estimation. Many times
it simply means digging deeper and wider in your analysis to derive a better understanding of
the economy, the industry and the firm. Alternatively, one can be superior if he or she has the
ability to interpret the impact or estimate the effect of some public information better than
others due to this better understanding.

6.5.3 Efficient Markets and Portfolio Management
As noted, studies have indicated that the majority of professional money managers cannot beat
a buy-and-hold policy on a risk-adjusted basis. One explanation for this generally inferior per-
formance is that there are no superior analysts and the cost of research and trading forces the
results of merely adequate analysis into the inferior category. Another explanation, which is
favored by the authors and has some empirical support from the Value Line and analyst rec-
ommendation results, is that money management firms employ both superior and inferior
analysts and the gains from the recommendations by the few superior analysts are offset by
the costs and the poor results derived from the recommendations of the inferior analysts.

This raises the question: Should a portfolio be managed actively or passively? The following
discussion indicates that the decision of how to manage the portfolio (actively or passively)
depends on whether the manager (or an investor) has access to superior analysts. A portfolio
manager with superior analysts or an investor who believes that he or she has the time and
expertise to be a superior investor can manage a portfolio actively by looking for undervalued
or overvalued securities and trading accordingly. In contrast, without access to superior ana-
lysts or the time and ability to be a superior investor, you should manage passively and assume
that all securities are properly priced based on their levels of risk.

Portfolio Management with Superior Analysts A portfolio manager with access to super-
ior analysts who have unique insights and analytical ability should follow their recommenda-
tions. The superior analysts should make investment recommendations for a certain
proportion of the portfolio, and the portfolio manager should ensure that the risk preferences
of the client are maintained.

Also, the superior analysts should be encouraged to concentrate their efforts in mid-cap and
small-cap stocks that possess the liquidity required by institutional portfolio managers. But be-
cause these stocks typically do not receive the attention given the top-tier stocks, the markets
for these neglected stocks may be less efficient than the market for large well-known stocks
that are being analyzed by numerous analysts.

Recall that capital markets are expected to be efficient because many investors receive new
information and analyze its effect on security values. If the number of analysts following a
stock differ, one could conceive of differences in the efficiency of the markets. New informa-
tion on top-tier stocks is well publicized and rigorously analyzed so the price of these securities
should adjust rapidly to reflect the new information. In contrast, mid-cap and small-cap stocks
receive less publicity and fewer analysts follow these firms, so prices may differ from intrinsic
value for one of two reasons. First, because of less publicity, there is less information available
on these firms. Second, there are fewer analysts following these firms so the adjustment to the
new information is slowed. Therefore, the possibility of finding temporarily undervalued secu-
rities among these neglected stocks is greater. Again, in line with the cross-section study
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results, these superior analysts should pay particular attention to the BV/MV ratio, to the size
of stocks being analyzed, and to the monetary policy environment.

Portfolio Management without Superior Analysts A portfolio manager (or investor)
who does not have access to superior analysts should proceed as follows. First, he or she
should measure the risk preferences of his or her clients, then build a portfolio to match this
risk level by investing a certain proportion of the portfolio in risky assets and the rest in a
risk-free asset, as discussed in Chapter 8.

The risky asset portfolio must be completely diversified on a global basis so it moves consis-
tently with the world market. In this context, proper diversification means eliminating all unsys-
tematic (unique) variability. In our prior discussion, it was estimated that it required about 20
securities to gain most of the benefits (more than 90 percent) of a completely diversified portfo-
lio. More than 100 stocks are required for complete diversification. To decide how many securi-
ties to actually include in your global portfolio, you must balance the added benefits of complete
worldwide diversification against the costs of research for the additional stocks.

Finally, you should minimize transaction costs. Assuming that the portfolio is completely
diversified and is structured for the desired risk level, excessive transaction costs that do not
generate added returns will detract from your expected rate of return. Three factors are in-
volved in minimizing total transaction costs:

1. Minimize taxes. Methods of accomplishing this objective vary, but it should receive prime
consideration.

2. Reduce trading turnover. Trade only to sell overvalued stock out of the portfolio or add
undervalued stock while maintaining a given risk level.

3. When you trade, minimize liquidity costs by trading relatively liquid stocks. To accomplish
this, submit limit orders to buy or sell several stocks at prices that approximate the
market-makers quote. That is, you would put in limit orders to buy stock at the bid price
or sell at the ask price. The stock bought or sold first is the most liquid one; all other
orders should be withdrawn.

In summary, if you lack access to superior analysts, you should do the following:

1. Determine and quantify your risk preferences.
2. Construct the appropriate risk portfolio by dividing the total portfolio between risk-free

assets and a risky asset portfolio.
3. Diversify completely on a global basis to eliminate all unsystematic risk.
4. Maintain the specified risk level by rebalancing when necessary.
5. Minimize total transaction costs.

The Rationale and Use of Index Funds and Exchange-Traded Funds As discussed, ef-
ficient capital markets and a lack of superior analysts imply that many portfolios should be
managed passively to match the performance of the aggregate market, minimizing the costs
of research and trading. In response to this demand, several institutions have introduced index
funds, which are security portfolios designed to duplicate the composition, and performance,
of a selected market index series.

Notably, this concept of stock-market index funds has been extended to other areas of in-
vestments and, as discussed by Gastineau (2001) and Kostovetsky (2003), has been enhanced
by the introduction of exchange-traded funds (ETFs). Index bond funds attempt to emulate
the bond-market indexes discussed in Chapter 5. Also, some index funds focus on specific seg-
ments of the market such as international bond-index funds, international stock-index funds
that target specific countries, and index funds that target small-cap stocks in the United States
and Japan. When financial planners want a given asset class in their portfolios, they often use
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index funds or ETFs to fulfill this need. Index funds or ETFs are less costly in terms of re-
search and commissions, and, they generally provide the same or better performance than the
majority of active portfolio managers. An innovation suggested by Arnott, Hsu, and West
(2008) is to weight the stocks in an index fund based on fundamentals such as earnings, cash
flow, and/or dividends rather than market values.

Insights from Behavioral Finance As noted earlier, the major contributions of behavioral
finance researchers are explanations for some of the anomalies discovered by prior academic
research. They also suggest opportunities to derive abnormal rates of return by acting on
some of the deeply ingrained biases of investors. For some further analysis, see Barbaris,
Schliefer, and Vishney (1998). Clearly, their findings support the notion that the stocks of
growth companies typically will not be growth stocks because analysts become overconfident
in their ability to predict future growth rates and eventually derive valuations that either fully
value or overvalue future growth. Behavioral finance research also supports the notion of con-
trary investing, confirming the notion of the herd mentality of analysts in stock recommenda-
tions or quarterly earning estimates and the recommendations by newsletter writers. Also, it is
important to recall the loss aversion and escalation bias that causes investors to ignore bad
news and hold losers too long and in some cases acquire additional shares of losers to average
down the cost. Before averaging down, be sure you reevaluate the stock and consider all the
potential bad news we tend to ignore. Finally, recognize that market prices are a combination
of fundamental value and investor sentiment.

SUMMARY
• The efficiency of capital markets has implications

for the investment analysis and management of
your portfolio. Capital markets should be efficient
because numerous rational, profit-maximizing in-
vestors react quickly to the release of new infor-
mation. Assuming prices reflect new information,
they are unbiased estimates of the securities’ true,
intrinsic value, and there should be a consistent
relationship between the return on an investment
and its risk.

• The voluminous research on the EMH has been
divided into three segments that have been tested
separately. The weak-form EMH states that stock
prices fully reflect all market information, so any
trading rule that uses past market data to predict
future returns should have no value. The results of
most studies supported this hypothesis.

• The semistrong-form EMH asserts that security
prices adjust rapidly to the release of all public in-
formation. The tests of this hypothesis either ex-
amine the opportunities to predict future rates of
return (either a time series or a cross section) or
they involve event studies in which investigators
analyzed whether investors could derive above-av-
erage returns from trading on the basis of public
information. The test results for this hypothesis
were clearly mixed. On the one hand, the results

for almost all the event studies related to eco-
nomic events such as stock splits, initial public of-
ferings, and accounting changes consistently
supported the semistrong hypothesis. In contrast,
several studies that examined the ability to predict
rates of return on the basis of unexpected quar-
terly earnings, P/E ratios, size, neglected stocks,
and the BV/MV ratio, as well as several calendar
effects, generally did not support the hypothesis.

• The strong-form EMH states that security prices
reflect all information. This implies that nobody
has private information, so no group should be
able to derive above-average returns consistently.
Studies that examined the results for corporate in-
siders did not support the strong-form hypothesis.
An analysis of individual analysts as represented by
Value Line or by recommendations published in
The Wall Street Journal give mixed results. The re-
sults indicated that the Value Line rankings have
significant information but it may not be possible
to profit from it, whereas the recommendations by
analysts indicated the existence of private informa-
tion. In contrast, the performance by professional
money managers supported the EMH because their
risk-adjusted investment performance (whether
mutual funds or pension funds) was typically infe-
rior to results achieved with buy-and-hold policies.
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• During the past decade, there has been significant
research in behavioral finance by investigators who
contend that the standard finance theory model is
incomplete since it does not consider implications
of psychological decisions made by individuals that
help explain many anomalies, identify the existence
of several biases, and provide opportunities for ex-
cess returns. It is important to be aware of a num-
ber of biases for two reasons: first, they can lead to
inferior performance as an analyst and portfolio
manager; second, it is possible to exploit them for
excess returns.

• Given the mixed results from the numerons stud-
ies discussed in this chapter, it is important to
consider the implications of all of this for techni-
cal or fundamental analysts and for portfolio
managers. The EMH indicates that technical anal-
ysis should be of no value. All forms of fundamen-
tal analysis are useful, but they are difficult to
implement because they require the ability to esti-
mate future values for relevant economic variables.
Superior analysis is possible but difficult because it
requires superior projections that differ from the
consensus. Those who manage portfolios should

constantly evaluate investment advice to deter-
mine whether it is superior.

• Without access to superior analytical advice, you
should run your portfolio like an index fund or an
ETF. In contrast, thosewith superior analytical ability
should be allowed tomake decisions, but they should
concentrate their efforts on mid-cap firms and ne-
glected firms where there is a higher probability of
discovering misvalued stocks. The analysis should
be particularly concerned with a firm’s BV/MV ratio,
its size, and the monetary environment.

• This chapter contains some good news and some
bad news. The good news is that the practice of
investment analysis and portfolio management is
not an art that has been lost to the great computer
in the sky. Viable professions still await those will-
ing to extend the effort and able to accept the
pressures. The bad news is that many bright,
hardworking people with extensive resources
make the game tough. In fact, those competitors
have created a fairly efficient capital market in
which it is extremely difficult for most analysts
and portfolio managers to consistently achieve
superior results.
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QUESTIONS
1. Discuss the rationale for expecting an efficient capital market. What factor would you

look for to differentiate the market efficiency for two alternative stocks?
2. Define and discuss the weak-form EMH. Describe the two sets of tests used to examine

the weak-form EMH.
3. Define and discuss the semistrong-form EMH. Describe the two sets of tests used to ex-

amine the semistrong-form EMH.
4. What is meant by the term abnormal rate of return?
5. Describe how you would compute the abnormal rate of return for a stock for a period

surrounding an economic event. Give a brief example for a stock with a beta of 1.40.
6. Assume you want to test the EMH by comparing alternative trading rules to a buy-

and-hold policy. Discuss the three common mistakes that can bias the results against
the EMH.

7. Describe the results of a study that supported the semistrong-form EMH. Discuss the na-
ture of the test and specifically why the results support the hypothesis.

8. Describe the results of a study that did not support the semistrong-form EMH. Discuss
the nature of the test and specifically why the results did not support the hypothesis.

9. For many of the EMH tests, it is really a test of a “joint hypothesis.” Discuss what is
meant by this concept. What are the joint hypotheses being tested?

10. Define and discuss the strong-form EMH. Why do some observers contend that the
strong-form hypothesis really requires a perfect market in addition to an efficient mar-
ket? Be specific.

11. Discuss how you would test the strong-form EMH. Why are these tests relevant? Give a
brief example.

12. Describe the results of a study that did not support the strong-form EMH. Discuss the
test involved and specifically why the results reported did not support the hypothesis.

13. Describe the results of a study that did support the strong-form EMH. Discuss the test
involved and specifically why these results support the hypothesis.

14. Describe the general goal of behavioral finance.
15. Why do the advocates of behavioral finance contend that the standard finance theory is

incomplete?
16. What does the EMH imply for the use of technical analysis?
17. What does the EMH imply for fundamental analysis? Discuss specifically what it does

not imply.
18. In a world of efficient capital markets, what do you have to do to be a superior analyst?

How would you test whether an analyst was superior?
19. What advice would you give to your superior analysts in terms of the set of firms to an-

alyze and variables that should be considered in the analysis? Discuss your reasoning for
this advice.

20. How should a portfolio manager without any superior analysts run his or her portfolio?
21. Describe the goals of an index fund. Discuss the contention that index funds are the ul-

timate answer in a world with efficient capital markets.
22. At a social gathering, you meet the portfolio manager for the trust department of a local

bank. He confides to you that he has been following the recommendations of the depart-
ment’s six analysts for an extended period and has found that two are superior, two are
average, and two are clearly inferior. What would you recommend that he do to run his
portfolio?

23. Tom Max, TMP’s quantitative analyst, has developed a portfolio construction model
about which he is excited. To create the model, Max made a list of the stocks currently
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in the S&P 500 Stock Index and obtained annual operating cash flow, price, and total
return data for each issue for the past five years. As of each year-end, this universe was
divided into five equal-weighted portfolios of 100 issues each, with selection based solely
on the price/cash flow rankings of the individual stocks. Each portfolio’s average annual
return was then calculated.

During this five-year period, the linked returns from the portfolios with the lowest
price/cash flow ratio generated an annualized total return of 19.0 percent, or 3.1 percent-
age points better than the 15.9 percent return on the S&P 500 Stock Index. Max also
noted that the lowest price-cash-flow portfolio had a below-market beta of 0.91 over
this same time span.
a. Briefly comment on Max’s use of the beta measure as an indicator of portfolio risk in

light of recent academic tests of its explanatory power with respect to stock returns.
b. You are familiar with the literature on market anomalies and inefficiencies. Against

this background, discuss Max’s use of a single-factor model (price–cash flow) in his
research.

24. a. Briefly explain the concept of the efficient market hypothesis (EMH) and each of its
three forms—weak, semistrong, and strong—and briefly discuss the degree to which
existing empirical evidence supports each of the three forms of the EMH.

b. Briefly discuss the implications of the efficient market hypothesis for investment pol-
icy as it applies to:
(i) technical analysis in the form of charting, and
(ii) fundamental analysis.

c. Briefly explain two major roles or responsibilities of portfolio managers in an efficient
market environment.

PROBLEMS
1. Compute the abnormal rates of return for the following stocks during period t (ignore dif-

ferential systematic risk):

Stock Rit Rmt

B 11.5% 4.0%
F 10.0 8.5
T 14.0 9.6
C 12.0 15.3
E 15.9 12.4

Rit = return for stock i during period t
Rmt = return for the aggregate market during period t

2. Compute the abnormal rates of return for the five stocks in Problem 1 assuming the fol-
lowing systematic risk measures (betas):

Stock β i

B 0.95
F 1.25
T 1.45
C 0.70
E −0.30

3. Compare the abnormal returns in Problems 1 and 2 and discuss the reason for the differ-
ence in each case.
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4. Look up the daily trading volume for the following stocks during a recent five-day period:

• Merck
• Caterpillar
• Intel
• McDonald’s
• General Electric

Randomly select five stocks from the NYSE, and examine their daily trading volume for
the same five days.
a. What are the average volumes for the two samples?
b. Would you expect this difference to have an impact on the efficiency of the markets for

the two samples? Why or why not?
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CHA P T E R 7
An Introduction to Portfolio
Management

After you read this chapter, you should be able to answer the following questions:

• What do we mean by risk aversion, and what evidence indicates that investors are generally risk averse?
• What are the basic assumptions behind the Markowitz portfolio theory?
• What do we mean by risk, and what are some measures of risk used in investments?
• How do we compute the expected rate of return for a portfolio of assets?
• How do we compute the standard deviation of rates of return for an individual risky asset?
• What do we mean by the covariance between rates of return, and how is it computed?
• What is the relationship between covariance and correlation?
• What is the formula for the standard deviation for a portfolio of risky assets, and how does it differ from the

standard deviation of an individual risky asset?
• Given the formula for the standard deviation of a portfolio, how do we diversify a portfolio?
• What happens to the portfolio standard deviation when the correlation between the assets changes?
• What is the risk–return efficient frontier of risky assets?
• Why do different investors select different portfolios from the set of portfolios on the efficient frontier?
• What determines which portfolio an investor selects on the efficient frontier?

One of the major advances in the investment field during the past few decades has
been the recognition that you cannot create an optimum investment portfolio by sim-
ply combining numerous individual securities that have desirable risk–return charac-
teristics. Specifically, it has been shown that an investor must consider the relationship
among the investments to build an optimum portfolio that will meet investment ob-
jectives. The recognition of how to create an optimum portfolio was demonstrated in
the derivation of portfolio theory.

In this chapter we explain portfolio theory in detail by introducing the basic port-
folio risk formula for combining different assets. When you understand this formula
and its implications, you will understand why and how you should diversify your
portfolio.

7.1 SOME BACKGROUND ASSUMPTIONS
We begin by clarifying some general assumptions of portfolio theory. This includes not only
what we mean by an optimum portfolio but also what we mean by the terms risk aversion
and risk.

One basic assumption of portfolio theory is that investors want to maximize the returns
from the total set of investments for a given level of risk. To understand such an assumption
requires certain ground rules. First, your portfolio should include all of your assets and
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liabilities, not only your marketable securities but also your car, house, and less marketable
investments such as coins, stamps, art, antiques, and furniture. The full spectrum of invest-
ments must be considered because the returns from all these investments interact, and this
relationship among the returns for assets in the portfolio is important. Hence, a good portfolio
is not simply a collection of individually good investments.

7.1.1 Risk Aversion
Portfolio theory also assumes that investors are basically risk averse, meaning that, given a
choice between two assets with equal rates of return, they will select the asset with the lower
level of risk. Evidence that most investors are risk averse is that they purchase various types of
insurance, including life insurance, car insurance, and health insurance. Buying insurance
basically involves an outlay of a known dollar value to guard against an uncertain, possibly
larger, outlay in the future. Further evidence of risk aversion is the difference in promised yield
(the required rate of return) for different grades of bonds with different degrees of credit risk.
Specifically, the promised yield on corporate bonds increases from AAA (the lowest risk class)
to AA to A, and so on, indicating that investors require a higher rate of return to accept
higher risk.

This does not imply that everybody is risk averse, or that investors are completely risk
averse regarding all financial commitments. The fact is, not everybody buys insurance for
everything. Some people have no insurance against anything, either by choice or because they
cannot afford it. In addition, some individuals buy insurance related to some risks such as auto
accidents or illness, but they also buy lottery tickets and gamble at race tracks or in casinos,
where it is known that the expected returns are negative (which implies that participants are
willing to pay for the excitement of the risk involved). This combination of risk preference
and risk aversion can be explained by an attitude toward risk that depends on the amount of
money involved. Researchers such as Friedman and Savage (1948) speculate that this is the
case for people who like to gamble for small amounts (in lotteries or slot machines) but buy
insurance to protect themselves against large losses such as fire or accidents.

While recognizing such attitudes, we assume that most investors with a large investment
portfolio are risk averse. Therefore, we expect a positive relationship between expected return
and expected risk, which is consistent with the historical results shown in Chapter 3.

7.1.2 Definition of Risk
Although there is a difference in the specific definitions of risk and uncertainty, for our
purposes and in most financial literature the two terms are used interchangeably. For most
investors, risk means the uncertainty of future outcomes. An alternative definition might be
the probability of an adverse outcome. In our subsequent discussion of portfolio theory, we
consider several measures of risk that are used when developing and applying the theory.

7.2 MARKOWITZ PORTFOLIO THEORY
In the early 1960s, the investment community talked about risk, but there was no specific
measure for the term. To build a portfolio model, however, investors had to quantify their
risk variable. The basic portfolio model was developed by Harry Markowitz (1952, 1959),
who derived the expected rate of return for a portfolio of assets and an expected risk measure.
Markowitz showed that the variance of the rate of return was a meaningful measure of portfo-
lio risk under a reasonable set of assumptions. More important, he derived the formula for
computing the variance of a portfolio. This portfolio variance formula not only indicated the
importance of diversifying investments to reduce the total risk of a portfolio but also showed
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how to effectively diversify. The Markowitz model is based on several assumptions regarding
investor behavior:

1. Investors consider each investment alternative as being represented by a probability
distribution of expected returns over some holding period.

2. Investors maximize one-period expected utility, and their utility curves demonstrate
diminishing marginal utility of wealth.

3. Investors estimate the risk of the portfolio on the basis of the variability of expected returns.
4. Investors base decisions solely on expected return and risk, so their utility curves are a

function of expected return and the expected variance (or standard deviation) of returns only.
5. For a given risk level, investors prefer higher returns to lower returns. Similarly, for a

given level of expected return, investors prefer less risk to more risk.

Under these assumptions, a single asset or portfolio of assets is considered to be efficient if no
other asset or portfolio of assets offers higher expected return with the same (or lower) risk or
lower risk with the same (or higher) expected return.

7.2.1 Alternative Measures of Risk
One of the best-known measures of risk is the variance, or standard deviation of expected re-
turns.1 It is a statistical measure of the dispersion of returns around the expected value
whereby a larger variance or standard deviation indicates greater dispersion. The idea is that
the more dispersed the expected returns, the greater the uncertainty of future returns.

Another measure of risk is the range of returns. It is assumed that a larger range of expected re-
turns, from the lowest to the highest, means greater uncertainty regarding future expected returns.

Instead of using measures that analyze all deviations from expectations, some observers be-
lieve that investors should be concerned only with returns below expectations, which means
only deviations below the mean value. A measure that only considers deviations below the
mean is the semivariance. An extension of the semivariance measure only computes expected
returns below zero (that is, negative returns), or returns below the returns of some specific as-
set such as T-bills, the rate of inflation, or a benchmark. These measures of risk implicitly as-
sume that investors want to minimize the damage (regret) from returns less than some target
rate. Assuming that investors would welcome returns above some target rate, the returns above
such a target rate are not considered when measuring risk.

Although there are numerous potential measures of risk, we will use the variance or standard
deviation of returns because (1) this measure is somewhat intuitive, (2) it is a correct and widely
recognized risk measure, and (3) it has been used in most of the theoretical asset pricing models.

7.2.2 Expected Rates of Return
We compute the expected rate of return for an individual investment as shown in Exhibit 7.1
and discussed in Chapter 1. The expected return for an individual risky asset with the set of
potential returns and an assumption of the different probabilities used in the example would
be 10.3 percent.

The expected rate of return for a portfolio of investments is simply the weighted average of
the expected rates of return for the individual investments in the portfolio. The weights are the
proportion of total value for the individual investment.

The expected rate of return for a hypothetical portfolio with four risky assets is shown in
Exhibit 7.2. The expected return for this portfolio of investments would be 11.5 percent. The ef-
fect of adding or dropping any investment from the portfolio would be easy to determine; we

1We consider the variance and standard deviation as one measure of risk because the standard deviation is the square
root of the variance.
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would use the new weights based on value and the expected returns for each of the investments.
We can generalize this computation of the expected return for the portfolio E(Rport) as follows:

7.1 EðRportÞ=
Xn
i = 1

wiRi

where:
wi = the weight of an individual asset in the portfolio, or the percent of the portfolio

in Asset i
Ri = the expected rate of return for Asset i

7.2.3 Variance (Standard Deviation) of Returns for an Individual
Investment
As noted, we will be using the variance or the standard deviation of returns as the measure of
risk. Therefore, at this point we demonstrate how to compute the standard deviation of returns
for an individual investment. Subsequently, after discussing some other statistical concepts, we
will consider the determination of the standard deviation for a portfolio of investments.

The variance, or standard deviation, is a measure of the variation of possible rates of return
Ri from the expected rate of return E(Ri) as follows:

7.2 Variance= σ2 =
Xn
i = 1

½Ri − EðRiÞ�2Pi

where:

Pi = probability of the possible rate of return Ri

7.3 Standard Deviation= σ =

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiXn
i = 1

½Ri − EðRiÞ�2Pi
s

Exhibit 7.1 Computat ion of the Expected Return for an Individual Asset

Probability
Possible Rate of
Return (percent)

Expected Security
Return (percent)

0.35 0.08 0.0280

0.30 0.10 0.0300

0.20 0.12 0.0240

0.15 0.14 0.0210

E(Ri) = 0.1030

= 10.3%

Exhibit 7.2 Computation of the Expected Return for a Portfol io of Risky Assets

Weight (wi)
(percent of portfolio)

Expected Security
Return (Ri)

Expected Portfolio
Return (wi × Ri)

0.20 0.10 0.0200

0.30 0.11 0.0330

0.30 0.12 0.0360

0.20 0.13 0.0260

E(Rport) = 0.1150

= 11.50%
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The computation of the variance and standard deviation of returns for the individual risky
asset in Exhibit 7.1 is set forth in Exhibit 7.3.

Therefore, you would describe this asset as having an expected return of 10.3 percent and a
standard deviation of 2.1237 percent.

7.2.4 Variance (Standard Deviation) of Returns for a Portfolio
Two basic concepts in statistics, covariance and correlation, must be understood before we dis-
cuss the formula for the variance of the rate of return for a portfolio.

Covariance of Returns In this subsection we discuss what the covariance of returns is in-
tended to measure, give the formula for computing it, and present an example of its computa-
tion. Covariance is a measure of the degree to which two variables move together relative to
their individual mean values over time. In portfolio analysis, we usually are concerned with the
covariance of rates of return rather than prices or some other variable.2 A positive covariance
means that the rates of return for two investments tend to move in the same direction relative
to their individual means during the same time period. In contrast, a negative covariance indi-
cates that the rates of return for two investments tend to move in different directions relative to
their means during specified time intervals over time. The magnitude of the covariance depends
on the variances of the individual return series, as well as on the relationship between the series.

Exhibit 7.4 contains the monthly rates of return values for U.S. stocks (measured using the
Dow Jones Total Stock Market index) and U.S. bonds (measured by the Barclays Capital Trea-
sury Bond Index). Both indexes are total return indexes—that is, the stock index includes di-
vidends paid and the bond index includes accrued interest, as discussed in Chapter 5. Using
end-of-month values for each index, we compute the percentage change in the index each
month, which equals its monthly rates of return during 2010. Exhibits 7.5 and 7.6 contain a
time-series plot of these monthly rates of return. Although the rates of return for the two as-
sets moved together during some months, in other months they moved in opposite directions.
The covariance statistic provides an absolute measure of how they moved together over time.

For two assets, i and j, we define the covariance of rates of return as

7.4 Covij = E {[Ri − E(Ri)][Rj − E(Rj)]}

Exhibit 7.3 Computation of the Variance for an Individual Risky Asset

Possible Rate of
Return (Rj)

Expected Security
Return E(Rj) Rj − E (Rj) [Rj − E(Rj)]2 Pj [Rj − E(Rj)]2Pj

0.08 0.103 −0.023 0.0005 0.35 0.000185

0.10 0.103 −0.003 0.0000 0.30 0.000003

0.12 0.103 0.017 0.0003 0.20 0.000058

0.14 0.103 0.037 0.0014 0.15 0.000205

0.000451

Variance = σ2 = 0.000451

Standard Deviation = σ = 0.021237 = 2.1237%

2Returns, of course, can be measured in a variety of ways, depending on the type of asset. You will recall that we de-
fined returns (Ri) in Chapter 1 as:

Ri =
EV −BV +CF

BV
where EV is ending value, BV is beginning value, and CF is the cash flow during the period.
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When we apply this formula to the monthly rates of return for the Dow Jones Total Stock
Market and the Treasury bond indexes during 2010, it becomes

1
11

X12
i = 1

½Ri −
�
Ri�½Rj −

�
Rj�

Exhibit 7.4 Listing of Monthly Rates of Return for U.S. Stock and Treasury

Bonds During 2010

2010
Dow Jones Total Stock

Market Index
Barclays Capital

Treasury Bond Index

Jan −3.60 1.58

Feb 3.10 0.40

Mar 6.03 −0.85

Apr 1.58 1.05

May −7.99 1.71

Jun −5.24 1.86

Jul 7.01 0.68

Aug −4.51 2.01

Sep 8.92 0.02

Oct 3.81 −0.16

Nov 0.01 −0.70

Dec0000000 6.68 −1.80

Mean (E(R)) 1.32 0.48

Source: Wilshire Associates and Barclays Capital

Exhibit 7.5 Time-Series Plot of the Monthly Returns for Dow Jones Total Stock Market

Index, 2010
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Note that when we apply formula 7.4 to actual sample data, we use the sample mean ð�RÞ as
an estimate of the expected return and divide the values by (n − 1) rather than by n to avoid
statistical bias.

As can be seen, if the rates of return for one asset are above (below) its mean rate of return
ð�RÞ during a given period and the returns for the other asset are likewise above (below) its
mean rate of return during this same period, then the product of these deviations from the
mean is positive. If this happens consistently, the covariance of returns between these two as-
sets will be some large positive value. If, however, the rate of return for one of the securities is
above its mean return, while the return on the other security is below its mean return, the
product will be negative. If this contrary movement happens consistently, the covariance be-
tween the rates of return for the two assets will be a large negative value.

Exhibit 7.7 includes the monthly rates of return during 2010 contained in Exhibit 7.4. One
might expect returns for the two asset indexes to have reasonably low covariance because of
the differences in the nature of these assets. The arithmetic means of the monthly returns were

ð�RiÞ= 1
11

X12
i = 1

Rit = 1:32 ðstocksÞ

and

ð�RjÞ= 1
11

X12
j = 1

Rjt = 0:48 ðbondsÞ

We rounded all figures to the nearest hundredth of 1 percent, so there may be small round-
ing errors. The average monthly return was 1.32 percent for the Dow Jones Total Stock Mar-
ket Index and 0.48 percent for the Barclays Capital Treasury bond index. The results in
Exhibit 7.7 show that the covariance between the rates of return for these two assets was

Covij =
1
11

× −55:67

= −5:06

Exhibit 7.6 Time-Series Plot of the Monthly Returns for Barclays Capital Treasury

Bond Index, 2010
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Interpretation of a number such as −5.06 is difficult; is it high or low for covariance? We know
the relationship between the two assets is clearly negative, but it is not possible to be more specific.
Exhibit 7.8 contains a scatterplot with paired values of Rit and Rjt plotted against each other. This
plot demonstrates the linear nature and strength of the relationship. It is not surprising that the
relationship during 2010 was a fairly strong negative value since during nine of the twelve months
the two assets moved counter to each other as shown in Exhibit 7.7. As a result, the overall
covariance was a definite negative value.

Covariance and Correlation Covariance is affected by the variability of the two individual return
indexes. Therefore, a number such as the −5.06 in our example might indicate a weak negative rela-
tionship if the two individual indexes were volatile, but would reflect a strong negative relationship if
the two indexes were relatively stable. Obviously, wewant to standardize this covariancemeasure.We
do so by taking into consideration the variability of the two individual return indexes, as follows:

7.5 rij =
Covij
σ iσ j

where:

rij = the correlation coefficient of returns
σ i = the standard deviation of Rit

σ j = the standard deviation of Rjt

Standardizing the covariance by the product of the individual standard deviations yields the
correlation coefficient rij, which can vary only in the range −1 to +1. A value of +1 indicates a
perfect positive linear relationship between Ri and Rj, meaning the returns for the two assets
move together in a completely linear manner. A value of −1 indicates a perfect negative rela-
tionship between the two return indexes, so that when one asset’s rate of return is above its
mean, the other asset’s rate of return will be below its mean by a comparable amount.

To calculate this standardizedmeasure of the relationship, we need to compute the standard devi-
ation for the two individual return indexes. We already have the values for ðRit ��Ri Þ and ðRjt ��RjÞ

Exhibit 7.7 Computation of Covariance of Returns for the Dow Jones Total Stock Market Index

and Barclays Capital Treasury Bond Index, 2010

2010

Dow Jones
Total

Stock Market
Index (Ri)

Barclays
Capital
Treasury

Bond Index (Rj)

Dow Jones Total
Stock Market

Index
(Ri −

�Ri)

Barclays
Capital Treasury

Bond Index
(Rj −

�Rj )

½Dow Jones Total Barclays Capital
Stock Market × Treasury

Index Bond Index
(Ri −

�Ri ) (Rj −
�Rj )
�

Jan −3.60 1.58 −4.92 1.10 −5.40

Feb 3.10 0.40 1.78 −0.09 −0.16

Mar 6.03 −0.85 4.71 −1.33 −6.27

Apr 1.58 1.05 0.26 0.56 0.15

May −7.99 1.71 −9.31 1.23 −11.42

Jun −5.24 1.86 −6.56 1.37 −9.01

Jul 7.01 0.68 5.69 0.20 1.13

Aug −4.51 2.01 −5.83 1.52 −8.88

Sep 8.92 0.02 7.60 −0.46 −3.51

Oct 3.81 −0.16 2.49 −0.64 −1.60

Nov 0.01 −0.70 −1.31 −1.18 1.54

Dec 6.68 −1.80 5.36 −2.28 000000−12.24

Mean 1.32 0.48 sum = −55.67

Covij = −55.67/11 = −5.06

188 Part 2: Developments in Investment Theory



in Exhibit 7.7. We can square each of these values and sum them as shown in Exhibit 7.9 to
calculate the variance of each return series; again, we divide by (n − 1) to avoid statistical bias.

σ2i =
1
11

340:11= 30.92

and
σ2j =

1
11

16.29 = 1.48

Exhibit 7.8 Scatterplot of Monthly Returns for the Dow Jones Total Stock Market Index and

the Barclays Capital Treasury Bond Index, 2010
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Exhibit 7.9 Computation of Standard Deviation of Monthly Returns for the Dow Jones

Total Stock Market Index and Barclays Capital Treasury Bond Index, 2010

Dow Jones Total Stock Market Index Barclays Capital Treasury Bond Index

2010 (Ri −
�Ri ) (Ri −

�Ri )
2 (Rj −

�Rj ) (Rj −
�Rj )

2

Jan −4.92 24.17 1.10 1.21

Feb 1.78 3.18 −0.09 0.01

Mar 4.71 22.22 −1.33 1.77

Apr 0.26 0.07 0.56 0.32

May −9.31 86.61 1.23 1.51

Jun −6.56 42.99 1.37 1.89

Jul 5.69 32.41 0.20 0.04

Aug −5.83 33.95 1.52 2.32

Sep 7.60 57.81 −0.46 0.21

Oct 2.49 6.22 −0.64 0.41

Nov −1.31 1.71 −1.18 1.40

Dec 5.36 000000028.77 −2.28 00000005.21

sum = 340.11 sum = 16.29

variancei =
340:11

11
= 30:92

Standard Deviationi = ð30:92Þ1=2 = 5:56
variancej =

16:29

11
= 1:48

Standard Deviationj = ð1:48Þ1=2 = 1:22
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The standard deviation for each index is the square root of the variance for each, as follows:

σ i =
ffiffiffiffiffiffiffiffiffiffiffi
30:92

p
= 5:56

σ j =
ffiffiffiffiffiffiffiffiffi
1:48

p
= 1:22

As expected, the stock index series is more volatile than the Treasury bond series.
Thus, based on the covariance between the two indexes and the individual standard devia-

tions, we can calculate the correlation coefficient between returns for common stocks and
Treasury bonds during 2010:

rij =
Covij
σ iσ j

=
−5:06

ð5:56Þð1:22Þ =
−5:06
6:78

=− 0:746

Obviously, this formula also implies that

Covij = rijσ iσ j = ð−0:746Þð5:56Þð1:22Þ= −5:06

As noted, a correlation of +1.0 indicates perfect positive correlation, and a value of −1.0
means that the returns moved in completely opposite directions. A value of zero means that
the returns had no linear relationship, that is, they were uncorrelated statistically. That does
not mean that they are independent. The value of rij = −0.746 is significantly different from
zero. This significant negative correlation is not unusual for stocks versus bonds during a short
time period such as one year.

7.2.5 Standard Deviation of a Portfolio

Portfolio Standard Deviation Formula Now that we have discussed the concepts of co-
variance and correlation, we can consider the formula for computing the standard deviation
of returns for a portfolio of assets, our measure of risk for a portfolio. In Exhibit 7.2, we
showed that the expected rate of return of the portfolio was the weighted average of the ex-
pected returns for the individual assets in the portfolio; the weights were the percentage of
value of the portfolio. One might assume it is possible to derive the standard deviation of the
portfolio in the same manner, that is, by computing the weighted average of the standard de-
viations for the individual assets. This would be a mistake. Markowitz (1959) derived the gen-
eral formula for the standard deviation of a portfolio as follows:

7.6 σport =

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiXn
i = 1

w2
i σ

2
i +

Xn
i = 1

Xn
j =1

i≠j

wiwj Covij

vuuut
where

σport = the standard deviation of the portfolio
wi = the weights of an individual asset in the portfolio, where weights are determined

by the proportion of value in the portfolio
σ2i = the variance of rates of return for asset i

Covij = the covariance between the rates of return for assets i and j, where Covij = rijσ iσ j

This formula indicates that the standard deviation for a portfolio of assets is a function of
the weighted average of the individual variances (where the weights are squared), plus the
weighted covariances between all the assets in the portfolio. The very important point is that
the standard deviation for a portfolio of assets encompasses not only the variances of the indi-
vidual assets but also includes the covariances between all the pairs of individual assets in the
portfolio. Further, it can be shown that, in a portfolio with a large number of securities, this
formula reduces to the sum of the weighted covariances.
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Impact of a New Security in a Portfolio Although in most of the following discussion we will
consider portfolios with only two assets (because it is possible to show the effect in two dimen-
sions), we will also demonstrate the computations for a three-asset portfolio. Still, it is impor-
tant at this point to consider what happens in a large portfolio with many assets. Specifically,
what happens to the portfolio’s standard deviation when we add a new security to such a
portfolio? As shown by the formula, we see two effects. The first is the asset’s own variance
of returns, and the second is the covariance between the returns of this new asset and the re-
turns of every other asset that is already in the portfolio. The relative weight of these numerous
covariances is substantially greater than the asset’s unique variance; the more assets in the
portfolio, the more this is true. This means that the important factor to consider when adding
an investment to a portfolio that contains a number of other investments is not the new secur-
ity’s own variance but the average covariance of this asset with all other investments in the
portfolio.

Portfolio Standard Deviation Calculation Because of the assumptions used in developing
the Markowitz portfolio model, any asset or portfolio of assets can be described by two char-
acteristics: the expected rate of return and the expected standard deviation of returns. There-
fore, the following demonstrations can be applied to two individual assets, two portfolios of
assets, or two asset classes with the indicated rate of return-standard deviation characteristics
and correlation coefficients.

Equal Risk and Return—Changing Correlations Consider first the case in which both assets
have the same expected return and expected standard deviation of return. As an example, let’s
assume

EðR1Þ= 0:20, Eðσ1Þ= 0:10

EðR2Þ= 0:20, Eðσ2Þ= 0:10

To show the effect of different covariances, we assume different levels of correlation
between the two assets. We also assume that the two assets have equal weights in the portfolio
(w1 = 0.50; w2 = 0.50). Therefore, the only value that changes in each example is the correla-
tion between the returns for the two assets.

Now consider the following five correlation coefficients and the covariances they yield.
Since Covij = rijσiσj, the covariance will be equal to r1,2(0.10)(0.10) because the standard
deviation of both assets is 0.10.

a. For r1,2 = 1.00, Cov1,2 = (1.00)(0.10)(0.10) = 0.01
b. For r1,2 = 0.50, Cov1,2 = (0.50)(0.10)(0.10) = 0.005
c. For r1,2 = 0.00, Cov1,2 = (0.00)(0.10)(0.10) = 0.000
d. For r1,2 = −0.50, Cov1,2 = (−0.50)(0.10)(0.10) = −0.005
e. For r1,2 = −1.00, Cov1,2 = (−1.00)(0.10)(0.10) = −0.01

Now let’s see what happens to the standard deviation of the portfolio under these five
conditions.

When we apply the general portfolio formula from Equation 7.6 to a two-asset portfolio,
it is

7.7 σport =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
w2
1σ

2
1 +w2

2σ
2
2 + 2w1w2r1;2σ1σ2

q
or

σport =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
w2
1σ

2
1 +w2

2σ
2
2 + 2w1w2Cov1;2

q
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Thus, in Case a:

σportðaÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:5Þ2ð0:10Þ2 + ð0:5Þ2ð0:10Þ2 + 2ð0:5Þð0:5Þð0:01Þ

q
=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:25Þð0:01Þ+ ð0:25Þð0:01Þ+ 2ð0:25Þð0:01Þ

p
=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:0025Þ+ ð0:0025Þ+ ð0:005Þ

p
=

ffiffiffiffiffiffiffiffiffi
0:01

p
= 0:10

In this case, where the returns for the two assets are perfectly positively correlated, the stan-
dard deviation for the portfolio is, in fact, the weighted average of the individual standard de-
viations. The important point is that we get no real benefit from combining two assets that are
perfectly correlated; they are like one asset already because their returns move together. Now
consider Case b, where r1,2 equals 0.50.

σportðbÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:5Þ2ð0:10Þ2 + ð0:5Þ2ð0:10Þ2 + 2ð0:5Þð0:5Þð0:005Þ

q
=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:0025Þ+ ð0:0025Þ+ 2ð0:25Þð0:005Þ

p
=

ffiffiffiffiffiffiffiffiffiffiffiffiffi
0:0075

p
= 0:0866

The only term that changed from Case a is the last term, Cov1,2, which changed from 0.01
to 0.005. As a result, the standard deviation of the portfolio declined by about 13 percent, from
0.10 to 0.0866. Note that the expected return of the portfolio did not change because it is simply
the weighted average of the individual expected returns; it is equal to 0.20 in both cases.

You should be able to confirm through your own calculations that the standard deviations
for Portfolios c and d are as follows:

c. 0.0707

d. 0.05

The final case, where the correlation between the two assets is −1.00, indicates the ultimate
benefits of diversification.

σportðeÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:5Þ2ð0:10Þ2 + ð0:5Þ2ð0:10Þ2 + 2ð0:5Þð0:5Þð−0:01Þ

q
=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:0050Þ+ ð−0:0050Þ

p
=

ffiffiffi
0

p
= 0

Here, the negative covariance term exactly offsets the individual variance terms, leaving an
overall standard deviation of the portfolio of zero. This would be a risk-free portfolio.

Exhibit 7.10 illustrates a graph of such a perfectly negative pattern. Perfect negative correla-
tion gives a mean combined return for the two securities over time equal to the mean for each
of them, so the returns for the portfolio show no variability. Any returns above and below the
mean for each of the assets are completely offset by the return for the other asset, so there is no
variability in total returns—that is, no risk—for the portfolio. Thus, a pair of completely
negatively correlated assets provides the maximum benefits of diversification by completely
eliminating variability—i.e., risk.

The graph in Exhibit 7.11 shows the difference in the risk–return posture for our five cases.
As noted, the only effect of the change in correlation is the change in the standard deviation of
this two-asset portfolio. Combining assets that are not perfectly correlated does not affect the
expected return of the portfolio, but it does reduce the risk of the portfolio (as measured by its
standard deviation). When we eventually reach the ultimate combination of perfect negative
correlation, risk is eliminated.
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Combining Stocks with Different Returns and Risk We have seen what happens when only
the correlation coefficient (covariance) differs between the assets. We now consider two assets
(or portfolios) with different expected rates of return and individual standard deviations.3 We
will show what happens when we vary the correlations between them. We will assume two as-
sets with the following characteristics.

Exhibit 7.10 Time Patterns of Returns for Two Assets with Perfect Negative

Correlat ion

Time

Return

Returns from Asset B over Time

Mean Return from Portfolio of Assets A and B

Returns from Asset A over Time  

Exhibit 7.11 Risk–Return Plot for Portfol ios with Equal Returns and Standard

Deviat ions but Dif ferent Correlat ions

E(R)

0.25

0.20

0.15

0.10

0.05

0.00

Standard Deviation of Return (s)

E D C B A

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10

3As noted, these could be two asset classes. For example, Asset 1 could be low risk–low return bonds and Asset 2
could be higher return–higher risk stocks.
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Asset E(Ri ) wi σ 2
i σi

1 0.10 0.50 0.0049 0.07

2 0.20 0.50 0.0100 0.10

We will use the previous set of correlation coefficients, but we must recalculate the covar-
iances because this time the standard deviations of the assets are different. The results are
shown in this table.

Case

Correlation

Coeff icient (r1 ,2) σ1 σ2 Covariance (r1 ,2σ1σ2)

a +1.00 0.07 0.10 0.0070

b +0.50 0.07 0.10 0.0035

c 0.00 0.07 0.10 0.0000

d −0.50 0.07 0.10 −0.0035

e −1.00 0.07 0.10 −0.0070

Because we are assuming the same weights in all cases (0.50 − 0.50), the expected return in
every instance will be

EðRportÞ= 0:50ð0:10Þ+ 0:50ð0:20Þ
= 0:15

The portfolio standard deviation for Case a will be

σportðaÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:5Þ2ð0:07Þ2 + ð0:5Þ2ð0:10Þ2 + 2ð0:5Þð0:5Þð0:0070Þ

q
=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
0:007225

p

= 0:085

Again, with perfect positive correlation, the portfolio standard deviation is the weighted av-
erage of the standard deviations of the individual assets:

(0.5) (0.07) + (0.5) (0.10) = 0.085

As you might envision, changing the weights with perfect positive correlation causes the
portfolio standard deviation to change in a linear fashion. This will be an important point to
remember when we discuss the capital asset pricing model (CAPM) in the next chapter.

For Cases b, c, d, and e, the portfolio standard deviations are as follows4:

σportðbÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:001225Þ+ ð0:0025Þ+ ð0:5Þð0:0035Þ

p
=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
0:005475

p

= 0:07399

σportðcÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:001225Þ+ ð0:0025Þ+ ð0:5Þð0:00Þ

p
= 0:0610

σportðdÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:001225Þ+ ð0:0025Þ+ ð0:5Þð−0:0035Þ

p
= 0:0444

σportðeÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:003725Þ+ ð0:5Þð−0:0070Þ

p
= 0:015

4 In all the following examples, we will skip some steps because you are now aware that only the last term changes.
You are encouraged to work out the individual steps to ensure that you understand the computational procedure.

194 Part 2: Developments in Investment Theory



Note that, in this example, with perfect negative correlation the portfolio standard deviation
is not zero. This is because the different examples have equal weights, but the asset standard
deviations are not equal.5

Exhibit 7.12 shows the results for the two individual assets and the portfolio of the two as-
sets assuming the correlation coefficients vary as set forth in Cases a through e. As before, the
expected return does not change because the proportions are always set at 0.50−0.50, so all the
portfolios lie along the horizontal line at the return, R = 0.15.

Constant Correlation with Changing Weights If we changed the weights of the two assets
while holding the correlation coefficient constant, we would derive a set of combinations that
trace an ellipse starting at Asset 2, going through the 0.50−0.50 point, and ending at Asset 1.
We can demonstrate this with Case c, in which the correlation coefficient of zero eases the
computations. We begin with 100 percent in Asset 2 (Case f) and change the weights as
follows, ending with 100 percent in Asset 1 (Case l):

Case w1 w2 E(Ri )

f 0.00 1.00 0.20

g 0.20 0.80 0.18

h 0.40 0.60 0.16

i 0.50 0.50 0.15

j 0.60 0.40 0.14

k 0.80 0.20 0.12

l 1.00 0.00 0.10

We already know the standard deviations (σ) for portfolios f and i (only one asset) and
portfolio (i). In Cases g, h, j, and k, the standard deviations are6

Exhibit 7.12 Risk–Return Plot for Portfol ios with Different Returns, Standard

Deviat ions, and Correlat ions

E D C B
A

2

1

E(R)

0.20

0.15

0.10

0.05

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12

Standard Deviation of Return (s)

0.00

5The two appendixes to this chapter show proofs for equal weights with equal variances and solve for the appropriate
weights to get zero standard deviation when standard deviations are not equal.
6 Again, you are encouraged to fill in the steps we skipped in the computations.
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σportðgÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:20Þ2ð0:07Þ2 + ð0:80Þ2ð0:10Þ2 + 2ð0:20Þð0:80Þð0:00Þ

q
=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:04Þð0:0049Þ+ ð0:64Þð0:01Þ+ ð0Þ

p
=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
0:006596

p

= 0:0812

σportðhÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:40Þ2ð0:07Þ2 + ð0:60Þ2ð0:10Þ2 + 2ð0:40Þð0:60Þð0:00Þ

q
=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
0:004384

p

= 0:0662

σportðjÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:60Þ2ð0:07Þ2 + ð0:40Þ2ð0:10Þ2 + 2ð0:60Þð0:40Þð0:00Þ

q
=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
0:003364

p

= 0:0580

σportðkÞ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð0:80Þ2ð0:07Þ2 + ð0:20Þ2ð0:10Þ2 + 2ð0:80Þð0:20Þð0:00Þ

q
=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
0:003536

p

= 0:0595

The various weights with a constant correlation yield the following risk–return combinations.

Case w1 w2 E (Ri ) E(σpor t )

f 0.00 1.00 0.20 0.1000

g 0.20 0.80 0.18 0.0812

h 0.40 0.60 0.16 0.0662

i 0.50 0.50 0.15 0.0610

j 0.60 0.40 0.14 0.0580

k 0.80 0.20 0.12 0.0595

l 1.00 0.00 0.10 0.0700

A graph of these combinations appears in Exhibit 7.13. We could derive a complete curve
by simply varying the weighting by smaller increments.

A notable result is that with low, zero, or negative correlations, it is possible to derive port-
folios that have lower risk than either single asset. In our set of examples where rij = 0.00, this
occurs in Cases h, i, j, and k. This ability to reduce risk is the essence of diversification.

As shown in Exhibit 7.13, assuming the normal risk–return relationship where assets with
higher risk (larger standard deviation of returns) provide high rates of return, it is possible for
a conservative investor to experience both lower risk and higher return by diversifying into a
higher risk-higher return asset, assuming that the correlation between the two assets is fairly
low. Exhibit 7.13 shows that, in the case where we used the correlation of zero (0.00), the low-
risk investor at Point L—who would receive a return of 10 percent and risk of 7 percent—could,
by investing in portfolio j, increase his/her return to 14 percent and experience a decline in risk
to 5.8 percent by investing (diversifying) 40 percent of the portfolio in riskier Asset 2. As noted,
the benefits of diversification are critically dependent on the correlation between assets. The exhibit
shows that there is even some benefit when the correlation is 0.50 rather than zero.

Exhibit 7.13 also shows that the curvature in the graph depends on the correlation between
the two assets or portfolios. With rij = +1.00, the combinations lie along a straight line between
the two assets. When rij = 0.50, the curve is to the right of the rij = 0.00 curve; when rij =
−0.50, the curve is to the left. Finally, when rij = −1.00, the graph would be two straight lines
that would touch at the vertical line (zero risk) with some combination. As shown in
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Appendix 7B, it is possible to solve for the specified set of weights that would give a portfolio
with zero risk. In this case, it is w1 = 0.412 and w2 = 0.588, which implies an E(R) of 0.1588.

7.2.6 A Three-Asset Portfolio
A demonstration of what occurs with a three-asset portfolio is useful because it shows the
dynamics of the portfolio process when assets are added. It also shows the rapid growth in
the computations required, which is why we will stop at three!

In this example, we will combine three asset classes we have been discussing: stocks, bonds,
and cash equivalents.7 We will assume the following characteristics:

Asset Classes E (Ri ) E (σ i ) wi

Stocks (S) 0.12 0.20 0.60

Bonds (B) 0.08 0.10 0.30

Cash equivalent (C) 0.04 0.03 0.10

The correlations are
rS,B = 0.25; rS,C = −0.08; rB,C = 0.15

Given the weights specified, the E(Rport) is

EðRportÞ= ð0:60Þð0:12Þ+ ð0:30Þð0:08Þ+ ð0:10Þð0:04Þ
= ð0:072+ 0:024+ 0:004Þ= 0:100= 10:00%

When we apply the generalized formula from Equation 7.6 to the expected standard devia-
tion of a three-asset portfolio, it is

7.8 σ2port = ðw2
Sσ

2
S +w2

Bσ
2
B +w2

Cσ
2
CÞ

+ ð2wSwBσSσBσS;B + 2wSwCσSσCσS;C + 2wBwCσBσCσB;CÞ

Exhibit 7.13 Portfolio Risk–Return Plots for Different Weights When ri,j = +1.00; +0.50; 0.00;

−0.50; −1.00

E(R)

0.20 rij = –1.00

rij = –0.50
rij = + 0.00

rij = + 0.50

rij = + 1.00

0.15

0.10

0.05

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12

Standard Deviation of Return (σ )

j

g

h

f

k

i

1

2

0.00

7The asset allocation articles regularly contained in The Wall Street Journal generally refer to these three asset classes.
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From the characteristics specified, the standard deviation of this three-asset-class portfolio
(σport) would be

σ2port = ½ð0:6Þ2ð0:20Þ2 + ð0:3Þ2ð0:10Þ2 + ð0:1Þ2ð0:03Þ2�
+ {½2ð0:6Þð0:3Þð0:20Þð0:10Þð0:25Þ�+ ½2ð0:6Þð0:1Þð0:20Þð0:03Þð− 0:08Þ�
+ ½2ð0:3Þð0:1Þð0:10Þð0:03Þð0:15Þ�}

= ½0:015309+ ð0:0018Þ+ ð− 0:0000576Þ+ ð0:000027Þ�
= 0:0170784

σport = ð0:0170784Þ1=2 = 0:1306= 13:06%

7.2.7 Estimation Issues
It is important to keep in mind that the results of this portfolio asset allocation depend on
the accuracy of the statistical inputs. In the current instance, this means that for every asset
(or asset class) being considered for inclusion in the portfolio, we must estimate its expected
returns and standard deviation. We must also estimate the correlation coefficient among the
entire set of assets. The number of correlation estimates can be significant—for example,
for a portfolio of 100 securities, the number correlation estimates is 4,950 (that is, 99 + 98 +
97 + …). The potential source of error that arises from these approximations is referred to as
estimation risk.

We can reduce the number of correlation coefficients that must be estimated by assuming
that stock returns can be described by the relationship of each stock to a market index—that
is, a single index market model, as follows:

7.9 Ri = ai + biRm + εi
where:

bi = the slope coefficient that relates the returns for Security i to the returns for
the aggregate stock market

Rm = the returns for the aggregate stock market

If all the securities are similarly related to the market and a slope coefficient bi is derived
for each one, it can be shown that the correlation coefficient between two securities i and j is

7.10 rij = bibj
σ2m
σ iσ j

where:

σ2m = the variance of returns for the aggregate stock market

This reduces the number of estimates from 4,950 to 100—that is, once we have derived a
slope estimate bi for each security, we can compute the correlation estimates. Notably, this as-
sumes that the single index market model provides a good estimate of security returns.

7.2.8 The Efficient Frontier
If we examined different two-asset combinations and derived the curves assuming all the pos-
sible weights, we would have a graph like that in Exhibit 7.14. The envelope curve that con-
tains the best of all these possible combinations is referred to as the efficient frontier.
Specifically, the efficient frontier represents that set of portfolios that has the maximum rate of
return for every given level of risk or the minimum risk for every level of return. An example of
such a frontier is shown in Exhibit 7.15. Every portfolio that lies on the efficient frontier has
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either a higher rate of return for equal risk or lower risk for an equal rate of return than some
portfolio beneath the frontier. Thus, we would say that Portfolio A in Exhibit 7.15 dominates
Portfolio C because it has an equal rate of return but substantially less risk. Similarly, Portfolio
B dominates Portfolio C because it has equal risk but a higher expected rate of return. Because
of the benefits of diversification among imperfectly correlated assets, we would expect the effi-
cient frontier to be made up of portfolios of investments rather than individual securities. Two
possible exceptions arise at the end points, which represent the asset with the highest return
and the asset with the lowest risk.

As an investor, you will target a point along the efficient frontier based on your utility func-
tion, which reflects your attitude toward risk. No portfolio on the efficient frontier can domi-
nate any other portfolio on the efficient frontier. All of these portfolios have different return
and risk measures, with expected rates of return that increase with higher risk.

Exhibit 7.14 Numerous Portfol io Combinations of Avai lable Assets

Standard Deviation of Return (σ )

E(R)

Exhibit 7.15 Eff ic ient Frontier for Alternative Portfol ios

C

B

A
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7.2.9 The Efficient Frontier and Investor Utility
The curve in Exhibit 7.15 shows that the slope of the efficient frontier curve decreases steadily
as we move upward. This implies that adding equal increments of risk as we move up the
efficient frontier gives diminishing increments of expected return. To evaluate this situation,
we calculate the slope of the efficient frontier as follows:

ΔEðRportÞ
ΔEðσportÞ

An individual investor’s utility curves specify the trade-offs he or she is willing to make
between expected return and risk. In conjunction with the efficient frontier, these utility curves
determine which particular portfolio on the efficient frontier best suits an individual investor.
Two investors will choose the same portfolio from the efficient set only if their utility curves
are identical.

Exhibit 7.16 shows two sets of utility curves along with an efficient frontier of investments.
The curves labeled U1, U2, and U3 are for a strongly risk-averse investor. These utility curves
are quite steep, indicating that the investor will not tolerate much additional risk to obtain ad-
ditional returns. The investor is equally disposed toward any E(R), E(σ) combinations along
the specific utility curve U1.

The curves labeled (U3′, U2′, U1′) characterize a less risk-averse investor. Such an investor is
willing to tolerate a bit more risk to get a higher expected return.

The optimal portfolio is the efficient portfolio that has the highest utility for a given inves-
tor. It lies at the point of tangency between the efficient frontier and the U1 curve with the
highest possible utility. A conservative investor’s highest utility is at Point X in Exhibit 7.16,
where the U2 curve just touches the efficient frontier. A less risk-averse investor’s highest
utility occurs at Point Y, which represents a portfolio on the efficient frontier with higher
expected returns and higher risk than the portfolio at X.

Exhibit 7.16 Select ing an Optimal Risky Portfol io
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Y
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SUMMARY
• The basic Markowitz portfolio model derives the

expected rate of return for a portfolio of assets
and a measure of expected risk, which is the stan-
dard deviation of expected rates of return. Marko-
witz showed that the expected rate of return of a
portfolio is the weighted average of the expected
return for the individual investments in the port-
folio. The standard deviation of a portfolio is a
function not only of the standard deviations for
the individual investments but also of the covari-
ance between the rates of return for all the pairs of
assets in the portfolio. In a large portfolio, these
covariances are the important factors.

• Different weights or amounts of a portfolio held in
various assets yield a curve of potential combina-
tions. Correlation coefficients among assets are the
critical factor to consider when selecting invest-
ments. Investors can maintain their rate of return
while reducing the risk level of their portfolio by
combining assets or portfolios that have low-posi-
tive or negative correlation.

• Assuming numerous assets and a multitude of
combination curves, the efficient frontier is the
envelope curve that encompasses all of the best

combinations. It defines the set of portfolios that
has the highest expected return for each given
level of risk or the minimum risk for each given
level of return. From this set of dominant portfo-
lios, investors select the one that lies at the point
of tangency between the efficient frontier and
their highest utility curve. Because risk–return
utility functions differ, the point of tangency and,
therefore, the portfolio choice will differ among
investors.

At this point, you understand that an optimum portfo-
lio is a combination of investments, each having desir-
able individual risk–return characteristics that also fit
together based on their correlations. This deeper un-
derstanding of portfolio theory should lead you to re-
flect back on our earlier discussion of global investing.
Because many foreign stock and bond investments pro-
vide superior rates of return compared with U.S. secu-
rities and have low correlations with portfolios of U.S.
stocks and bonds (as shown in Chapter 3), including
these foreign securities in your portfolio will help you
to reduce the overall risk of your portfolio while possi-
bly increasing your rate of return.
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John L. Maginn, Donald L. Tuttle, Jerald E. Pinto, and
Dennis W. Mcleavy, Managing Investment Port-
folios: A Dynamic Process, 3rd ed. Hoboken, NJ:
John Wiley & Sons, 2007.

QUESTIONS
1. Why do most investors hold diversified portfolios?
2. What is covariance, and why is it important in portfolio theory?
3. Why do most assets of the same type show positive covariances of returns with each other?

Would you expect positive covariances of returns between different types of assets such as re-
turns on Treasury bills, General Electric common stock, and commercial real estate? Why or
why not?

4. What is the relationship between covariance and the correlation coefficient?
5. Explain the shape of the efficient frontier.
6. Draw a properly labeled graph of the Markowitz efficient frontier. Describe the efficient

frontier in exact terms. Discuss the concept of dominant portfolios, and show an exam-
ple of one on your graph.

7. Assume you want to run a computer program to derive the efficient frontier for your
feasible set of stocks. What information must you input to the program?

8. Why are investors’ utility curves important in portfolio theory?
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9. Explain how a given investor chooses an optimal portfolio. Will this choice always be a
diversified portfolio, or could it be a single asset? Explain your answer.

10. Assume that you and a business associate develop an efficient frontier for a set of invest-
ments. Why might the two of you select different portfolios on the frontier?

11. Draw a hypothetical graph of an efficient frontier of U.S. common stocks. On the same
graph, draw an efficient frontier assuming the inclusion of U.S. bonds as well. Finally, on
the same graph, draw an efficient frontier that includes U.S. common stocks, U.S. bonds,
and stocks and bonds from around the world. Discuss the differences in these frontiers.

12. Stocks K, L, and M each has the same expected return and standard deviation. The cor-
relation coefficients between each pair of these stocks are:
K and L correlation coefficient = +0.8
K and M correlation coefficient = +0.2
L and M correlation coefficient = −0.4
Given these correlations, a portfolio constructed of which pair of stocks will have the
lowest standard deviation? Explain.

13. A three-asset portfolio has the following characteristics.

Asset

Expected

Return

Expected

Standard

Deviation Weight

X 0.15 0.22 0.50
Y 0.10 0.08 0.40
Z 0.06 0.03 0.10

The expected return on this three-asset portfolio is
a. 10.3%
b. 11.0%
c. 12.1%
d. 14.8%

14. An investor is considering adding another investment to a portfolio. To achieve the maxi-
mum diversification benefits, the investor should add, if possible, an investment that has
which of the following correlation coefficients with the other investments in the portfolio?
a. −1.0
b. −0.5
c. 0.0
d. +1.0

PROBLEMS
1. Considering the world economic outlook for the coming year and estimates of sales and

earning for the pharmaceutical industry, you expect the rate of return for Lauren Labs
common stock to range between −20 percent and +40 percent with the following
probabilities.

Probabil ity Possible Returns

0.10 −0.20
0.15 −0.05
0.20 0.10
0.25 0.15
0.20 0.20
0.10 0.40

Compute the expected rate of return E(Ri) for Lauren Labs.
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2. Given the following market values of stocks in your portfolio and their expected rates of
return, what is the expected rate of return for your common stock portfolio?

Stock Market Value ($ Mil . ) E (Ri )

Disney $15,000 0.14
Starbucks 17,000 −0.04
Harley Davidson 32,000 0.18
Intel 23,000 0.16
Walgreens 7,000 0.12

3. The following are the monthly rates of return for Madison Cookies and for Sophie Electric
during a six-month period.

Month Madison Cookies Sophie Electr ic

1 −0.04 0.07
2 0.06 −0.02
3 −0.07 −0.10
4 0.12 0.15
5 −0.02 −0.06
6 0.05 0.02

Compute the following.
a. Average monthly rate of return

�
Ri for each stock

b. Standard deviation of returns for each stock
c. Covariance between the rates of return
d. The correlation coefficient between the rates of return
What level of correlation did you expect? How did your expectations compare with the
computed correlation? Would these two stocks be good choices for diversification? Why
or why not?

4. You are considering two assets with the following characteristics.

EðR1Þ= 0:15  Eðσ1Þ= 0:10  w1 = 0:5
EðR2Þ= 0:20  Eðσ2Þ= 0:20  w2 = 0:5

Compute the mean and standard deviation of two portfolios if r1,2 = 0.40 and −0.60, re-
spectively. Plot the two portfolios on a risk–return graph and briefly explain the results.

5. Given:
EðR1Þ= 0:10
EðR2Þ= 0:15
Eðσ1Þ= 0:03
Eðσ2Þ= 0:05

Calculate the expected returns and expected standard deviations of a two-stock portfolio in
which Stock 1 has a weight of 60 percent under the following conditions.
a. r1,2 = 1.00
b. r1,2 = 0.75
c. r1,2 = 0.25
d. r1,2 = 0.00
e. r1,2 = −0.25
f. r1,2 = −0.75
g. r1,2 = −1.00
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6. Given: EðR1Þ= 0:12
EðR2Þ= 0:16
Eðσ1Þ= 0:04
Eðσ2Þ= 0:06

Calculate the expected returns and expected standard deviations of a two-stock portfolio
having a correlation coefficient of 0.70 under the following conditions.
a. w1 = 1.00
b. w1 = 0.75
c. w1 = 0.50
d. w1 = 0.25
e. w1 = 0.05
Plot the results on a return-risk graph. Without calculations, draw in what the curve would
look like first if the correlation coefficient had been 0.00 and then if it had been −0.70.

7. The following are monthly percentage price changes for four market indexes.

Month DJIA S&P 500 Russell 2000 Nikkei

1 0.03 0.02 0.04 0.04
2 0.07 0.06 0.10 −0.02
3 −0.02 −0.01 −0.04 0.07
4 0.01 0.03 0.03 0.02
5 0.05 0.04 0.11 0.02
6 −0.06 −0.04 −0.08 0.06

Compute the following.
a. Average monthly rate of return for each index
b. Standard deviation for each index
c. Covariance between the rates of return for the following indexes:

DJIA–S&P 500
S&P 500–Russell 2000
S&P 500–Nikkei
Russell 2000–Nikkei

d. The correlation coefficients for the same four combinations
e. Using the answers from parts (a), (b), and (d), calculate the expected return and stan-

dard deviation of a portfolio consisting of equal parts of (1) the S&P and the Russell
2000 and (2) the S&P and the Nikkei. Discuss the two portfolios.

8. The standard deviation of Shamrock Corp. stock is 19 percent. The standard deviation of
Cara Co. stock is 14 percent. The covariance between these two stocks is 100. What is the
correlation between Shamrock and Cara stock?

Use the ThomsonOne—Business School Edition Online Database to answer the following questions.

1. Collect daily price data for the past 30 trading days and compute the daily percentage price re-
turns for each: Avon Products, Inc. (AVP), Best Buy Inc. (BBY), and Cisco Systems (CSCO).

2. Compute the mean daily return for each stock and the standard deviation of daily returns.
3. Compute the covariance and correlations between the three possible pairs.
4. Assuming equal weight between each pair of stocks, compute the mean daily return and

the standard deviation of each of the three portfolios.
5. Create a risk–return scatterplot and enter the average daily return (vertical axis) and stan-

dard deviation (horizontal axis) for the three individual stocks and the three portfolios.
Briefly discuss the results based on the material in this chapter.
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A P P E N D I X C H A P T E R 7

A. Proof That Minimum Portfolio Variance Occurs with Equal Weights

When Securities Have Equal Variance

When σ1 = σ2, we have:

σ2port =w2
1ðσ1Þ2 + ð1−w1Þ2ðσ1Þ2 − 2w1ð1−w1Þr1;2ðσ1Þ2

= ðσ1Þ2½w2
1 + 1− 2w1 +w2

1 + 2w1r1;2 − 2w2
1r1;2�

= ðσ1Þ2½2w2
1 + 1− 2w1 + 2w1r1;2 − 2w2

1r1;2�
For this to be a minimum,

∂ðσ2portÞ
∂w1

= 0= ðσ1Þ2½4w1 × 2+ 2r1;2 × 4w1r1;2�

Assuming (σ1)
2 > 0,

4w1 − 2+ 2r1;2 − 4w1r1;2 = 0

4w1ð1− r1;2Þ− 2ð1− r1;2Þ= 0

from which

w1
2ð1− r1;2Þ
4ð1− r1;2Þ =

1
2

regardless of r1,2. Thus, if σ1 = σ2, σ2portwill always be minimized by choosing w1 = w2 = 1/2, re-
gardless of the value of r1,2, except when r1,2 = +1 (in which case σport = σ1 = σ2). This can be
verified by checking the second-order condition

∂ðσ2portÞ
∂w2

1
> 0

Problem

1. The following information applies to Questions 1a and 1b. The general equation for the weight
of the first security to achieve minimum variance (in a two-stock portfolio) is given by

w1 =
ðσ2Þ2 − r1;2ðσ1Þðσ2Þ

ðσ1Þ2 + ðσ2Þ2 − 2r1;2ðσ1Þðσ2Þ
1a. Show that w1 = 0.5 when σ1 = σ2.

1b. What is the weight of Security 1 that gives minimum portfolio variance when r1,2 =
0.5, σ1 = 0.04, and σ2 = 0.06?

B. Derivation of Weights That Will Give Zero Variance When Correlation

Equals −1.00

σ2port =w2
1ðσ1Þ2 + ð1−w1Þ2ðσ2Þ2+ 2w1ð1−w1Þr1;2ðσ1Þðσ2Þ

=w2
1ðσ1Þ2 + ðσ2Þ2 − 2w1ðσ2Þ−w2

1ðσ2Þ2+ 2w1r1;2ðσ1Þðσ2Þ− 2w2
1r1;2ðσ1Þðσ2Þ
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If r1,2 = 1, this can be rearranged and expressed as

σ2port=w2
1½ðσ1Þ2 + 2ðσ1Þðσ2Þ+ ðσ2Þ2�− 2w½ðσ2Þ2+ ðσ1Þðσ2Þ�+ ðσ2Þ2

=w2
1½ðσ1Þ+ ðσ2Þ�2 − 2w1ðσ2Þ½ðσ1Þ− ðσ2Þ�+ ðσ2Þ2

= {w1½ðσ1Þ+ ðσ2Þ�− ðσ2Þ2}
We want to find the weight, w1, which will reduce ðσ2portÞ to zero; therefore,

w1½ðσ1Þ+ ðσ2Þ�− ðσ2Þ= 0

which yields

w1 =
ðσ2Þ

ðσ1Þ+ ðσ2Þ , and w2 = 1−w1 =
ðσ1Þ

ðσ1Þ+ ðσ2Þ
Problem

1. Given two assets with the following characteristics:

EðR1Þ= 0:12 σ1 = 0:04
EðR2Þ= 0:16 σ2 = 0:06

Assume that r1,2= −1.00. What is the weight that would yield a zero variance for the
portfolio?
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CHA P T E R 8
An Introduction to Asset
PricingModels

After you read this chapter, you should be able to answer the following questions:

• How does capital market theory extend Markowitz portfolio theory with the addition of a risk-free asset?
• What are the other critical assumptions underlying capital market theory?
• What is the capital market line (CML), and how does it enhance our understanding of the relationship between risk

and expected return?
• What is the market portfolio, and what role does it play in the investment process implied by the CML?
• Under what conditions does the CML recommend the use of leverage in forming an investor’s preferred strategy?
• What is the difference between systematic and unsystematic risk, and how does that relate to the concept of

diversification?
• How does the capital asset pricing model (CAPM) extend the results of capital market theory?
• What special role does beta play in the CAPM, and how do investors calculate a security’s characteristic line in

practice?
• What is the security market line (SML), and what are the similarities and differences between the SML and CML?
• How can the SML be used to evaluate whether securities are properly priced?
• What assumptions are necessary for the CAPM, and what impact does relaxing those assumptions have?
• What do the various empirical tests of the CAPM allow us to conclude?
• Does the selection of a proxy for the market portfolio matter?

Following the development of portfolio theory byMarkowitz, twomajor theories have been
derived for the valuation of risky assets. In this chapter, we introduce the first of these
models—the capital asset pricing model (CAPM). The background on the CAPM is im-
portant at this point in the book because the risk measure it implies is a necessary input for
much of our subsequent discussion. The presentation concerns capital market theory and
the CAPM that was developed almost concurrently by three individuals. An alternative as-
set valuation model—the arbitrage pricing theory (APT)—has led to the development of
numerous other multifactor models and is the subject of Chapter 9.

8.1 CAPITAL MARKET THEORY: AN OVERVIEW
Because capital market theory builds directly on the portfolio theory we developed in Chapter
7, this chapter begins where our discussion of the Markowitz efficient frontier ended. In par-
ticular, capital market theory extends portfolio theory by developing a model for pricing all
risky assets. The final product, the CAPM, will allow you to determine the required rate of re-
turn for any risky asset. As we will see, this development depends critically on the existence of
a risk-free asset, which in turn will lead to the designation of the market portfolio, a collection
of all of the risky assets in the marketplace that assumes a special role in asset pricing theory.
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8.1.1 Background for Capital Market Theory
With any theory, it is necessary to articulate a set of assumptions that specify how the world is
expected to act. In this section, we consider the main assumptions that underlie the develop-
ment of capital market theory.

Assumptions of Capital Market Theory Because capital market theory builds on the Mar-
kowitz portfolio model, it requires the same assumptions, along with some additional ones:

1. All investors are Markowitz-efficient in that they seek to invest in tangent points on the
efficient frontier. The exact location of this tangent point and, therefore, the specific port-
folio selected will depend on the individual investor’s risk-return utility function.

2. Investors can borrow or lend any amount of money at the risk-free rate of return (RFR).
(Clearly, it is always possible to lend money at the nominal risk-free rate by buying risk-
free securities such as government T-bills. It is not always possible to borrow at this level.)

3. All investors have homogeneous expectations; that is, they estimate identical probability
distributions for future rates of return.

4. All investors have the same one-period time horizon, such as one month or one year. The
model will be developed for a single hypothetical period, and its results could be affected
by a different assumption since it requires investors to derive risk measures and risk-free
assets that are consistent with their investment horizons.

5. All investments are infinitely divisible, so it is possible to buy or sell fractional shares of any asset or
portfolio. This assumption allows us to discuss investment alternatives as continuous curves.

6. There are no taxes or transaction costs involved in buying or selling assets. This is a rea-
sonable assumption in many instances. Neither pension funds nor charitable foundations
have to pay taxes, and the transaction costs for most financial institutions are negligible
on most financial instruments.

7. There is no inflation or any change in interest rates, or inflation is fully anticipated. This
is a reasonable initial assumption, and it can be modified.

8. Capital markets are in equilibrium. This means that we begin with all investments prop-
erly priced in line with their risk levels.

Some of these assumptions may seem unrealistic, but keep in mind two things. First, as men-
tioned, relaxing them would have only a minor effect on the model and would not change its
main implications or conclusions. Second, a theory should never be judged on the basis of its
assumptions but rather on how well it explains and helps us predict behavior in the real world.
If this theory and the model it implies help us explain the rates of return on a wide variety of
risky assets, it is useful, even if some of its assumptions are unrealistic.

Development of Capital Market Theory The major factor that allowed Markowitz portfo-
lio theory to develop into capital market theory is the concept of a risk-free asset, that is, an
asset with zero variance. As we will show, such an asset would have zero correlation with all
other risky assets and would provide the risk-free rate of return (RFR).

This assumption of a risk-free asset allows us to derive a generalized theory of capital asset
pricing under conditions of uncertainty from the portfolio theory. This achievement is gener-
ally attributed to William Sharpe (1964), who received a Nobel Prize for it, but Lintner (1965)
and Mossin (1966) derived similar theories independently. Consequently, you may see refer-
ences to the Sharpe-Lintner-Mossin capital asset pricing model.

8.1.2 Developing the Capital Market Line
We have defined a risky asset as one from which future returns are uncertain, and we have
measured this uncertainty by the standard deviation of expected returns. Because the expected
return on a risk-free asset is entirely certain, the standard deviation of its expected return is
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zero (σRF = 0). The rate of return earned on such an asset should be the risk-free rate of return
(RFR), which, as we discussed in Chapter 1, should equal the expected long-run growth rate of
the economy with an adjustment for short-run liquidity. We now show what happens when
we introduce this risk-free asset into the risky world of the Markowitz portfolio model.

Covariance with a Risk-Free Asset Recall that the covariance between two sets of returns is

Covij =
Xn
i = 1

½Ri − EðRiÞ�½Rj − EðRjÞ�=n

Assume for the moment that asset i in this formula is the risk-free asset. Because the returns
for the risk-free asset are certain (σRF = 0), Ri = E(Ri) during all periods. Thus, Ri − E(Ri)
will equal zero, and the product of this expression with any other expression will equal zero.
Consequently, the covariance of the risk-free asset with any risky asset or portfolio of assets
will always equal zero. Similarly, the correlation between any risky asset i, and the risk-free asset,
RF, would be zero because it is equal to

rRF;i =CovRF;i=σRFσ j

Combining a Risk-Free Asset with a Risky Portfolio What happens to the expected rate
of return and the standard deviation of returns when you combine a risk-free asset with a
portfolio of risky assets such as those that exist on the Markowitz efficient frontier?

Expected Return Like the expected return for a portfolio of two risky assets, the expected rate
of return for a portfolio that includes a risk-free asset with a collection of risky assets (call it
Portfolio M) is the weighted average of the two returns:

EðRportÞ=wRFðRFRÞ + ð1−wRFÞEðRMÞ
where:

wRF = the proportion of the portfolio invested in the risk-free asset
EðRMÞ= the expected rate of return on risky Portfolio M

Standard Deviation Recall from Chapter 7 that the expected variance for a two-asset
portfolio is

σ2port =w2
1σ

2
1 +w2

2σ
2
2 + 2w1w2r1;2σ1σ2

Substituting the risk-free asset for Security 1, and the risky asset Portfolio M for Security 2,
this formula would become

σ2port =w2
RFσ

2
RF + ð1−wRFÞ2σ2M + 2wRFð1−wRFÞrRF;MσRFσM

We know that the variance of the risk-free asset is zero, that is, σ2RF = 0. Because the correla-
tion between the risk-free asset and any risky asset, M, is also zero, the factor rRF,M in the pre-
ceding equation also equals zero. Therefore, any component of the variance formula that has
either of these terms will equal zero. When you make these adjustments, the formula becomes

σ2port = ð1−wRFÞ2σ2M
The standard deviation is

σport =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð1−wRFÞ2σ2M

q
= ð1−wRFÞσM

Therefore, the standard deviation of a portfolio that combines the risk-free asset with risky as-
sets is the linear proportion of the standard deviation of the risky asset portfolio.
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The Risk-Return Combination With these results, we can develop the risk-return relationship
between E(Rport) and σport by using a few algebraic manipulations:

EðRportÞ= ðwRFÞðRFRÞ+ ð1−wRFÞEðRMÞ+ fRFR−RFRg
=RFR− ð1−wRFÞRFR+ ð1−wRFÞEðRMÞ
=RFR+ ð1−wRFÞ½EðRMÞ−RFR�
=RFR+ ð1−wRFÞfσM=σMg½EðRMÞ−RFR�

so that

8.1 EðRportÞ=RFR+ σport
EðRMÞ−RFR

σM

� �

Equation 8.1 is the primary result of capital market theory. It can be interpreted as follows:
Investors who allocate their money between a riskless security and the risky Portfolio M can
expect a return equal to the risk-free rate plus compensation for the number of risk units
(σport) they accept.

This outcome is consistent with the concept underlying all of investment theory that inves-
tors perform two functions in the capital markets for which they can expect to be rewarded.
First, they allow someone else to use their money, for which they receive the risk-free rate of
interest. Second, they bear the risk that the returns they have been promised in exchange for
their invested capital will not be repaid. The term, ½EðRMÞ−RFR�=σM, is the expected
compensation per unit of risk taken, which is more commonly referred to as the investor’s
expected risk premium per unit of risk.

The Capital Market Line The risk-return relationship shown in Equation 8.1 holds for
every combination of the risk-free asset with any collection of risky assets. However, investors
would obviously like to maximize their expected compensation for bearing risk (i.e., they
would like to maximize the risk premium they receive). Let us now assume that Portfolio M
is the single collection of risky assets that happens to maximize this risk premium. With this
assumption, Portfolio M is called the market portfolio and, by definition, it contains all risky
assets held anywhere in the marketplace and receives the highest level of expected return (in
excess of the risk-free rate) per unit of risk for any available portfolio of risky assets. Under
these conditions, Equation 8.1 is called the capital market line (CML).

Exhibit 8.1 shows the various possibilities when a risk-free asset is combined with alterna-
tive risky combinations of assets along the Markowitz efficient frontier. Each of the straight
lines depicted represents mixtures of a risky portfolio with the riskless asset. For instance, the
risk-free asset could be combined in various weights with Portfolio A, as shown by the straight
line RFR–A. Any combination on this line would dominate portfolio possibilities that fall be-
low it because it would have a higher expected return for the same level of risk. Similarly, any
combination of the risk-free asset and Portfolio A is dominated by some mixture of the risk-
free asset and Portfolio B.

You can continue to draw lines from RFR to the efficient frontier with increasingly higher
slopes until you reach the point of tangency at Portfolio M. The set of portfolio possibilities
along Line RFR–M—which is the CML—dominates all other feasible combinations that inves-
tors could form. For example, Point C could be established by investing half of your assets
in the riskless security (i.e., lending at RFR) and the other half in Portfolio M. Notice in
Exhibit 8.1 that there is no way to invest your money and achieve a higher expected return
for the same level of risk (σc). In this sense, the CML represents a new efficient frontier that
combines the Markowitz efficient frontier of risky assets with the ability to invest in the risk-
free security. The slope of the CML is ½EðRMÞ−RFR�=σM, which is the maximum risk pre-
mium compensation that investors can expect for each unit of risk they bear.
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Risk-Return Possibilities with Leverage An investor may want to attain a higher expected re-
turn than is available at Point M in exchange for accepting higher risk. One alternative would be
to invest in one of the risky asset portfolios on the Markowitz frontier beyond Point M such as the
portfolio at Point D. A second alternative is to add leverage to the portfolio by borrowing money
at the risk-free rate and investing the proceeds in the risky asset portfolio at Point M; this is
depicted as Point E. What effect would this have on the return and risk for your portfolio?

If you borrow an amount equal to 50 percent of your original wealth at the risk-free rate,
wRF will not be a positive fraction but, rather, a negative 50 percent (wRF = −0.50). The effect
on the expected return for your portfolio is:

EðRportÞ=wRFðRFRÞ+ ð1−wRFÞEðRMÞ
= − 0:50ðRFRÞ+ ½1− ð−0:50Þ�EðRMÞ
= − 0:50ðRFRÞ+ 1:50EðRMÞ

The return will increase in a linear fashion along the CML because the gross return increases
by 50 percent, but you must pay interest at the RFR on the money borrowed. If RFR = 0.06
and E(RM) = 0.12, the return on your leveraged portfolio would be:

EðRportÞ= − 0:50ð0:06Þ+ 1:5ð0:12Þ
= − 0:03+ 0:18

= 0:15

The effect on the standard deviation of the leveraged portfolio is similar.

σport = ð1−wRFÞσM
= ½1− ð−0:50Þ�σM = 1:50σM

where:
σM = the standard deviation of Portfolio M

Exhibit 8.1 Portfol io Possibi l i t ies Combining the Risk-Free Asset and Risky

Portfol ios on the Eff ic ient Frontier
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E

Markowitz Efficient
Frontier
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σportσEσMσC
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RFR
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Therefore, both return and risk increase in a linear fashion along the CML. This is shown in
Exhibit 8.2.

Our discussion of portfolio theory stated that, when two assets are perfectly correlated, the
set of portfolio possibilities falls along a straight line. Therefore, because the CML is a straight
line, it implies that all the portfolios on the CML are perfectly positively correlated. This oc-
curs because all portfolios on the CML combine the risky asset Portfolio M and the risk-free
asset. You either invest part of your money in the risk-free asset (i.e., you lend at the RFR)
and the rest in the risky asset Portfolio M, or you borrow at the risk-free rate and invest these
funds in the risky asset portfolio. In either case, all the variability comes from the risky asset
M portfolio. The only difference between the alternative portfolios on the CML is the magni-
tude of that variability, which is caused by the proportion of the risky asset portfolio held in
the total portfolio.

8.1.3 Risk, Diversification, and the Market Portfolio
The investment prescription that emerges from capital market theory is clear-cut: Investors
should only invest their funds in two types of assets—the risk-free security and risky asset
Portfolio M—with the weights of these two holdings determined by the investors’ tolerance
for risk. Because of the special place that the market Portfolio M holds for all investors, it
must contain all risky assets for which there is any value in the marketplace. This includes
not just U.S. common stocks, but also non-U.S. stocks, U.S. and non-U.S. bonds, real estate,
private equity, options and futures contracts, art, antiques, and so on. Further, these assets
should be represented in Portfolio M in proportion to their relative market values.

Since the market portfolio contains all risky assets, it is a completely diversified portfolio,
which means that all risk unique to individual assets in the portfolio is diversified away.
Unique risk—which is often called unsystematic risk—of any single asset is offset by the
unique variability of all of the other holdings in the portfolio. This implies that only
systematic risk, defined as the variability in all risky assets caused by macroeconomic vari-
ables, remains in Portfolio M. Systematic risk can be measured by the standard deviation of
returns to the market portfolio, and it changes over time whenever there are changes in the
underlying economic forces that affect the valuation of all risky assets, such as variability of

Exhibit 8.2 Derivation of Capital Market Line Assuming Lending or

Borrowing at the Risk-Free Rate

CML

Borrowing

Lending M

σport

E(Rport)

RFR
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money supply growth, interest rate volatility, and variability in industrial production or corpo-
rate earnings.1

How to Measure Diversification We have seen that all portfolios on the CML are perfectly
positively correlated, so all portfolios on the CML are perfectly correlated with the completely
diversified market Portfolio M. Lorie (1975) notes that a completely diversified portfolio
would have a correlation with the market portfolio of +1.00. This is logical because complete
diversification means the elimination of all the unsystematic or unique risk. Once this
occurs, only systematic risk is left, which cannot be diversified away. Therefore, completely di-
versified portfolios would correlate perfectly with the market portfolio, which has only system-
atic risk.

Diversification and the Elimination of Unsystematic Risk As discussed in Chapter 7,
the purpose of diversification is to reduce the standard deviation of the total portfolio. This
assumes imperfect correlations among securities. Ideally, as you add securities, the average co-
variance for the portfolio declines. How many securities must be included to arrive at a
completely diversified portfolio? For the answer, you must observe what happens as you in-
crease the sample size of the portfolio by adding securities that have some positive correlation.
The typical correlation between U.S. securities ranges from 0.20 to 0.60.

One set of studies examined the average standard deviation for numerous portfolios of ran-
domly selected stocks of different sample sizes. Evans and Archer (1968) and Tole (1982) com-
puted the standard deviation for portfolios of increasing size up to 20 stocks. The results
indicated that the major benefits of diversification were achieved rather quickly, with about
90 percent of the maximum benefit of diversification derived from portfolios of 12 to 18
stocks. Exhibit 8.3 shows a stylized depiction of this effect.

Two subsequent studies have modified this finding. Statman (1987) considered the trade-off
between the diversification benefits and additional transaction costs involved with increasing
the size of a portfolio. He concluded that a well-diversified portfolio must contain at least

Exhibit 8.3 Number of Stocks in a Portfol io and the Standard

Deviat ion of Portfol io Return

Number of Stocks in the Portfolio

Standard Deviation of Return

Standard Deviation of
the Market Portfolio
(Systematic Risk)

0.30

0.15

10 20

Systematic
Risk

Total
Risk 

Unsystematic
(Diversifiable)
Risk

1For analyses of changes in the standard deviation (volatility) of returns for stocks and bonds in the United States, see
Schwert (1989); Ineichen (2000); Reilly, Wright, and Chan (2000); and Ang, Hodrick, Xing, and Zhang (2006).
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30–40 stocks. Campbell, Lettau, Malkiel, and Xu (2001) demonstrated that because the idio-
syncratic portion of an individual stock’s total risk has been increasing in recent years, it now
takes more stocks in a portfolio to achieve the same level of diversification. For instance, they
showed that the level of diversification that was possible with only 20 stocks in the 1960s
would require about 50 stocks by the late 1990s.

The important point is that, by adding stocks to a portfolio that are not perfectly correlated
with stocks already held, you can reduce the overall standard deviation of the portfolio, which
will eventually reach the level of the market portfolio. At that point, you will have diversified
away all unsystematic risk, but you still have market or systematic risk. You cannot eliminate
the variability and uncertainty of macroeconomic factors that affect all risky assets. Further,
you can attain a lower level of systematic risk by diversifying globally versus only diversifying
within the United States because some of the systematic risk factors in the U.S. market (such
as U.S. monetary policy) are not perfectly correlated with systematic risk variables in other
countries like Germany and Japan. As a result, if you diversify globally, you eventually get
down to a world systematic risk level.

The CML and the Separation Theorem The CML leads all investors to invest in the same
risky asset Portfolio M. Individual investors should only differ regarding their position on the
CML, which depends on their risk preferences. In turn, how they get to a point on the CML
is based on their financing decisions. If you are relatively risk averse, you will lend some part of
your portfolio at the RFR by buying some risk-free securities and investing the remainder
in the market portfolio of risky assets (e.g., Point C in Exhibit 8.1). In contrast, if you prefer
more risk, you might borrow funds at the RFR and invest everything (all of your capital
plus what you borrowed) in the market portfolio (Point E in Exhibit 8.1). This financing deci-
sion provides more risk but greater expected returns than the market portfolio. Because port-
folios on the CML dominate other portfolio possibilities, the CML becomes the efficient
frontier of portfolios, and investors decide where they want to be along this efficient frontier.
Tobin (1958) called this division of the investment decision from the financing decision the
separation theorem. Specifically, to be somewhere on the CML efficient frontier, you initially
decide to invest in the market Portfolio M. This is your investment decision. Subsequently,
based on your risk preferences, you make a separate financing decision either to borrow or to
lend to attain your preferred risk position on the CML.

A Risk Measure for the CML In discussing the Markowitz portfolio model, we noted that
the relevant risk to consider when adding a security to a portfolio is its average covariance with
all other assets in the portfolio. In this chapter, we have shown that the only relevant portfolio is
the market Portfolio M. Together, this means that the only important consideration for any
individual risky asset is its average covariance with all the risky assets in Portfolio M or the
asset’s covariance with the market portfolio. This covariance, then, is the relevant risk measure
for an individual risky asset.

Because all individual risky assets are a part of the market portfolio, one can describe their
rates of return in relation to the returns to Portfolio M using the following linear model:

8.2 Rit = ai + biRMt + ε

where:

Rit = return for asset i during period t
ai = constant term for asset i
bi = slope coefficient for asset i

RMt = return for Portfolio M during period t
ε= random error term
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The variance of returns for a risky asset can similarly be described as

8.3 VarðRitÞ=Varðai + biRMt + εÞ
=VarðaiÞ+VarðbiRMtÞ+VarðεÞ
= 0+VarðbiRMtÞ+VarðεÞ

Note that Var(biRMt) is the variance of return for an asset related to the variance of the market
return, or the asset’s systematic variance or risk. Also, Var(ε) is the residual variance of return
for the individual asset that is not related to the market portfolio. This residual variance is
what we have referred to as the unsystematic or unique risk because it arises from the unique
features of the asset. Therefore:

Var(Ri,t) = Systematic Variance + Unsystematic Variance

We know that a completely diversified portfolio has had all of its unsystematic variance
eliminated. Therefore, the unsystematic variance of an asset is not relevant to investors, be-
cause they can eliminate it when holding an asset as part of a broad-based portfolio. As a con-
sequence, investors should not expect to receive compensation for bearing this unsystematic
risk. Only the systematic variance is relevant because it cannot be diversified away.

8.1.4 Investing with the CML: An Example
After doing considerable research on current capital market conditions, you have estimated the
investment characteristics for six different combinations of risky assets. Exhibit 8.4 lists your
expected return and standard deviation forecasts for these portfolios. You have also established
that each of these portfolios is completely diversified so that its volatility estimate represents
systematic risk only. The risk-free rate at the time of your analysis is 4 percent.

Based on your forecasts for E(R) and σ alone, none of these portfolios clearly dominates the
others since higher levels of expected return always come at the cost of higher levels of risk.
Which portfolio offers the best trade-off between risk and return? The last column in Exhibit
8.4 calculates the ratio of the expected risk premium (E(R) − RFR) to volatility (σ) for each
portfolio. As explained earlier, this ratio is the amount of compensation that investors can
expect for each unit of risk they assume in a particular portfolio. For example, Portfolio 2 offers
investors 0.429 (= [7 − 4]/7) units of compensation per unit of risk while the comparable ratio
for Portfolio 6 is lower at 0.393 (= [15 − 4]/28), despite promising a much higher overall
return.

By this measure, Portfolio 3 offers investors the best combination of risk and return. No
other feasible collection of risky assets in this comparison can match the 0.500 units of ex-
pected risk premium per unit of risk. Consequently, Portfolio 3 should be considered as the
market portfolio. Capital market theory would recommend that you only consider two

Exhibit 8.4 Investment Character ist ics for Portfol ios of Risky Assets (RFR = 4%)

Portfolio Expected Return
Standard
Deviation [E (R ) – RFR ] /σ

1 5% 5% 0.200

2 7 7 0.429

3 9 10 0.500

4 11 15 0.467

5 13 21 0.429

6 15 28 0.393
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alternatives when investing your funds: (1) lending or borrowing in the riskless security at 4
percent, and (2) buying Portfolio 3.

Suppose now that given your risk tolerance you are willing to assume a standard deviation
of 8.5 percent. How should you go about investing your money, according to the CML? First,
using Equation 8.1, the return you can expect is:

4% + (8.5%)(0.500) = 8.25%

As we have seen, there is no way for you to obtain a higher expected return under the current
conditions without assuming more risk. Second, the investment strategy necessary to achieve
this return can be found by solving:

8.25% = wRF(4%) + (1 − wRF)(9%)

or wRF = (9 − 8.25)/(9 − 4) = 0.15. This means that you would need to invest 15 percent of
your funds in the riskless asset and the remaining 85 percent in Portfolio 3. Finally, notice
that the expected risk premium per unit of risk for this position is 0.500 (= [8.25 − 4]/8.5),
the same as Portfolio 3. In fact, all points along the CML will have the same risk-return
trade-off as the market portfolio since this ratio is the slope of the CML.

As a last extension, consider what would happen if you were willing to take on a risk level
of σ = 15 percent. From Exhibit 8.4, you could realize an expected return of 11 percent if you
placed 100 percent of funds in Portfolio 4. However, you can do better than this by following
the investment prescription of the CML. Specifically, for a risk level of 15 percent, you can ob-
tain an expected return of:

4% + (15%)(0.500) = 11.5%

This goal is greater than the expected return offered by a 100 percent investment in the market
portfolio (i.e., 9 percent), so you will have to use leverage to achieve it. Specifically, solving for
the investment weights along the CML leaves wRF = (9 − 11.5)/(9 − 4) = −0.50 and (1 − wRF) =
1.50. Thus, for each dollar you currently have to invest, you will need to borrow an additional 50
cents and place all of these funds in Portfolio 3.

8.2 THE CAPITAL ASSET PRICING MODEL
Capital market theory represented a major step forward in how investors should think about
the investment process. The formula for the CML (Equation 8.1) offers a precise way of calcu-
lating the return that investors can expect for (1) providing their financial capital (RFR), and
(2) bearing σport units of risk ([E(RM) − RFR]/σM). This last term is especially significant be-
cause it expresses the expected risk premium prevailing in the marketplace.

Unfortunately, capital market theory is an incomplete explanation for the relationship that ex-
ists between risk and return. To understand why, recall that the CML defined the risk an investor
bears by the total volatility (σ) of the investment. However, since investors cannot expect to be
compensated for any portion of risk that they could have diversified away (i.e., unsystematic
risk), the CML must be based on the assumption that investors only hold fully diversified portfolios,
for which total risk and systematic risk are the same thing. The limitation is thus that the CML
cannot provide an explanation for the risk-return trade-off for individual risky assets because the
standard deviation for these securities will contain a substantial amount of unique risk.

The capital asset pricing model (CAPM) extends capital market theory in a way that allows
investors to evaluate the risk-return trade-off for both diversified portfolios and individual se-
curities. To do this, the CAPM redefines the relevant measure of risk from total volatility to
just the nondiversifiable portion of that total volatility (i.e., systematic risk). This new risk
measure is called the beta coefficient, and it calculates the level of a security’s systematic risk
compared to that of the market portfolio. Using beta as the relevant measure of risk, the
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CAPM then redefines the expected risk premium per unit of risk in a commensurate fashion.
This in turn leads once again to an expression of the expected return that can be decomposed
into (1) the risk-free rate and (2) the expected risk premium.

8.2.1 A Conceptual Development of the CAPM
As noted earlier, Sharpe (1964), along with Lintner (1965) and Mossin (1966), developed the
CAPM in a formal way. In addition to the assumptions listed before, the CAPM requires others,
such as that asset returns come from a Normal probability distribution. Rather than a mathe-
matical derivation of the CAPM, we will present a conceptual development of the model, em-
phasizing its role in the natural progression that began with the Markowitz portfolio theory.

Recall that the CML expressed the risk-return trade-off for fully diversified portfolios as
follows:

EðRportÞ=RFR+ σport
EðRMÞ−RFR

σM

� �

When trying to extend this expression to allow for the evaluation of any individual risky asset
i, the logical temptation is to simply replace the standard deviation of the portfolio (σport) with
that of the single security (σi). However, this would overstate the relevant level of risk in the
ith security because it does not take into account how much of that volatility the investor
could diversify away by combining that asset with other holdings. One way to address this con-
cern is to “shrink” the level of σi to include only the portion of risk in Security i that is system-
atically related to the risk in the market portfolio. This can be done by multiplying σi by the
correlation coefficient between the returns to Security i and the market portfolio (riM). Inserting
this product into the CML and adapting the notation for the ith individual asset leaves:

EðRiÞ=RFR+ ðσ iriMÞ EðRMÞ−RFR
σM

� �

This expression can be rearranged as:

EðRiÞ=RFR+
σ iriM
σM

� �
½EðRMÞ−RFR�

or:

8.4 EðRiÞ=RFR+ βi½EðRMÞ−RFR�:
Equation 8.4 is the CAPM. The CAPM redefines risk in terms of a security’s beta (βi),

which captures the nondiversifiable portion of that stock’s risk relative to the market as a
whole. Because of this, beta can be thought of as indexing the asset’s systematic risk to that of
the market portfolio. This leads to a very convenient interpretation: A stock with a beta of 1.20
has a level of systematic risk that is 20 percent greater than the average for the entire market,
while a stock with a beta of 0.70 is 30 percent less risky than the market. By definition, the
market portfolio itself will always have a beta of 1.00.

Indexing the systematic risk of an individual security to the market has another nice feature
as well. From Equation 8.4, it is clear that the CAPM once again expresses the expected return
for an investment as the sum of the risk-free rate and the expected risk premium. However,
rather than calculate a different risk premium for every separate security that exists, the CAPM
states that only the overall market risk premium (E(RM) − RFR) matters and that this quantity
can then be adapted to any risky asset by scaling it up or down according to that asset’s riskiness
relative to the market (βi). As we will see, this substantially reduces the number of calculations
that investors must make when evaluating potential investments for their portfolios.

Chapter 8: An Introduction to Asset Pricing Models 217



8.2.2 The Security Market Line
The CAPM can also be illustrated in graphical form as the security market line (SML). This is
shown in Exhibit 8.5. Like the CML, the SML shows the trade-off between risk and expected
return as a straight line intersecting the vertical axis (i.e., zero-risk point) at the risk-free rate.
However, there are two important differences between the CML and the SML. First, the CML
measures risk by the standard deviation (i.e., total risk) of the investment while the SML con-
siders only the systematic component of an investment’s volatility. Second, as a consequence of
the first point, the CML can be applied only to portfolio holdings that are already fully diver-
sified, whereas the SML can be applied to any individual asset or collection of assets.

Determining the Expected Rate of Return for a Risky Asset To demonstrate how you
would compute expected or required rates of return with the CAPM, consider the following
example stocks, assuming you have already computed betas:

Stock Beta

A 0.70

B 1.00

C 1.15

D 1.40

E −0.30

Assume that we expect the economy’s RFR to be 5 percent (0.05) and the expected return
on the market portfolio (E(RM)) to be 9 percent (0.09). This implies a market risk premium of
4 percent (0.04). With these inputs, the SML would yield the following required rates of return
for these five stocks:

EðRiÞ=RFR+ βi½EðRMÞ−RFR�
EðRAÞ= 0:05+ 0:70ð0:09− 0:05Þ

= 0:078= 7:80%

EðRBÞ= 0:05+ 1:00ð0:09− 0:05Þ
= 0:09= 9:00%

Exhibit 8.5 The Security Market Line

0.10 βi
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EðRCÞ= 0:05+ 1:15ð0:09− 0:05Þ
= 0:096= 9:60%

EðRDÞ= 0:05+ 1:40ð0:09− 0:05Þ
= 0:106= 10:60%

EðREÞ= 0:05+ ð− 0:30Þð0:09− 0:05Þ
= 0:05− 0:012

= 0:038= 3:80%

Stock A has lower risk than the aggregate market, so you should not expect its return to be
as high as the return on the market portfolio. You should expect Stock A to return 7.80 per-
cent. Stock B has systematic risk equal to the market’s (beta = 1.00), so its required rate of
return should likewise be equal to the expected market return (9 percent). Stocks C and D
have systematic risk greater than the market’s, so they should provide returns consistent with
their risk. Finally, Stock E has a negative beta (which is quite rare in practice), so its required
rate of return, if such a stock could be found, would be below the RFR of 5 percent.

In equilibrium, all assets and all portfolios of assets should plot on the SML. That is, all
assets should be priced so that their estimated rates of return, which are the actual holding
period rates of return that you anticipate, are consistent with their levels of systematic risk.
Any security with an estimated rate of return that plots above the SML would be considered
undervalued because it implies that you forecast receiving a rate of return on the security that
is above its required rate of return based on its systematic risk. In contrast, assets with esti-
mated rates of return that plot below the SML would be considered overvalued. This position
relative to the SML implies that your estimated rate of return is below what you should require
based on the asset’s systematic risk.

In an efficient market, you would not expect any assets to plot off the SML because, in
equilibrium, all stocks should provide holding period returns that are equal to their required
rates of return. Alternatively, a market that is not completely efficient may misprice certain as-
sets because not everyone will be aware of all the relevant information. As discussed in
Chapter 6, a superior investor has the ability to derive value estimates for assets that consis-
tently outperform the consensus market evaluation. As a result, such an investor will earn
better rates of return than the average investor on a risk-adjusted basis.

Identifying Undervalued and Overvalued Assets Now that we understand how to compute
the rate of return one should expect or require for a specific risky asset using the SML, we can com-
pare this required rate of return to the asset’s estimated rate of return over a specific investment hori-
zon to determine whether it would be an appropriate investment. To make this comparison, you
need an independent estimate of the return outlook for the security based on either fundamental or
technical analysis techniques, which will be discussed in subsequent chapters.

Assume that analysts at a major brokerage firm have been following the five stocks in the
preceding example. Based on extensive fundamental analysis, they provide you with forecasted
price and dividend information for the next year, as shown in Exhibit 8.6. Given these projec-
tions, you can compute an estimated rate of return for each stock by summing the expected
capital gain ([Pt+1 − Pt]/Pt) and the expected dividend yield (Dt+1/Pt). For example, the ana-
lysts’ estimated future return for Stock A is 8.00 percent (= [26 − 25]/25 + 1/25).

Exhibit 8.7 summarizes the relationship between the required rate of return for each stock
based on its systematic risk as computed earlier, and its estimated rate of return. This differ-
ence between estimated return and expected return is sometimes referred to as a stock’s ex-
pected alpha or its excess return. This alpha can be positive (the stock is undervalued) or
negative (the stock is overvalued). If the alpha is zero (or nearly zero), the stock is on the
SML and is properly valued in line with its systematic risk.
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Plotting these estimated rates of return and stock betas on the SML gives Exhibit 8.8. Stock A is
almost exactly on the line, so it is considered properly valued because its estimated rate of return is
almost equal to its required rate of return. Stocks B and D are considered overvalued because their
estimated rates of return during the coming period are substantially less than what an investor
should expect for the risk involved. As a result, they plot below the SML. In contrast, Stocks C and E
are expected to provide rates of return greater thanwewould require based on their systematic risk.
Therefore, both stocks plot above the SML, indicating that they are undervalued.

Exhibit 8.6 Price, Dividend, and Rate of Return Estimates

Stock
Current Price

(Pt )
Expected Price

(Pt +1)
Expected Dividend

(Dt+1)
Estimated Future Rate
of Return (Percent)

A 25 26 1.00 8.00%

B 40 42 0.50 6.20

C 33 37 1.00 15.15

D 64 66 1.10 5.16

E 50 53 — 6.00

Exhibit 8.7 Comparison of Required Rate of Return to Estimated Rate of Return (RFR = 5%)

Stock Beta
Required Return

E (Ri)
Estimated
Return

Estimated Return
Minus E (Ri) Evaluation

A 0.70 7.80 8.00 0.20 Properly valued

B 1.00 9.00 6.20 −2.80 Overvalued

C 1.15 9.60 15.15 5.55 Undervalued

D 1.40 10.60 5.16 −5.44 Overvalued

E −0.30 3.80 6.00 2.20 Undervalued

Exhibit 8.8 Plot of Est imated Returns on SML Graph

C

A

B

D

E

.02

.06

.10

.14

.18

.22

SML

Beta

–.40 –.20 0.0 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00–.60–.80 2.402.20

E(Ri)

RM

220 Part 2: Developments in Investment Theory



If you trusted these analysts to forecast estimated returns, you would take no action regard-
ing Stock A, but you would buy Stocks C and E and sell Stocks B and D. You might even sell
short Stocks B and D if you favored such aggressive tactics.

Calculating Systematic Risk There are two ways that a stock’s beta can be calculated in
practice. First, given our conceptual discussion of the CAPM, a beta coefficient for Security i
can be calculated directly from the following formula:

8.5 σ i =
σ i
σM

� �
ðriMÞ= CovðRi;RMÞ

σ2M

where, in addition to the terms defined earlier, σ2M is the return variance for the market port-
folio and Cov(Ri, RM) is the covariance between returns to the Security i and the market.

Alternatively, security betas can also be estimated as the slope coefficient in a regression
equation between the returns to the security (Rit) over time and the returns (RMt) to the mar-
ket portfolio:

8.6 Rit = ai + βi(RMt) + εit

where ai is the intercept of the regression and εit is the random error term that accounts for
Security i’s unsystematic risk. Equation 8.6 is known as the security’s characteristic line with
the market portfolio.

Equations 8.5 and 8.6 will produce the same estimate of βi for any given sample of security
and market portfolio returns. However, the regression-based method in Equation 8.6 is often
preferred because it is a formal estimation process, meaning that the statistical reliability of the
estimate can be assessed (i.e., a t-statistic on the βi estimate can be evaluated).

The Impact of the Time Interval In practice, the number of observations and the time interval
used in the calculation of beta vary widely. For example, Morningstar derives characteristic
lines for common stocks using monthly returns for the most recent five-year period (60 obser-
vations). Reuters Analytics calculates stock betas using daily returns over the prior two years
(504 observations). Bloomberg uses two years of weekly returns (104 observations) in its basic
calculations, although its system allows the user to select daily, weekly, monthly, quarterly, or
annual returns over other time horizons. Because there is no theoretically correct time interval
for this estimation, we must make a trade-off between enough observations to eliminate the
impact of random rates of return and an excessive length of time, such as 15 or 20 years,
over which the subject company may have changed dramatically. Remember that what you re-
ally want is the expected systematic risk for the potential investment. In this process, you are
analyzing historical data to help you derive a reasonable estimate of the asset’s future level of
systematic risk.

Reilly and Wright (1988) analyzed the differential effects of return computation, market in-
dex, and the time interval and showed that the major cause of the differences in beta was the
use of monthly versus weekly return intervals. Also, the shorter weekly interval caused a larger
beta for large firms and a smaller beta for small firms. Handa, Kothari, and Wasley (1989)
showed that the reason for this result was that an asset’s covariance with the market and the
market’s return variance did not change proportionally with the return interval.

The Effect of the Market Proxy Another significant decision when computing an asset’s char-
acteristic line is which indicator series to use as a proxy for the market portfolio of all risky
assets. Many investigators use the Standard & Poor’s 500 Composite Index as a proxy for the
market portfolio because the stocks in this index encompass a large proportion of the total
market value of U.S. stocks and it is a value-weighted series, which is consistent with the the-
oretical market series. Still, this series is dominated by large-cap U.S. stocks, most of them
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listed on the NYSE. By contrast, the market portfolio of all risky assets should include U.S.
stocks and bonds, non-U.S. stocks and bonds, real estate, coins, stamps, art, antiques, and
any other marketable risky asset from around the world.2

Computing a Characteristic Line: An Example The following example shows how you
would estimate a characteristic line for JPMorgan Chase (JPM) using monthly return data
from December 2009 to November 2010.3 Twelve monthly rates are typically not considered
sufficient for statistical purposes, but they are adequate for demonstration purposes. We calcu-
late betas for JPM using two different proxies for the market portfolio: (1) the S&P 500 (SPX),
an index of stocks mostly domiciled in the United States, and (2) the MSCI World Equity
(MXWO) index, which represents a global portfolio of stocks.

Exhibit 8.9 lists monthly price changes for JPM, SPX, and MXWO, which are computed
using month-end closing prices. Exhibit 8.10 shows a scatterplot of these return data
for JPM and SPX, while Exhibit 8.11 contains a similar display for JPM and MXWO. Dur-
ing this period, there were several months when the JPM returns diverged greatly from the
S&P 500 index series. As a result, the calculation in Exhibit 8.9 shows that the covariance
between JPM and SPX was positive and large (27.73). The covariance divided by the
variance of SPX (25.94) equals JPM’s beta compared to the S&P 500. For this period, the
beta was 1.07, indicating that JPM was more risky than the aggregate market. The intercept
for this characteristic line is −1.66, calculated as the average monthly return for JPM (−0.85)
less the product of the average monthly return for SPX (0.75) and the beta coefficient.
The fact that most of the observations plotted in Exhibit 8.10 are reasonably close to
the characteristic line is consistent with the correlation coefficient between JPM and SPX
of 0.85.

How does this analysis change if we use a different market proxy? Exhibit 8.9 also lists cal-
culations for the JPM beta using a global equity index as a market portfolio. Two things are
notable when this substitution is made. First, the volatility of the MSCI World Index (28.92)
was somewhat larger than the S&P 500 over this period. Second, the covariance between JPM
and MXWO (27.80) is virtually the same, although the overall correlation coefficient between
the two is lower (0.81) than between JPM and SPX. Taken together, the higher volatility of the
World Index has the greatest effect so the beta coefficient between JPM and MXWO is 0.96,
which is lower than when the S&P 500 was used as the market proxy. In fact, notice that the
interpretation of the nature of JPM’s relative systematic risk changes with this new index.
Rather than being 7 percent more risky than the domestic equity market, JPM is now seen as
being 4 percent less risky than the global index.

Beyond demonstrating the computations involved in the process, the important point illus-
trated in this example is that the proper selection of a proxy for the market portfolio is of vital
importance when measuring risk. Reilly and Akhtar (1995) showed that beta differences of this
magnitude are to be expected when comparing the stock of any company to both U.S. and
world equity indexes. Further, even more extreme differences are possible when stock betas
are calculated relative to market proxies that contain other asset classes, such as fixed-income
securities or real estate.

2Substantial discussion surrounds the market proxy used and its impact on the empirical results and usefulness of the
CAPM. This concern is discussed further and demonstrated in the subsequent section on computing an asset’s char-
acteristic line. The effect of the market proxy is also considered when we discuss the arbitrage pricing theory (APT)
in Chapter 9 and in Chapter 25 when we discuss the evaluation of portfolio performance.
3The returns used in this example are based solely on monthly price changes for JPM and two indexes (S&P 500 and
MSCI World Equity); they do not include dividends. This is done for simplicity, but it is also based on Sharpe and
Cooper’s (1972a) finding that betas derived from returns with and without dividends have a correlation coefficient of
0.99.
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Exhibit 8.9 Computation of Beta for JPMorgan Chase with Selected Indexes

S&P 500 (SPX) MSCI World (MXWO) JPM

INDEX RETURN RSPX − Avg. RSPX RMXWO − Avg. RMXWO RJPM − Avg. RJPM

Date SPX MXWO JPM SPX MXWO JPM (1) (2) (3) (4)a (5)b

Nov-09 1095.63 1149.01 42.49 — — —

Dec-09 1115.10 1168.47 41.67 1.78 1.69 −1.93 1.02 1.23 −1.08 −1.10 −1.33

Jan-10 1073.87 1119.54 38.94 −3.70 −4.19 −6.55 −4.45 −4.65 −5.70 25.36 26.49

Feb-10 1104.49 1133.35 41.97 2.85 1.23 7.78 2.10 0.77 8.64 18.11 6.66

Mar-10 1169.43 1200.53 44.75 5.88 5.93 6.62 5.13 5.47 7.48 38.33 40.87

Apr-10 1186.69 1198.56 42.58 1.48 −0.16 −4.85 0.72 −0.63 −4.00 −2.89 2.50

May-10 1089.41 1079.80 39.58 −8.20 −9.91 −7.05 −8.95 −10.37 −6.19 55.42 64.21

Jun-10 1030.71 1041.32 36.61 −5.39 −3.56 −7.50 −6.14 −4.03 −6.65 40.84 26.77

Jul-10 1101.60 1124.83 40.28 6.88 8.02 10.02 6.12 7.56 10.88 66.62 82.22

Aug-10 1049.33 1080.70 36.36 −4.74 −3.92 −9.73 −5.50 −4.39 −8.88 48.82 38.93

Sep-10 1141.20 1179.19 38.06 8.76 9.11 4.68 8.00 8.65 5.53 44.24 47.84

Oct-10 1183.26 1222.23 37.63 3.69 3.65 −1.13 2.93 3.19 −0.28 −0.81 −0.88

Nov-10 1180.55 1193.56 37.40 −0.23 −2.35 −0.61 −0.98 −2.81 0.24 −0.24 −0.68

Average 0.75 0.46 −0.85 Total = 332.72 333.60

Standard Deviation 5.09 5.38 6.39

Cov(JPM,SPX) = 332.72/12 = 27.73 Var(SPX) = StdDev2(SPX) = (5.09)2 = 25.94 Beta(JPM,SPX) = 27.73/25.94 = 1.07 Intercept(JPM,SPX) = −0.85 − (1.07 × 0.75) = −1.66

Cov(JPM,MXWO) = 333.60/12 = 27.80 Var(MXWO) = StdDev2(MXWO) = (5.38)2 = 28.92 Beta(JPM,MXWO) = 27.80/28.92 = 0.96 Intercept(JPM,MXWO) = −0.85 − (0.96 × 0.46) = −1.30

Correlation Coeff.(JPM,SPX) = 27.73/(5.09 × 6.39) = 0.85 Correlation Coeff.(JPM,MXWO) = 27.80/(5.38 × 6.39) = 0.81

aColumn 4 is equal to Column 1 multiplied by Column 3.
bColumn 5 is equal to Column 2 multiplied by Column 3.
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Industry Characteristic Lines Characteristic lines can also be calculated for entire portfolios
of stocks, such as market or sector indexes. Exhibit 8.12 summarizes a set of computations over
the December 2009–November 2010 period for nine different industry segments comprising the
overall stock market: Materials, Health Care, Consumer Staples, Consumer Discretionary, En-
ergy, Financials, Industrials, Technology, and Utilities. Each of these industry segments is repre-
sented by a different index of companies that operate primarily in that area. For instance,
leading firms such as Monsanto (Materials), Procter & Gamble (Consumer Staples), Amazon.
com (Consumer Discretionary), and Apple (Technology) are divided into separate portfolios.
JPMorgan, from the previous example, is included in the Financials industry index.

Notice that each of these industry indexes is highly correlated with the designated overall
market portfolio (i.e., the Standard & Poor’s 500). The correlation coefficients range from
0.70 to 0.98, with seven of the nine industries having coefficients in excess of 0.90. This indi-
cates that these industry indexes are well-diversified portfolios that have eliminated most of
their unsystematic risk. On the other hand, the beta coefficients (i.e., the level of systematic
risk relative to the market) for these industries vary widely. Some industries, such as Health
Care (0.58) and Consumer Staples (0.60), are about 40 percent less risky than the overall mar-
ket, and so investors should expect a lower level of compensation from companies in these
areas. By contrast, Consumer Discretionary (1.18) and Technology (1.20) stocks are, on aver-
age, about 20 percent riskier than the market, meaning that the CAPM would predict an
expected risk premium that is 20 percent larger than average.

8.3 RELAXING THE ASSUMPTIONS
Earlier in the chapter, we listed several assumptions related to the CAPM. In this section, we
discuss the impact on the capital market line (CML) and the security market line (SML) when
we relax several of these assumptions.

8.3.1 Differential Borrowing and Lending Rates
One of the first assumptions of the CAPM was that investors could borrow and lend
any amount of money at the risk-free rate. It is reasonable to assume that investors can lend
unlimited amounts at the risk-free rate by buying government securities (e.g., T-bills). In
contrast, it is quite unlikely that investors can borrow unlimited amounts at the T-bill rate.
For example, when T-bills are yielding 4 percent, most individuals would have to pay about 6
or 7 percent to borrow at a bank.

Exhibit 8.12 Character ist ic Line Coeff ic ients for Selected Industry Indexes

with the S&P 500 Index (SPX): December 2009–November 2010

Industry Index Intercept Beta Correlation

Materials IXB 0.05 1.28 0.95

Health Care IXV −0.48 0.58 0.78

Consumer Staples IXR 0.08 0.60 0.93

Consumer Discretionary IXY 1.26 1.18 0.96

Energy IXE 0.16 1.14 0.93

Financials IXM −0.73 1.01 0.94

Industrials IXI 0.68 1.27 0.98

Technology IXT 0.09 1.20 0.96

Utilities IXU −0.06 0.54 0.70

Source: Author Calculations.
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Because of this differential, there will be two different lines going to the Markowitz efficient
frontier, as shown in Exhibit 8.13. The segment RFR–F indicates the investment opportunities
available when an investor combines risk-free assets (i.e., lending at theRFR) and Portfolio F on the
Markowitz efficient frontier. It is not possible to extend this line any farther if you cannot borrow at
this risk-free rate to acquire further units of Portfolio F. If you can borrow at Rb, the point of
tangency from this rate would be on the curve at Portfolio K. This indicates that you could borrow
at Rb and use the proceeds to invest in Portfolio K to extend the CML along the line segment K–G.
Therefore, the CML is made up of RFR–F–K–G; that is, a line segment (RFR–F), a curve segment
(F–K), and another line segment (K–G). As noted by Brennan (1969), this implies that you can
either lend or borrow, but the borrowing portfolios are not as profitable as when it was assumed
that you could borrow at the RFR. In this instance, your net return is less and the slope of the
borrowing line (K–G) is below that for RFR–F.

8.3.2 Zero-Beta Model
If the market portfolio (M) is mean-variance efficient (i.e., it has the lowest risk for a given
level of return among the attainable set of portfolios), an alternative model, derived by Black
(1972), does not require a risk-free asset. Within the set of feasible alternative portfolios, sev-
eral exist where the returns are completely uncorrelated with the market portfolio; the beta of
these portfolios with the market portfolio is zero. Among the several zero-beta portfolios, you
would select the one with minimum variance. Although this portfolio does not have any sys-
tematic risk, it may have some unsystematic risk. The availability of this zero-beta portfolio
will not affect the CML, but it will allow construction of a linear SML, as shown in Exhibit
8.14. The combinations of this zero-beta portfolio and the market portfolio will be a linear re-
lationship in return and risk because the covariance between the zero-beta portfolio (Rz) and
the market portfolio is similar to what it was with the risk-free asset. Assuming the return for
the zero-beta portfolio is greater than that for a risk-free asset, the slope of the line through

Exhibit 8.13 Investment Alternatives When the Cost of Borrowing Is Higher

Than the Cost of Lending
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the market portfolio would not be as steep; that is, the market risk premium would be smaller.
The equation for this zero-beta CAPM line would be:

8.7 E(Ri) = E(Rz) + Bi[E(RM) − E(Rz)]

Obviously, the risk premiums for individual assets would be a function of the beta for the in-
dividual security and the market risk premium:

[E(RM) − E(Rz)]

Several studies have tested this model with its higher intercept and flatter slope and had con-
flicting results. Specifically, Gibbons (1982) and Shanken (1985b) rejected the model, while
Stambaugh (1982) supported the zero-beta CAPM.

8.3.3 Transaction Costs
The CAPM assumes that there are no transaction costs, so investors will buy or sell mispriced
securities until they plot on the SML. If there are transaction costs, investors will not correct
all mispricing because in some instances the cost of buying and selling the mispriced security
will exceed any potential excess return. Therefore, securities will plot very close to the SML,
but not exactly on it. Thus, the SML will be a band, as shown in Exhibit 8.15, rather than a
single line. Obviously, the width of the band is a function of the amount of the transaction
costs. In a world with a large proportion of trading by institutions at pennies per share and
with discount brokers available for individual investors, the band should be quite narrow.

Dimson (1979) considered how transaction costs affect the extent of diversification by
investors. Earlier in the chapter, we discussed the relationship between the number of stocks
in a portfolio and the variance of the portfolio. Initially, the variance declined rapidly, ap-
proaching about 90 percent of complete diversification with around 20 securities. An impor-
tant question is: How many securities must be added to derive the last 10 percent? Because
of transaction costs, Brennan and Subramanyam (1996) show that at some point the additional
cost of diversification would exceed its benefit, especially when considering the costs of moni-
toring and analyzing the added securities. Degennaro and Robotti (2007) demonstrate that
transaction costs can reduce the slope of the CML.

Exhibit 8.14 Security Market Line with a Zero-Beta Portfol io
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8.3.4 Heterogeneous Expectations and Planning Periods
If all investors had different expectations about risk and return, each would have a unique
CML or SML, and the composite graph would be a group of lines with a breadth determined
by the divergence of expectations. If all investors had similar information and background, the
width of the group would be reasonably narrow. Chiarella, Dieci, and He (2010) develop an
extension of the CAPM where investors are grouped by similar beliefs.

The impact of planning periods is similar. Recall that the CAPM is a one-period model, corre-
sponding to the planning period for the individual investor. Thus, if you are using a one-year plan-
ning period, your CML and SML could differ from someone with a one-month planning period.

8.3.5 Taxes
The expected returns in the CAPM are pretax returns. In fact, the actual returns for most
investors are affected as follows:

8.8 EðRiðATÞÞ=
ðPe − PbÞ× ð1−Tc gÞ+ ðDivÞ× ð1−TiÞ

Pb

where:

RiðATÞ= after-tax rate of return

Pe = ending price

Pb = beginning price

Tcg = tax on capital gain or loss

Div = dividend paid during period

Ti = tax on ordinary income

Exhibit 8.15 Security Market Line with Transaction Costs
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Clearly, tax rates differ between individuals and institutions. For institutions that do not
pay taxes, the original pretax model is correctly specified—that is, Tcg and Ti are zero. As
noted by Black and Scholes (1979) and Litzenberger and Ramaswamy (1979), because inves-
tors have heavy tax burdens, this could cause major differences in the CML and SML among
investors. Elton, Gruber, and Rentzler (1983); Miller and Scholes (1982); and Christie (1990)
have examined the effect of the differential taxes on dividends versus capital gains, but the
evidence is inconclusive.

8.4 ADDITIONAL EMPIRICAL TESTS OF THE CAPM
When testing the CAPM, there are two major questions. First, How stable is the measure of
systematic risk (beta)? Because beta is our principal risk measure, it is important to know
whether past betas can be used as estimates of future betas. Second, Is there a positive linear
relationship as hypothesized between beta and the rate of return on risky assets? That is, how
well do returns conform to the SML? Some specific questions might include:

• Does the intercept approximate the prevailing RFR?
• Was the slope of the line positive and was it consistent with the slope implied by the

prevailing risk premium (E(RM) − RFR)?

8.4.1 Stability of Beta
Numerous studies have examined the stability of beta and generally concluded that the risk
measure was not stable for individual stocks, but was stable for portfolios of stocks. Further,
the larger the portfolio (e.g., over 50 stocks) and the longer the period (over 26 weeks), the
more stable the beta estimate. Also, the betas tended to regress toward the mean. Specifically,
high-beta portfolios tended to decline over time toward 1.00, whereas low-beta portfolios
tended to increase over time toward unity.

Carpenter and Upton (1981) considered the influence of the trading volume on beta
stability and contended that predictions were slightly better using the volume-adjusted betas.
Ibbotson, Kaplan, and Peterson (1997) showed that the beta for low-volume securities was
biased downward.

8.4.2 Relationship between Systematic Risk and Return
The ultimate question regarding the CAPM is whether it is useful in explaining the return on
risky assets. Specifically, is there a positive linear relationship between the systematic risk and
the rates of return on these risky assets? Sharpe and Cooper (1972b) found a positive relation-
ship between return and risk, although it was not completely linear. Black, Jensen, and Scholes
(1972) examined the risk and return for portfolios of stocks and found a positive linear rela-
tionship between monthly excess return and portfolio beta, although the intercept was higher
than zero. Exhibit 8.16 contains charts from this study, which show that (1) most of the mea-
sured SMLs had a positive slope, (2) the slopes change between periods, (3) the intercepts are
not zero, and (4) the intercepts change between periods.

Effect of Skewness on the Relationship Beyond the analysis of return and beta, several
authors have considered the impact of skewness on expected returns. Skewness reflects the pres-
ence of too many large positive or negative observations in a distribution. A normal distribution
is symmetric, which means that balance exists between positive and negative observations. In
contrast, positive skewness indicates an abnormal number of large positive price changes.

Investigators contended that skewness helped explain why the CAPM appeared to under-
price low-beta stocks (so investors received returns above expectations) and overprice
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high-beta stocks (so investors received returns lower than expected). Also, high-beta stocks
have high-positive skewness, which implied that investors prefer stocks with high-positive
skewness that provide an opportunity for very large returns. Kraus and Litzenberger (1976)
tested a version of the CAPM that included a skewness term and confirmed that investors
are willing to pay for positive skewness. The importance of skewness was supported by Sears
and Wei (1988) and Lim (1989).

Effect of Size, P/E, and Leverage In Chapter 6, we discussed the size effect (the small-firm
anomaly) and the P/E effect and showed that these variables have an inverse impact on returns
after considering the CAPM. These results imply that size and P/E are additional risk factors that
need to be considered along with beta. Specifically, expected returns are a positive function of
beta, but investors also require higher returns from relatively small firms and for stocks with rel-
atively low P/E ratios.

Exhibit 8.16 Average Excess Monthly Rates of Return Compared

to Systematic Risk during Alternat ive Time Periods
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1972): 96–97. Reprinted with permission.
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Bhandari (1988) found that financial leverage also helps explain the cross section of average
returns after both beta and size are considered. This suggests a multivariate CAPM with three
risk variables: beta, size, and financial leverage.

Effect of Book-to-Market Value Fama and French (1992) evaluated the joint roles of mar-
ket beta, size, E/P, financial leverage, and the book-to-market equity ratio in the cross section
of average returns on the NYSE, AMEX, and NASDAQ stocks. While some earlier studies
found a significant positive relationship between returns and beta, this study finds that the
relationship between beta and the average rate of return disappears during the period 1963 to
1990, even when beta is used alone to explain average returns. In contrast, univariate tests
between average returns and size, leverage, E/P, and book-to-market equity (BE/ME) indicate
that all of these variables are significant and have the expected sign.

In the multivariate tests, the results showed that the negative relationship between size and
average returns is robust to the inclusion of other variables. Further, the positive relation
between book-to-market equity ratio (BE/ME) and average returns also persists when the other
variables are included. Interestingly, when both of these variables are included, the BE/ME has
the consistently stronger role in explaining average returns.

Fama and French concluded that size and book-to-market equity capture the cross-sectional
variation in average stock returns associated with size, E/P, book-to-market equity, and leverage.
Moreover, of the two variables, BE/ME appears to subsume E/P and leverage. Following these
results, Fama and French (1993) suggested the use of a three-factor CAPM model. This model
was used by Fama and French (1996) to explain a number of the anomalies from prior studies.4

8.4.3 Summary of CAPM Risk-Return Empirical Results
Most of the early evidence regarding the relationship between returns and systematic risk of
portfolios supported the CAPM; there was evidence that the intercepts were generally higher
than implied by the RFR that prevailed, which is either consistent with a zero-beta model or
the existence of higher borrowing rates. To explain these unusual returns, additional variables
were considered, including the third moment of the distribution (skewness). The results indi-
cated that positive skewness and high betas were correlated. There is also extensive evidence
that size, the P/E ratio, financial leverage, and the book-to-market value ratio have explanatory
power regarding returns beyond beta. The Fama-French study concluded that the two domi-
nant variables were size and the book-value to market-value ratio.

In contrast to Fama and French, who measure beta with monthly returns, Kothari, Shan-
ken, and Sloan (1995) measured beta with annual returns and found substantial compensation
for beta risk. They suggested that the results obtained by Fama and French may have been
time period specific and might not be significant over a longer period. Pettengill, Dundaram,
and Matthur (1995) noted that empirical studies typically use realized returns to test the
CAPM model when theory specifies expected returns. When they adjusted for negative market
excess returns, they found a consistent and significant relationship between beta and rates of
return. When Jagannathan and Wang (1996) employed a conditional CAPM that allows for
changes in betas and in the market risk premium, this model performed well in explaining
the cross section of returns. Grundy and Malkiel (1996) also contend that beta is a very useful
measure of risk during declining markets, which is when it is most important. Finally, when
Reilly and Wright (2004) examined the risk-adjusted performance for 31 different asset classes
utilizing betas computed using a very broad proxy for the market portfolio, the risk-return
relationship was significant and as expected by theory.

4This three-factor model by Fama and French is discussed further and demonstrated in Chapter 9, which deals with
multifactor models of risk and return.
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8.5 THE MARKET PORTFOLIO: THEORY VERSUS PRACTICE
Throughout our presentation of the CAPM, we noted that the market portfolio included all
the risky assets in the economy. Further, in equilibrium, assets would be included in the port-
folio in proportion to their market value. Therefore, this market portfolio should contain not
only U.S. stocks and bonds but also real estate, options, art, foreign stocks and bonds, and so
on, with weights equal to their relative market value.

Although this concept is reasonable in theory, it is difficult to implement when testing or
using the CAPM. The easy part is getting an index series for U.S. and foreign stocks and
bonds. Because of the difficulty in deriving series that are available monthly in a timely fashion
for numerous other assets, most studies have been limited to using a stock or bond series
alone. In fact, the vast majority of studies have chosen an index limited to just U.S. stocks,
which constitutes less than 15 percent of a truly global risky asset portfolio. It is then assumed
that the particular series used as a proxy for the market portfolio was highly correlated with
the true market portfolio.

Most researchers recognize this potential problem but assume that the deficiency is not
serious. Roll (1977a, 1978, 1980, 1981), however, concluded that the use of these indexes as a
proxy for the market portfolio had very serious implications for tests of the CAPM and espe-
cially for using the model when evaluating portfolio performance. He referred to this problem
as a benchmark error because the practice is to compare the performance of a portfolio man-
ager to the return of an unmanaged portfolio of equal risk—that is, the market portfolio
adjusted for risk would be the benchmark. Roll’s point is that, if the benchmark is incorrectly
specified, you cannot measure the performance of a portfolio manager properly. A misspeci-
fied market portfolio can have two effects. First, the beta computed for investor portfolios
would be wrong because the market portfolio used to compute the portfolio’s systematic risk
is inappropriate. Second, the SML derived would be wrong because it goes through the
improperly specified M portfolio.

Exhibit 8.17 illustrates this second problem by showing that the intercept and slope of the
SML will differ if (1) there is an error in selecting a proper risk-free asset and (2) if the market
portfolio selected is not the correct mean-variance efficient portfolio. Obviously, it is very
possible that under these conditions, a portfolio judged to be superior relative to the first
SML (i.e., the portfolio plotted above the measured SML) could be inferior relative to the true
SML (i.e., the portfolio would plot below the true SML).

Roll contends that a test of the CAPM requires an analysis of whether the proxy used to
represent the market portfolio falls on the Markowitz efficient frontier and whether it is the
true optimum market portfolio. Roll showed that if the proxy market portfolio (e.g., the S&P
500 index) is mean-variance efficient, it is mathematically possible to show a linear relation-
ship between returns and betas derived with this portfolio.

A demonstration of the impact of the benchmark problem is provided in a study by Reilly
and Akhtar (1995). Exhibit 8.18 shows the substantial difference in average beta for the 30
stocks in the DJIA during three alternative periods using two different proxies for the market
portfolio: (1) the S&P 500 Index, and (2) the Brinson Partners Global Security Market Index
(GSMI) that includes U.S. and non-U.S. stocks and bonds. The results are as expected because
as we change from an all-U.S. stock index to a world stock and bond index (GSMI), we would
expect the covariance with U.S. stocks to decline. The other component of beta is the variance
for the market portfolio. As shown in Exhibit 8.18, although the covariance between the U.S.
stocks and the GSMI is lower, the variance of the GSMI market portfolio is substantially lower
(about 25 to 33 percent). As a result, the beta is substantially larger (about 27 to 48 percent
larger) when the Brinson GSMI is used rather than the S&P 500 Index. Of course, the Brinson
GSMI has a composition of assets that is substantially closer to the true M portfolio than the
S&P 500 proxy that contains only U.S. stocks.
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Exhibit 8.17 Differential SML Based on Measured Risk-Free Asset and Proxy

Market Portfol io

E(R )

RFRE

True SML

Risk (Beta)

RFRT

Measured SML

Proxy M Portfolio

Portfolio
Being
Evaluated

True M Portfolio

1.0

Exhibit 8.18 The Average Beta for the 30 Stocks in the Dow Jones Industrial

Average during Alternative Time Periods Using Different Proxies for the

Market Portfol io

ALTERNATIVE MARKET PROXIES

Time Period S&P 500 Brinson GSMI

2000–2004

Average beta 0.961 1.305

Mean index return −0.006 0.001

Standard deviation of index returns 0.048 0.031

1989–1994

Average beta 0.991 1.264

Mean index return 0.010 0.008

Standard deviation of index returns 0.036 0.026

1983–1988

Average beta 0.820 1.215

Mean index return 0.014 0.014

Standard deviation of index returns 0.049 0.031

Source: Adapted from Frank K. Reilly and Rashid A. Akhtar, “The Benchmark Error Problem with Global

Capital Markets,” Journal of Portfolio Management 22, no. 1 (Fall 1995): 33–52. The updated results

were provided by Frank K. Reilly. This copyrighted material is reprinted with permission from Journal
of Portfolio Management, a publication of Institutional Investor, Inc.
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There also was a difference in the SMLs implied by each of the market proxies. Exhibit 8.19
contains the average RFR, the market returns, and the slope of the SML during three time periods
for the two indexes. Clearly, the slopes differ dramatically for the alternative indexes and over time.
Needless to say, the benchmark used does make a difference.

In summary, an incorrect market proxy will affect both the beta risk measure and the
position and slope of the SML that is used to evaluate portfolio performance. In general, the
errors will tend to overestimate the performance of portfolio managers because the proxy
used for the market portfolio is probably not as efficient as the true market portfolio, so the
slope of the SML will be underestimated. Also, the beta measure generally will be underesti-
mated because the true market portfolio will have a lower variance than the typical market
proxy because the true market portfolio is more diversified. However, recognize that bench-
mark problems do not invalidate the CAPM as a normative model of asset pricing; they only
indicate a problem in measurement when attempting to test the theory and when using this
model for evaluating portfolio performance.

SUMMARY
• Capital market theory expanded the concepts

introduced by Markowitz portfolio theory by in-
troducing the notion that investors could borrow
or lend at the risk-free rate in addition to forming
efficient portfolios of risky assets. This insight
led to the development of the capital market
line (CML), which can be viewed as a new efficient
frontier that emanates from the risk-free rate
and is tangent to the Markowitz efficient frontier.
The point of tangency is called the market
portfolio.

• The CML’s main contribution is the relationship it
specifies between the risk and expected return of a
well-diversified portfolio. The CML makes it clear
that the market portfolio is the single collection of
risky assets that maximizes the ratio of expected
risk premium to portfolio volatility. The invest-
ment prescription of the CML is that investors

cannot do better, on average, than when they
divide their investment funds between (1) the
riskless asset and (2) the market portfolio.

• The CML is a model of the risk–return trade-off
that only applies to portfolios that have diversified
away all unsystematic risk. The capital asset pric-
ing model (CAPM) generalizes this relationship to
individual securities as well as entire portfolios. To
make this extension, the CAPM redefines the rele-
vant measure of risk as beta, which is the system-
atic component of a security’s volatility relative to
that of the market portfolio. Like the CML, the
security market line (SML) shows that the relation-
ship between risk and expected return is a straight
line with a positive slope. The SML provides in-
vestors with a tool for judging whether securities
are undervalued or overvalued given their level of
systematic (beta) risk.

Exhibit 8.19 Components of Security Market Lines Using Alternative Market Proxies

2000–2004 1989–1994 1983–1988

RM RFR (RM − RFR ) RM RFR (RM − RFR ) RM RFR (RM − RFR )

S&P 500 −2.01 3.05 −5.06 13.07 5.71 7.36 18.20 8.31 9.90

Brinson GSMI 3.02 3.05 −0.03 10.18 5.71 4.48 18.53 8.31 10.22

Source: Adapted from Frank K. Reilly and Rashid A. Akhtar, “The Benchmark Error Problemwith Global Capital Markets,” Jour-
nal of PortfolioManagement 22, no. 1 (Fall 1995): 33–52. The updated results were provided by Frank K. Reilly. This copyrighted

material is reprinted with permission from Journal of Portfolio Management, a publication of Institutional Investor, Inc.
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• The CAPM has been subjected to extensive
empirical testing with mixed findings. Early tests
substantiated the positive relationship between re-
turns and measures of systematic risk, although
subsequent studies indicated that the single-beta
model needed to be supplemented with additional

dimensions of risk (e.g., skewness, firm size, P/E,
book value/market value). Another challenge con-
fronting the CAPM in practice is the benchmark
error problem that results from improperly speci-
fying a proxy for the market portfolio.
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QUESTIONS
1. Draw a graph that shows what happens to the Markowitz efficient frontier when you com-

bine a risk-free asset with alternative risky asset portfolios on the Markowitz efficient fron-
tier. Explain why the line from the RFR that is tangent to the efficient frontier defines the
dominant set of portfolio possibilities.

2. What changes would you expect in the standard deviation for a portfolio of between 4 and
10 stocks, between 10 and 20 stocks, and between 50 and 100 stocks?

3. The capital asset pricing model (CAPM) contends that there is systematic and unsystem-
atic risk for an individual security. Which is the relevant risk variable and why is it rele-
vant? Why is the other risk variable not relevant?

4. What are the similarities and differences between the CML and SML as models of the risk-
return trade-off?

5. While the capital asset pricing model (CAPM) has been widely used to analyze securities
and manage portfolios for the past 50 years, it has also been widely criticized as providing
too simple a view of risk. Describe three problems in relation to the definition and estima-
tion of the beta measure in the CAPM that would support this criticism.

6. You have been offered an opportunity to invest in one of the two fully diversified portfo-
lios, Portfolio H and Portfolio L. While you know that the betas of these portfolios are
identical, you only know that, on average, the stocks held in Portfolio H have a higher
level of specific risk than those in Portfolio L. From what you know about the capital asset
pricing model (CAPM), which portfolio should you invest in? Which portfolio should give
you a higher expected return?

7. You have recently been appointed chief investment officer of a major charitable founda-
tion. Its large endowment fund is currently invested in a broadly diversified portfolio of
stocks (60 percent) and bonds (40 percent). The foundation’s board of trustees is a group
of prominent individuals whose knowledge of modern investment theory and practice is
superficial. You decide a discussion of basic investment principles would be helpful.
a. Explain the concepts of specific risk, systematic risk, variance, covariance, standard devi-

ation, and beta as they relate to investment management.
You believe that the addition of other asset classes to the endowment portfolio would

improve the portfolio by reducing risk and enhancing return. You are aware that de-
pressed conditions in U.S. real estate markets are providing opportunities for property
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acquisition at levels of expected return that are unusually high by historical standards.
You believe that an investment in U.S. real estate would be both appropriate and timely,
and have decided to recommend a 20 percent position be established with funds taken
equally from stocks and bonds.

Preliminary discussions revealed that several trustees believe real estate is too risky to
include in the portfolio. The board chairman, however, has scheduled a special meeting
for further discussion of the matter and has asked you to provide background informa-
tion that will clarify the risk issue.

To assist you, the following expectational data have been developed:

Asset Class Return

Standard

Deviation

U.S.

Stocks

U.S.

Bonds

CORRELATION MATRIX

U.S.

Real Estate

U.S.

T-Bi l ls

U.S. Stocks 12.0% 21.0% 1.00

U.S. Bonds 8.0 10.5 0.14 1.00

U.S. Real Estate 12.0 9.0 −0.04 −0.03 1.00

U.S. Treasury Bills 4.0 0.0 −0.05 −0.03 0.25 1.00

b. Explain the effect on both portfolio risk and return that would result from the addi-
tion of U.S. real estate. Include in your answer two reasons for any change you expect
in portfolio risk. (Note: It is not necessary to compute expected risk and return.)

c. Your understanding of capital market theory causes you to doubt the validity of the
expected return and risk for U.S. real estate. Justify your skepticism.

8. Draw an ideal SML. Based on the early empirical results, what did the actual risk-return
relationship look like relative to the ideal relationship implied by the CAPM?

9. According to the CAPM, what assets are included in the market portfolio, and what are
the relative weightings? In empirical studies of the CAPM, what are the typical proxies
used for the market portfolio? Assuming that the empirical proxy for the market portfo-
lio is not a good proxy, what factors related to the CAPM will be affected?

10. Some studies related to the efficient market hypothesis generated results that implied ad-
ditional factors beyond beta should be considered to estimate expected returns. What are
these other variables and why should they be considered?

PROBLEMS
1. Assume that you expect the economy’s rate of inflation to be 3 percent, giving an RFR of

6 percent and a market return (RM) of 12 percent.
a. Draw the SML under these assumptions.
b. Subsequently, you expect the rate of inflation to increase from 3 percent to 6 percent.

What effect would this have on the RFR and the RM? Draw another SML on the graph
from Part a.

c. Draw an SML on the same graph to reflect an RFR of 9 percent and an RM of 17 percent.
How does this SML differ from that derived in Part b? Explain what has transpired.

2. a. You expect an RFR of 10 percent and the market return (RM) of 14 percent. Compute
the expected return for the following stocks, and plot them on an SML graph.

Stock Beta E(Ri )

U 0.85
N 1.25
D −0.20
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b. You ask a stockbroker what the firm’s research department expects for these three
stocks. The broker responds with the following information:

Stock Current Price Expected Price Expected Dividend

U 22 24 0.75
N 48 51 2.00
D 37 40 1.25

Plot your estimated returns on the graph from Part a and indicate what actions you
would take with regard to these stocks. Explain your decisions.

3. You are evaluating various investment opportunities currently available and you have cal-
culated expected returns and standard deviations for five different well-diversified portfo-
lios of risky assets:

Portfol io Expected Return Standard Deviation

Q 7.8% 10.5%
R 10.0 14.0
S 4.6 5.0
T 11.7 18.5
U 6.2 7.5

a. For each portfolio, calculate the risk premium per unit of risk that you expect to re-
ceive ([E(R) − RFR]/σ). Assume that the risk-free rate is 3.0 percent.

b. Using your computations in Part a, explain which of these five portfolios is most likely to
be the market portfolio. Use your calculations to draw the capital market line (CML).

c. If you are only willing to make an investment with σ = 7.0%, is it possible for you to
earn a return of 7.0 percent?

d. What is the minimum level of risk that would be necessary for an investment to earn
7.0 percent? What is the composition of the portfolio along the CML that will generate
that expected return?

e. Suppose you are now willing to make an investment with σ = 18.2%. What would be
the investment proportions in the riskless asset and the market portfolio for this port-
folio? What is the expected return for this portfolio?

4. You are an analyst for a large public pension fund and you have been assigned the task of
evaluating two different external portfolio managers (Y and Z). You consider the following
historical average return, standard deviation, and CAPM beta estimates for these two
managers over the past five years:

Portfol io Actual Avg. Return Standard Deviation Beta

Manager Y 10.20% 12.00% 1.20
Manager Z 8.80 9.90 0.80

Additionally, your estimate for the risk premium for the market portfolio is 5.00 percent
and the risk-free rate is currently 4.50 percent.
a. For both Manager Y and Manager Z, calculate the expected return using the CAPM.

Express your answers to the nearest basis point (i.e., xx.xx%).
b. Calculate each fund manager’s average “alpha” (i.e., actual return minus expected

return) over the five-year holding period. Show graphically where these alpha statistics
would plot on the security market line (SML).

c. Explain whether you can conclude from the information in Part b if: (1) either man-
ager outperformed the other on a risk-adjusted basis, and (2) either manager outper-
formed market expectations in general.
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5. Based on five years of monthly data, you derive the following information for the compa-
nies listed:

Company ai ( Intercept) σ i r iM

Intel 0.22 12.10% 0.72
Ford 0.10 14.60 0.33
Anheuser Busch 0.17 7.60 0.55
Merck 0.05 10.20 0.60
S&P 500 0.00 5.50 1.00

a. Compute the beta coefficient for each stock.
b. Assuming a risk-free rate of 8 percent and an expected return for the market portfolio

of 15 percent, compute the expected (required) return for all the stocks and plot them
on the SML.

c. Plot the following estimated returns for the next year on the SML and indicate which
stocks are undervalued or overvalued.

• Intel—20 percent
• Ford—15 percent
• Anheuser Busch—19 percent
• Merck—10 percent

6. The following are the historic returns for the Chelle Computer Company:

Year Chelle Computer General Index

1 37 15
2 9 13
3 −11 14
4 8 −9
5 11 12
6 4 9

Based on this information, compute the following:
a. The correlation coefficient between Chelle Computer and the General Index.
b. The standard deviation for the company and the index.
c. The beta for the Chelle Computer Company.

7. The following information describes the expected return and risk relationship for the
stocks of two of WAH’s competitors.

Expected Return Standard Deviation Beta Return

Stock X 12.0% 20% 1.3
Stock Y 9.0 15 0.7
Market Index 10.0 12 1.0
Risk-free rate 5.0

Using only the data shown in the preceding table:
a. Draw and label a graph showing the security market line, and position Stocks X and Y

relative to it.
b. Compute the alphas both for Stock X and for Stock Y. Show your work.
c. Assume that the risk-free rate increases to 7 percent, with the other data in the preced-

ing matrix remaining unchanged. Select the stock providing the higher expected risk-
adjusted return and justify your selection. Show your calculations.
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8. As an equity analyst, you have developed the following return forecasts and risk esti-
mates for two different stock mutual funds (Fund T and Fund U):

Forecasted Return CAPM Beta

Fund T 9.0% 1.20
Fund U 10.0 0.80

a. If the risk-free rate is 3.9 percent and the expected market risk premium (i.e., E(RM) −
RFR) is 6.1 percent, calculate the expected return for each mutual fund according to
the CAPM.

b. Using the estimated expected returns from Part a along with your own return forecasts,
demonstrate whether Fund T and Fund U are currently priced to fall directly on the
security market line (SML), above the SML, or below the SML.

c. According to your analysis, are Funds T and U overvalued, undervalued, or properly
valued?

9. Given the following results, indicate what will happen to the beta for Sophie Fashion Co.,
relative to the market proxy, compared to the beta relative to the true market portfolio:

YEARLY RATES OF RETURN

Year Sophie Fashion (%) Market Proxy (%) True Market (%)

1 10 8 6
2 20 14 11
3 −14 −10 −7
4 −20 −18 −12
5 15 12 10

Discuss the reason for the differences in the measured betas for Sophie Fashion Co. Does
the suggested relationship appear reasonable? Why or why not?

10. Draw the security market line for each of the following conditions:
a. (1) RFR = 0.08; RM(proxy) = 0.12

(2) Rz = 0.06; RM(true) = 0.15
b. Rader Tire has the following results for the last six periods. Calculate and compare the

betas using each index.

RATES OF RETURN

Period

Rader Tire

(%)

Proxy Specif ic Index

(%)

True General Index

(%)

1 29 12 15
2 12 10 13
3 −12 −9 −8
4 17 14 18
5 20 25 28
6 −5 −10 0

c. If the current period return for the market is 12 percent and for Rader Tire it is 11
percent, are superior results being obtained for either index beta?
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Use the Thomson One—Business School Edition Online Database to answer the following
questions.

1. You want to evaluate the recent investment performance for two stocks—Walgreens and
Exxon Mobil—relative to the S&P 500 index.
a. Under the “Company Analysis” tab, look up the ticker symbols for Walgreens and

Exxon Mobil.
b. For each firm, as well as for the S&P 500 index, download daily price information for

the past year using the menu options available under the “Prices” tab for each
company.

c. For each firm, calculate the set of daily returns that correspond to these daily price
series.

d. Using daily returns for the past year, calculate the beta coefficient for Walgreens and
Exxon Mobil compared to the S&P 500 index. (Note: You can either build your own
spreadsheet model to perform these calculations or use Excel’s built-in functions for
“Slope” or “Regression.”)

e. Based on your results in Part d, which stock appears to be the riskiest?
2. To evaluate how sensitive beta estimates are to the period over which returns are mea-

sured, you now want to repeat the analysis in the last problem using weekly data over the
past year.
a. For each firm, as well as for the S&P 500 index, download weekly price information for

the past year using the menu options available in the Prices tab for each company.
b. For each firm, calculate the set of weekly returns that correspond to these daily price

series.
c. Using weekly returns for the past year, calculate the beta for Walgreens and Exxon

Mobil compared to the S&P 500 index.
d. How do your beta estimates for Walgreens and Exxon Mobil differ when using daily

versus weekly data in the estimation process? Does your conclusion change about which
stock is the riskiest?

3. You would now like to evaluate the impact that the choice of index used for the market
portfolio proxy has on the beta estimation process.
a. Collect monthly price data for Walgreens and Exxon Mobil for the past five years and

use this information to compute monthly returns over that period.
b. Collect monthly price data for the S&P 500 index and MSCI World index (based in U.S.

dollars) for the past five years and compute monthly returns for both series. (Note: You
can access the information for a wide variety of different indexes under the main “Indi-
ces” tab.)

c. Calculate betas for both stocks compared to the S&P 500 index.
d. Calculate betas for both stocks compared to the MSCI World index.
e. Compare the two beta estimates for each stock and explain why they would differ from

one another.
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CHA P T E R 9
Multifactor Models of Risk
and Return

After you read this chapter, you should be able to answer the following questions:

• What are the deficiencies of the capital asset pricing model (CAPM) as an explanation of the relationship between
risk and expected asset returns?

• What is the arbitrage pricing theory (APT) and how is it similar and different from the CAPM?
• What are the strengths and weaknesses of the APT as a theory of how risk and expected return are related?
• How can the APT be used in the security valuation process?
• How do you test the APT by examining anomalies found with the CAPM and why do some authors contend that

the APT model is untestable?
• What are multifactor models and how are they related to the APT?
• What are the steps necessary in developing a usable multifactor model?
• What are the two primary approaches employed in defining common risk factors?
• What are the main macroeconomic variables used in practice as risk factors?
• What are the main security characteristic-oriented variables used in practice as risk factors?
• How can multifactor models be used to identify the investment “bets” that an active portfolio manager is making

relative to a benchmark?
• How are multifactor models used to estimate the expected risk premium of a security or portfolio?

Chapter 7 and Chapter 8 introduced Markowitz portfolio theory and the capital asset
pricing model (CAPM), which represent the foundation for understanding the con-
nection between risk and expected return. This chapter considers several extensions
of this framework. Specifically, whereas the CAPM designated a single risk factor to
account for the volatility of an individual security or portfolio, in this chapter we
develop the intuition and application of multifactor explanations of risk and return.
We begin with an explanation of the leading alternative to the CAPM—the arbitrage
pricing theory (APT), which was developed by Stephen Ross. The chief difference
between the CAPM and the APT is that the latter specifies several risk factors, thereby
expanding the definition of systematic investment risk compared to that implied by
the CAPM’s single market portfolio.

After developing the conceptual basis for the APT in the next section and contrast-
ing its major assumptions with those of the CAPM, we also examine the empirical evi-
dence supporting the theory. One of the practical challenges that an investor faces when
attempting to implement the APT is that the risk factors in the model are not defined in
terms of their quantity (i.e., how many there are) or their identity (i.e., what they are).
We conclude the chapter by discussing how investors use multifactor models, which
can be viewed as attempts to convert the APT into a working tool for security analysis.
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A wide variety of factor models are currently in use. These models can be grouped
broadly into those that use macroeconomic factor definitions and those that specify
microeconomic factors. Examples are shown to illustrate each of the different approaches.

9.1 ARBITRAGE PRICING THEORY
The last chapter highlighted many of the ways in which the CAPM has contributed to the
investment management field. In many respects, the CAPM has been one of the most useful—
and frequently used—financial economic theories ever developed. However, some of the
empirical studies cited point out deficiencies in the model as an explanation of the link between
risk and return. For example, tests of the CAPM indicated that the beta coefficients for individ-
ual securities were not stable but that portfolio betas generally were stable. There was mixed
support for a positive linear relationship between rates of return and systematic risk for portfo-
lios of stock, with some recent evidence indicating the need to consider additional risk variables
or a need for different risk proxies. In addition, other papers criticized the tests of the model and
its usefulness in portfolio evaluation because of a dependence on a market portfolio that is not
currently available.

One major challenge to the CAPM was the set of results suggesting that it is possible to use
knowledge of certain firm or security characteristics to develop profitable trading strategies,
even after adjusting for investment risk as measured by beta. Banz (1981) showed that portfo-
lios of stocks with low market capitalizations (i.e., “small” stocks) outperformed “large” stock
portfolios on a risk-adjusted basis, and Basu (1977) documented that stocks with low price-
earnings (P/E) ratios similarly outperformed high P/E stocks. More recent work by Fama and
French (1992) also demonstrated that “value” stocks (i.e., those with high book value-
to-market price ratios) tend to produce larger risk-adjusted returns than “growth” stocks
(i.e., those with low book-to-market ratios). In an efficient market, these return differentials
should not occur, meaning that either: (1) markets are not particularly efficient for extended
periods of time (i.e., investors have been ignoring profitable investment opportunities for
decades), or (2) market prices are efficient, but there is something wrong with the way the
single-factor models such as the CAPM measure risk.

Given the implausibility of the first possibility, in the early 1970s financial economists
began to consider the implications of the second. The academic community searched for an
alternative asset pricing theory to the CAPM that was reasonably intuitive, required only
limited assumptions, and allowed for multiple dimensions of investment risk. The result was
the APT, which was developed by Ross (1976, 1977) in the mid-1970s and has three major
assumptions:

1. Capital markets are perfectly competitive.
2. Investors always prefer more wealth to less wealth with certainty.
3. The stochastic process generating asset returns can be expressed as a linear function of a

set of K risk factors (or indexes), and all unsystematic risk is diversified away.

Equally important, the following major assumptions—which were used in the development
of the CAPM—are not required: (1) Investors possess quadratic utility functions, (2) normally
distributed security returns, and (3) a market portfolio that contains all risky assets and is
mean-variance efficient. Obviously, if a model is simpler and can also explain differential secu-
rity prices, it will be considered a superior theory to the CAPM.

Prior to discussing the empirical tests of the APT, we provide a brief review of the basics
of the model. The theory assumes that the stochastic process generating asset returns can be
represented as a K factor model of the form:

9.1 Ri = EðRiÞ+ bi1δ1 + bi2δ2 + � � � + bikδk + εi for i = 1 to n
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where:

Ri =  the actual return on asset i during a specified time period, i = 1, 2, 3, : : : n
EðRiÞ  =  the expected return for asset i if all the risk factors have zero changes

bij  =  the reaction in asset i
,
s returns to movements in a common risk factor j

δk  =  a set of common factors or indexes with a zero mean that influences the 
      returns on all assets

εi  =  a unique effect on asset i
,
s return ði:e:, a random error term that; by assumption;

      is completely diversifiable in large portfolios and has a mean of zeroÞ
n  =  number of assets

Two terms require elaboration: δj and bij. As indicated, δ terms are the multiple risk factors
that are expected to impact the returns to all assets. Examples of these factors might include
inflation, growth in gross domestic product (GDP), major political upheavals, or changes in
interest rates. The APT contends that there are many such factors that affect returns, in con-
trast to the CAPM, where the only relevant risk to measure is the covariance of the asset with
the market portfolio (i.e., the asset’s beta).

Given these common factors, the bij terms determine how each asset reacts to the jth particu-
lar common factor. Although all assets may be affected by growth in GDP, the impact (i.e., reac-
tion) to a factor will differ. For example, stocks of cyclical firms will have larger bij terms for the
“growth in GDP” factor than will noncyclical firms, such as grocery store chains. Likewise, all
stocks are affected by changes in interest rates; however, some experience larger impacts. An in-
terest-sensitive stock might have a bj of 2.0 or more, whereas a stock that is relatively insensitive
to interest rates has a bj of 0.5. Note, however, that when we apply the theory, the factors are not
identified. That is, when we discuss the empirical studies of the APT, the investigators will claim
that they found three, four, or five factors that affect security returns, but they will give no indi-
cation of what these factors represent.

Similar to the CAPM model, the APT assumes that the unique effects (εi) are independent
and will be diversified away in a large portfolio. The APT requires that in equilibrium the
return on a zero-investment, zero-systematic-risk portfolio is zero when the unique effects are
fully diversified. This assumption (and some theoretical manipulation using linear algebra)
implies that the expected return on any asset i (i.e., E(R)) can be expressed as:

9.2 EðRiÞ= λ0 + λ1bi1 + λ2bi2 + � � � + λkbik ðAPTÞ
where:

λ0 =  the expected return on an asset with zero systematic risk
λj =  the risk premium related to the jth common risk factor
bij =  the pricing relationship between the risk premium and the asset; that is; how

     responsive asset i is to the jth common factor: ðThese are called factor betas or
     factor loadings:Þ

Equation 9.2 represents the fundamental result of the APT. It is useful to compare the form of the
APT’s specification of the expected return-risk relationship with that of the CAPM from Chapter 8.

9.3 E(Ri) = RFR + βi[E(RM) − RFR] (CAPM)

Exhibit 9.1 contrasts the relevant features of the two models. The ultimate difference between
these two theories lies in the way systematic investment risk is defined: a single, market-wide
risk factor for the CAPM versus a few (or several) factors in the APT that capture the nuances
of that market-wide risk. However, both theories specify linear models based on the common
belief that investors are compensated for performing two functions: committing capital and bear-
ing risk. Finally, notice that the equation for the APT suggests a relationship that is analogous to
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the security market line associated with the CAPM. However, instead of a line connecting risk
and expected return, the APT implies a security market plane with (K + 1) dimensions—K risk
factors and one additional dimension for the security’s expected return. Exhibit 9.2 illustrates
this relationship for two risk factors (i.e., K = 2).

9.1.1 Using the APT
As noted earlier, the primary challenge with using the APT in security valuation is identifying
the risk factors. The complexities of this issue are addressed later, so to illustrate how the

Exhibit 9.2 The Relat ionship between Expected Return and Two Common

Risk Factors (λ0 = 4%, λ1 = 2%, λ2 = 3%)
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Exhibit 9.1 Comparing the Capital Asset Pricing Model (CAPM) and

the Arbitrage Pricing Theory (APT)

CAPM APT

Form of Equation Linear Linear

Number of Risk Factors 1 K (≥ 1)

Factor Risk Premium [E(RM) − RFR] {λj}
Factor Risk Sensitivity βi {bij}

“Zero-Beta” Return RFR λ0
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model works we will assume that there are two common factors: one related to unexpected
changes in the level of inflation and another related to unanticipated changes in the real level
of GDP. If the risk premium related to GDP sensitivity is 0.03 and a stock that is sensitive to
GDP has a bj (where j represents the GDP factor) of 1.5, this means that this factor would
cause the stock’s expected return to increase by 4.5 percent (= 1.5 × 0.03).

Consider the following example of two stocks and a two-factor model, with these risk factor
definitions and sensitivities:

δ1 = unanticipated changes in the rate of inflation: The risk premium related to this factor 
is 2 percent for every 1 percent change in the rate ðλ1 = 0:02Þ:

δ2 = unexpected changes in the growth rate of real GDP: The average risk premium related to 
this factor is 3 percent for every 1 percent change in the rate of growth ðλ2 = 0:03Þ:

λ0 = the rate of return on a zero-systematic risk asset ði:e:;  zero-betaÞ is 4 percent
ðλ0 = 0:04Þ:

Assume also that there are two assets (x and y) that have the following sensitivities to these
common risk factors:

bx1 = the response of asset x to changes in the inflation factor is 0:50
bx2 = the response of asset x to changes in the GDP factor is 1:50
by1 = the response of asset y to changes in the inflation factor is 2:00
by2 = the response of asset y to changes in the GDP factor is 1:75

These factor sensitivities can be interpreted in much the same way as beta in the CAPM; that
is, the higher the level of bij, the greater the sensitivity of asset i to changes in the jth risk fac-
tor. Thus, asset y is a higher risk asset than asset x, and, therefore, its expected return should
be greater. The overall expected return equation will be:

EðRiÞ= λ0 + λ1bi1 + λ2bi2
= 0:04+ ð0:02Þbi1 + ð0:03Þbi2

Therefore, for assets x and y:

EðRxÞ= 0:04+ ð0:02Þð0:50Þ+ ð0:03Þð1:50Þ
= 0:0950= 9:50%

and

EðRyÞ= 0:04+ ð0:02Þð2:00Þ+ ð0:03Þð1:75Þ
= 0:1325= 13:25%

The positions of the factor loadings and expected returns for these two assets are illustrated in
Exhibit 9.2. If the prices of the two assets do not reflect these expected returns, we would ex-
pect investors to enter into arbitrage arrangements selling overpriced assets short and using
the proceeds to purchase the underpriced assets until the relevant prices are corrected. Given
these linear relationships, it should be possible to find an asset or a combination of assets with
equal risk to the mispriced asset, yet providing a higher expected return.

9.1.2 Security Valuation with the APT: An Example
Suppose that three stocks (A, B, and C) and two common systematic risk factors (1 and 2) have the
following relationship (for simplicity, it is assumed that the zero-beta return [λ0] equals zero):

EðRAÞ= ð0:80Þλ1 + ð0:90Þλ2
EðRBÞ= ð− 0:20Þλ1 + ð1:30Þλ2
EðRCÞ= ð1:80Þλ1 + ð0:50Þλ2
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If λ1 = 4% and λ2 = 5%, then the returns expected by the market over the next year can be
expressed:

EðRAÞ= ð0:80Þð4%Þ+ ð0:90Þð5%Þ= 7:7%

EðRBÞ= ð− 0:20Þð4%Þ+ ð1:30Þð5%Þ= 5:7%

EðRCÞ= ð1:80Þð4%Þ+ ð0:50Þð5%Þ= 9:7%

which, assuming that all three stocks are currently priced at $35 and do not pay a dividend,
implies the following expected prices a year from now:

EðPAÞ= $35ð1:077Þ= $37:70

EðPBÞ= $35ð1:057Þ= $37:00

EðPCÞ= $35ð1:097Þ= $38:40

Now, suppose you believe that in one year the actual prices of stocks A, B, and C will be
$37.20, $37.80, and $38.50. How can you take advantage of what you consider to be a market
mispricing?

According to your forecasts, Stock A will not reach a price level in one year consistent
with investor return expectations. Accordingly, you conclude that at a current price of $35
a share, Stock A is overvalued. Similarly, Stock B is undervalued and Stock C is (slightly)
undervalued. Consequently, any investment strategy designed to take advantage of these
discrepancies will, at the very least, need to consider purchasing Stocks B and C while short
selling Stock A.

The idea of riskless arbitrage is to assemble a portfolio that: (1) requires no net wealth
invested initially and (2) will bear no systematic or unsystematic risk, but (3) still earns a
profit. Letting wi represent the percentage investment in Security i, the conditions that must
be satisfied can be written formally as follows:

1. Σiwi = 0 [i.e., no net wealth invested]
2. Σiwibij = 0 for all K factors [i.e., no systematic risk] and wi is “small” for all i [i.e., unsystematic

risk is fully diversified]
3. ΣiwiRi > 0 [i.e., the actual portfolio return is positive]

In this example, since Stock A is the only one that is overvalued, assume that it is the only one
that actually is short sold. The proceeds from the short sale of Stock A can then be used to
purchase the two undervalued securities, Stocks B and C. To illustrate this process, consider
the following investment proportions:

wA =−1:0

wB =+ 0:5

wC =+ 0:5

These investment weights imply the creation of a portfolio that is short two shares of Stock A
for each one share of Stock B and one share of Stock C held long. Notice that this portfolio
meets the net investment and risk mandates of an arbitrage-based trade:

Net Initial Investment:
Short 2 shares of A: +70
Purchase 1 share of B: −35
Purchase 1 share of C: −35

Net investment: 0
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Net Exposure to Risk Factors:

Factor 1 Factor 2

Weighted exposure from Stock A: (−1.0)(0.8) (−1.0)(0.9)
Weighted exposure from Stock B: (0.5)(−0.2) (0.5)(1.3)
Weighted exposure from Stock C: (0.5)(1.8) (0.5)(0.5)

Net risk exposure: 0 0

Assuming prices in one year actually rise to the levels that you initially “knew” they would,
your net profit from covering the short position and liquidating the two long holdings will be:

Net Profit:

[2(35) − 2(37.20)] + [37.80 − 35] + [38.50 − 35] = $1.90

Thus, from a portfolio in which you invested no net wealth and assumed no net risk, you have
realized a positive profit. This is the essence of arbitrage investing and is an example of the
“long-short” trading strategies often employed by hedge funds.

Finally, if everyone else in the market today begins to believe the way you do about the
future price levels of A, B, and C—but do not revise their forecasts about the expected factor
returns or factor betas for the individual stocks—then the current prices for the three stocks
will be adjusted by arbitrage trading to:

PA = ð$37:20Þ÷ ð1:077Þ= $34:54

PB = ð$37:80Þ÷ ð1:057Þ= $35:76

PC = ð$38:50Þ÷ ð1:097Þ= $35:10

Thus, the price of Stock A will be bid down while the prices of Stocks B and C will be bid up
until arbitrage trading in the current market is no longer profitable.

9.1.3 Empirical Tests of the APT
Although the APT is much newer than the CAPM, it has undergone considerable scrutiny. A
brief overview of this literature is provided below. In discussing these empirical tests, remem-
ber the crucial earlier caveat that we do not know what the factors generated by the formal
model actually represent. This becomes a major point in some discussions of test results.

Roll and Ross Study Roll and Ross (1980) produced one of the first large-scale empirical
tests of the APT. Their methodology followed a two-step procedure:

1. Estimate expected returns and factor coefficients from time-series data on individual asset
returns.

2. Use these estimates to test the basic cross-sectional pricing conclusion implied by the
APT. Specifically, are the expected returns for these assets consistent with the common
factors derived in Step 1?

The authors tested the following pricing relationship:

H0: There exist nonzero constants ðλ0, λ1, � � � λkÞ such that for any asset i:
      ½EðRiÞ− λ0�= λ1bi1 + λ2bi2 + � � � + λkbik

 
The specific bi coefficients were estimated using the statistical technique of factor analysis, which
forms “portfolios” of the underlying assets (i.e., factors) based on the correlations in the underly-
ing returns. Their database consisted of daily returns for the period from 1962 through 1972.
Stocks were put into 42 portfolios of 30 stocks each (1,260 stocks) by alphabetical order.
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The initial estimation of the factor model indicated that the maximum reasonable number
of factors was five. The factors derived were applied to all 42 portfolios, allowing that the im-
portance of the various factors might differ among portfolios (e.g., the first factor in Portfolio
A might not be first in Portfolio B). Assuming a risk-free rate of 6 percent (λ0 = 0.06), their
analysis revealed the existence of at least three meaningful factors but probably not more than
four. However, when they allowed the model to estimate the risk-free rate (λ0), only two fac-
tors were consistently significant.

Roll and Ross also tested whether the three or four factors that affect Group A were the
same as the factors that affect Group B. The analysis involved testing for cross-sectional con-
sistency by examining whether the λ0 terms for the 42 groups are similar. The results yielded
no evidence that the intercept terms were different. The authors concluded that the evidence
generally supported the APT but acknowledged that their tests were not conclusive.

Extensions of the Roll-Ross Tests Cho, Elton, and Gruber (1984) tested the APT by exam-
ining the number of factors in the return-generating process that were priced. The authors
concluded that even when returns were generated by a two-factor model, two or three factors
are required to explain the returns. These results support the APT model because it allows for
the consideration of these additional factors, which is not possible with the classical CAPM.

Dhrymes, Friend, and Gultekin (1984) reexamined the methodology used in prior studies and
found no relationship between the factor loadings for groups of 30 stocks and for a group of 240
stocks. Also, they could not identify the actual number of factors that characterize the return-
generating process. When they applied the model to portfolios of different sizes, the number
of factors changed. For example, for 15 securities, it is a two-factor model; for 30 securities, a
three-factor model; for 45, a four-factor model; for 60, a six-factor model; and for 90, a nine-
factor model.

Roll and Ross (1984) acknowledged that the number of risk factors differ with 30 stocks
versus 240, but contended that the important consideration is whether the resulting estimates
are consistent because it is not feasible to consider all of the stocks at once. When they tested
for consistency, the APT was generally supported. They point out that the number of factors is
a secondary issue compared to how well the model explains expected security returns com-
pared to alternative models.

Dhrymes, Friend, Gultekin, and Gultekin (1985) repeated the prior tests for larger groups of
securities. When they increased the number of securities in each group, both the number of
factors that entered the model and the number of statistically significant (i.e., “priced”) factors
increased, although most factors are not priced. In addition, they found that the unique or to-
tal standard deviation for a period was as good at predicting subsequent returns as the factor
loadings. These results are not favorable to the empirical relevance of APT because they indi-
cate extreme instability in the relationships.

Finally, Connor and Korajczyk (1993) argued that most tests for the number of priced risk
factors are valid only for strict factor models in which diversifiable returns are uncorrelated
across the set of stocks in the sample. They developed a test that identifies the number of fac-
tors in a model that does allow the unsystematic components of risk to be correlated across
assets. Using this framework, they showed that between one and six priced factors exist for
their sample of NYSE- and ASE-listed stocks. Harding (2008) also showed the connection
between systematic and unsystematic risk factors.

The APT and Stock Market Anomalies An alternative set of tests of the APT considers
how well the theory explains pricing anomalies that are not explained by a competing model
(i.e., the CAPM). Two anomalies considered are the small-firm effect and the January effect.

APT Tests of the Small-Firm Effect Reinganum (1981) addressed the APT’s ability to account
for the differences in average returns between small firms and large firms, which could not be
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explained by the CAPM. The critical element of Reinganum’s test procedure involved sorting
stocks into 10 separate portfolios based on market capitalization. According to the APT, these
size-based portfolios should possess identical average excess returns.

The test results were clearly inconsistent with the APT. Specifically, the average excess returns
of the 10 portfolios were not equal to zero for either a three-, four-, or five-factor model. The
small-firm portfolio experienced a positive and statistically significant average excess return,
whereas the large-firm portfolio had a statistically significant negative average excess return.
Also, the mean excess returns of smallest through largest portfolios were perfectly inversely
ordered with firm size.

In contrast to Reinganum’s work, Chen (1983) compared the APT model to the CAPM
using 180 stocks and 5 factors. His test of the two models for performance measurement was
based on the contention that if the CAPM does not capture all the information related to
returns, this remaining information will be in the residual series. In turn, if the APT can pro-
vide factors to explain these residual returns, it will be superior. He concluded that the CAPM
was misspecified and that the missing price information was picked up by the APT.

APT Tests of the January Effect Given the so-called January effect, where returns in January
are significantly larger than in any other month, Gultekin and Gultekin (1987) tested the abil-
ity of the APT model to account for this anomaly. The APT model was estimated separately
for each month, and risk premia were always significant in January but rarely priced in other
months. They concluded that the APT model can explain the risk-return relation only in Jan-
uary, meaning that the APT model does not explain this anomaly any better than the CAPM.

Burmeister and McElroy (1988) estimated a linear factor model, the APT, and the CAPM.
They found a significant January effect that was not captured by any of the models. When
they moved beyond the January effect, however, they rejected the CAPM in favor of the
APT. Kramer (1994) shows that an empirical form of the APT accounts for the January sea-
sonal effect in average stock returns while the CAPM cannot.

Is the APT Even Testable? Similar to Roll’s critique of the CAPM, Shanken (1982) chal-
lenged whether it is possible for the APT to be empirically verified at all. He questioned
whether the APT is more susceptible to testing than the CAPM, based on the usual empirical
test that determines whether asset returns conform to a K factor model. One problem is that if
stock returns are not explained by such a model, it is not considered a rejection of the model;
however, if the factors do explain returns, it is considered support. Also, equivalent sets of
securities may conform to different factor structures, meaning that the APT may yield differ-
ent empirical implications regarding the expected returns for a given set of securities. Unfortu-
nately, this implies that the theory cannot explain differential returns between securities
because it cannot identify the relevant factor structure that explains the differential returns.

Dybvig and Ross (1985) replied by suggesting that the APT is testable as an equality rather
than the “empirical APT” proposed by Shanken. Shanken (1985a) responded that what has
emerged is a set of equilibrium APT pricing models that are testable but that arbitrage-based
models are not testable as originally specified.

Alternative Techniques for Testing the APT Jobson (1982) proposes that the APT be
tested using a multivariate linear regression model. Brown and Weinstein (1983) propose an
approach to estimating and testing asset pricing models using a bilinear paradigm. Geweke
and Zhou (1996) produce an exact Bayesian framework and conclude that there is little reduc-
tion in pricing error from including additional factors beyond the first one. A number of sub-
sequent papers have proposed new methodologies for testing the APT.1

1Among these papers are works by McCulloch and Rossi (1990), Onatski (2009), and Zhang (2009).
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9.2 MULTIFACTOR MODELS AND RISK ESTIMATION
When it comes to putting theory into practice, one advantage of the CAPM framework is that
the identity of the single risk factor (i.e., the excess return to the market portfolio) is well spec-
ified. The challenge in implementing the CAPM is to specify the market portfolio, which re-
quires identifying the relevant investment universe. As we saw in the last chapter, this is not
a trivial problem, as an improperly chosen proxy for the market portfolio (e.g., using the S&P
500 index to represent the market when evaluating a fixed-income portfolio) can lead to erro-
neous judgments. However, we also saw that once the returns to an acceptable surrogate for
the market portfolio are identified (i.e., RM), the process for estimating the parameters of the
CAPM is straightforward.

In contrast to the CAPM, the primary practical problem associated with implementing the
APT is that neither the identity nor the exact number of the underlying risk factors are devel-
oped by theory and therefore must be specified in an ad hoc manner. Said differently, before
the APT can be used to value securities or measure investment performance, the investor must
fill in a considerable amount of missing information about the fundamental relationship
between risk and expected return.

As discussed earlier, the first attempts to implement a usable form of the APT relied on
multivariate statistical techniques, such as principal components analysis and factor analysis,
wherein many periods of realized returns for large number of securities are analyzed simulta-
neously in order to detect recognizable patterns of behavior. A consistent finding of these
studies is that there appear to be as many as three or four “priced” (i.e., statistically significant)
factors, although researchers were not able to establish that the same set of factors was gener-
ated by different subsets of their sample. Indeed, we also saw that the inability to identify the
risk factors is a major limitation to the usefulness of the APT. Jones (2001) and Ludvigson and
Ng (2007) provide some recent extensions along these lines.

A different approach to developing an empirical model that captures the essence of the
APT relies on the direct specification of the form of the relationship to be estimated. That is,
in a multifactor model, the investor chooses the exact number and identity of risk factors in
the following equation:

9.3 Rit = ai + ½bi1F1t + bi2F2t + : : :+ biKFKt�+ eit

where Fjt is the period t return to the jth designated risk factor and Rit can be measured as
either a nominal or excess return to Security i. The advantage of this approach is that the in-
vestor knows precisely how many and what things need to be estimated to fit the regression
equation. The major disadvantage of a multifactor model is that it is developed with little the-
oretical guidance as to the true nature of the risk-return relationship. In this sense, developing
a useful factor model is as much art form as theoretical exercise.

9.2.1 Multifactor Models in Practice
A wide variety of empirical factor specifications have been employed in practice. Each alternative
model attempts to identify a set of economic influences that is simultaneously broad enough to
capture the major nuances of investment risk but small enough to provide a workable solution
to the investor. Two general approaches have been employed. First, risk factors can be viewed as
macroeconomic in nature; that is, they attempt to capture variations in the underlying reasons an
asset’s cash flows and investment returns might change over time (e.g., changes in inflation or
real GDP growth in the example discussed earlier). On the other hand, risk factors can also be
viewed at a microeconomic level by focusing on relevant characteristics of the securities them-
selves, such as the size of the firm in question or some of its financial ratios. A few examples
representative of both of these approaches are discussed in the following sections.
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Macroeconomic-Based Risk Factor Models One particularly influential model was devel-
oped by Chen, Roll, and Ross (1986), who hypothesized that security returns are governed by
a set of broad economic influences in the following fashion:

9.4 Rit = ai + ½bi1RMt + bi2MPt + bi3DEIt + bi4UIt + bi5UPRt + bi6UTSt�+ eit

where:

RM = the return on a value-weighted index of NYSE-listed stocks
MP= the monthly growth rate in U:S: industrial production
DEI = the change in inflation; measured by the U:S: consumer price index
UI = the difference between actual and expected levels of inflation

UPR= the unanticipated change in the bond credit spread ðBaa yield –RFRÞ
UTS= the unanticipated term structure shift ðlong-term less short-term RFRÞ

In estimating this model, the authors used a series of monthly returns for a large collection of stocks
over the period 1958–1984. Exhibit 9.3 shows the factor sensitivities (along with the associated t-
statistics in parentheses) that they established. Notice two things about these findings. First, the
economic significance of the designated risk factors changed dramatically over time. For instance,
the inflation factors (DEI and UI) appear to only be relevant during the 1968–1977 period. Second,
the parameter on the market portfolio proxy is never significant, suggesting that it contributes little
to the explanation beyond the information contained in the other macroeconomic risk factors.

Burmeister, Roll, and Ross (1994) analyzed the predictive ability of a model based on a dif-
ferent set of macroeconomic factors. Specifically, they define the following five risk exposures:
(1) confidence risk, based on unanticipated changes in the willingness of investors to take on
investment risk; (2) time horizon risk, which is the unanticipated changes in investors’ desired
time to receive payouts; (3) inflation risk, based on a combination of the unexpected compo-
nents of short-term and long-term inflation rates; (4) business cycle risk, which represents
unanticipated changes in the level of overall business activity; and (5) market-timing risk, de-
fined as the part of the Standard & Poor’s 500 total return that is not explained by the other
four macroeconomic factors. Using monthly data through the first quarter of 1992, the authors
estimated risk premia (i.e., the market “price” of risk) for these factors:

Risk Factor Risk Premium

Confidence 2.59%

Time horizon −0.66

Inflation −4.32

Business cycle 1.49

Market timing 3.61

Exhibit 9.3 Estimating a Mult i factor Model with Macroeconomic Risk Factors

Period Constant RM MP DEI UI UPR UTS

1958–1984 10.71 −2.40 11.76 −0.12 −0.80 8.27 −5.91

(2.76) (−0.63) (3.05) (−1.60) (−2.38) (2.97) (−1.88)

1958–1967 9.53 1.36 12.39 0.01 −0.21 5.20 −0.09

(1.98) (0.28) (1.79) (0.06) (−0.42) (1.82) (−0.04)

1968–1977 8.58 −5.27 13.47 −0.26 −1.42 12.90 −11.71

(1.17) (−0.72) (2.04) (−3.24) (−3.11) (2.96) (−2.30)

1978–1984 15.45 −3.68 8.40 −0.12 −0.74 6.06 −5.93

(1.87) (−0.49) (1.43) (−0.46) (−0.87) (0.78) (−0.64)

Source: Nai-fu Chen, Richard Roll, and Stephen A. Ross, “Economic Forces and the Stock Market,” Journal of Business 59,

no. 3 (April 1986).
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They also compared the factor sensitivities for several different individual stocks and stock
portfolios. Panel A and Panel B of Exhibit 9.4 show these factor beta estimates for a particular stock
(Reebok International Ltd.) versus the S&P 500 index and for a portfolio of small-cap firms versus a
portfolio of large-cap firms. Also included in these graphs is the security’s or portfolio’s exposure to

Exhibit 9.4 Macroeconomic Risk Exposure Prof i les

–2.5

2.5

0.0

5.0

Si
ze

 o
f E

xp
os

ur
e

S&P 500

Reebok International Ltd.

Confidence Horizon Inflation Business
Cycle

Timing BIRR Index

–2.5

5.0

2.5

0.0

7.5

Si
ze

 o
f E

xp
os

ur
e

High-Cap (Portfolio)

Low-Cap (Portfolio)

Confidence Horizon Inflation Business
Cycle

Timing BIRR Index

A. Reebok International Ltd. versus S&P 500 Index

B. Large-Cap versus Small-Cap Firms

Source: Copyright 1994, The Research Foundation of the Institute of Chartered Financial Analysts. Repro-

duced and republished from A Practitioner’s Guide to Arbitrage Pricing Theory with permission from The

Research Foundation of the Association for Investment Management and Research. All Rights Reserved.

252 Part 2: Developments in Investment Theory



the BIRR composite risk index, which is designed to indicate which position has the most overall
systematic risk. These comparisons highlight how amultifactormodel can help investors distinguish
the nature of the risk they are assuming when they hold with a particular position. For instance,
notice that Reebok has greater exposures to all sources of risk than the S&P 500, with the incremental
difference in the business cycle exposure being particularly dramatic. Additionally, smaller firms are
more exposed to business cycle and confidence risk than larger firms but less exposed to horizon risk.

Microeconomic-Based Risk Factor Models In contrast to macroeconomic-based explana-
tions, it is also possible to specify risk in microeconomic terms using proxy variables that con-
centrate on certain characteristics of the underlying sample of securities. Typical of this
characteristic-based approach to forming a multifactor model is the work of Fama and French
(1993), who use the following functional form:

9.5 ðRit −RFRtÞ= αi + bi1ðRMt −RFRtÞ+ bi2SMBt + bi3HMLt + eit

where, in addition to the excess return on a stock market portfolio, two other risk factor prox-
ies are defined:

SMB (i.e., small minus big) is the return to a portfolio of small-capitalization stocks less the
return to a portfolio of large-capitalization stocks.

HML (i.e., high minus low) is the return to a portfolio of stocks with high ratios of book-
to-market ratios less the return to a portfolio of low book-to-market ratio stocks.

In this specification, SMB is designed to capture elements of risk associated with firm size,
while HML is intended to distinguish risk differentials associated with “growth” (i.e., low
book-to-market ratio) and “value” (i.e., high book-to-market) firms. As we saw earlier, these
are two dimensions of a security—or portfolio of securities—that have consistently been shown
to matter when evaluating investment performance. Also, notice that without SMB and HML
this model reduces to the excess returns form of the single-index market model.

Fama and French examined the behavior of a broad sample of stocks grouped into quintile
portfolios by their price-to-earnings (P/E) ratios on a yearly basis over the period from July
1963 to December 1991. The results for both the single-index and multifactor versions of the
model for the two extreme quintiles are shown in Exhibit 9.5 (t-statistics for the estimated
coefficients are listed parenthetically). Notice that while the estimated beta from the single-
factor model indicates that there are substantial differences between low and high P/E stocks

Exhibit 9.5 Estimating a Mult i factor Model with Characterist ic-Based Risk Factors

Portfolio Constant
Market

(1) Single-Index Model SMB HML R2

Lowest P/E 0.46 0.94 — — 0.78

(3.69) (34.73)

Highest P/E −0.20 1.10 — — 0.91

(−2.35) (57.42)

(2) Multifactor Model

Lowest P/E 0.08 1.03 0.24 0.67 0.91

(1.01) (51.56) (8.34) (19.62)

Highest P/E 0.04 0.99 −0.01 −0.50 0.96

(0.70) (66.78) (−0.55) (−19.73)

Source: Reprinted from Eugene F. Fama and Kenneth R. French, “Common Risk Factors in the Returns on Stocks and

Bonds,” Journal of Financial Economics 33, no. 1 (January 1993), with permission from Elsevier Science.
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(i.e., 0.94 vs. 1.10), this gap is dramatically reduced in the multifactor specification (i.e., 1.03 vs.
0.99). This suggests that the market portfolio in a one-factor model serves as a proxy for some,
but not all, of the additional risk dimensions provided by SMB and HML. Further, low P/E
stocks tend to be positively correlated with the small-firm premium, but the reverse is not
reliably true for high P/E stocks. Finally, low P/E stocks also tend to have high book-to-market
ratios, while high P/E stocks tend to have low book-to-market ratios (i.e., estimated HML para-
meters of 0.67 and −0.50, respectively). Not surprisingly, relative levels of P/E and book-
to-market ratios are both commonly employed in practice to classify growth and value stocks.

Carhart (1997) directly extends the Fama-French three-factor model by including a fourth
common risk factor that accounts for the tendency for firms with positive (negative) past re-
turns to produce positive (negative) future returns. He calls this additional risk dimension a
price momentum factor and estimates it by taking the average return to a set of stocks with
the best performance over the prior year minus the average return to stocks with the worst
returns. In this fashion, Carhart defines the momentum factor—labeled here as MOM—in a
fashion similar to SMB and HML. Formally, the model he proposes is:

9.6 ðRit −RFRtÞ= αi + bi1ðRMt −RFRtÞ+ bi2SMBt + bi3HMLt + bi4MOMt + eit

He demonstrates that the typical factor sensitivity (i.e., factor beta) for the momentum variable
is positive and its inclusion into the Fama-French model increases explanatory power by as
much as 15 percent. Equation 9.6 is often referred to as the four-factor Fama-French model.

Extensions of Characteristic-Based Risk Factor Models Another type of security charac-
teristic-based method for defining systematic risk exposures involves the use of index portfo-
lios (e.g., S&P 500, Wilshire 5000) as common factors. Intuitively, if the indexes themselves are
designed to emphasize certain investment characteristics, they can act as proxies for the under-
lying exposure. Examples include the Russell 1000 Growth Index, which emphasizes large-cap
stocks with low book-to-market ratios, or the EAFE (Europe, Australia, and the Far East)
Index that selects a variety of companies that are domiciled outside the United States. Typical
of these index-based factor models is the work of Elton, Gruber, and Blake (1996), who rely on
four indexes: the S&P 500, the Barclays Capital aggregate bond index, the Prudential Bache
index of the difference between large- and small-cap stocks, and the Prudential Bache index
of the difference between value and growth stocks. Ferson and Schadt (1996) have developed
an interesting variation on this approach, which, in addition to using stock and bond indexes
as risk factors, also includes other “public information” variables, such as the shape of the yield
curve and dividend payouts.

MSCI Barra, a leading risk forecasting and investment consulting firm, provides a final
example of the microeconomic approach to building a multifactor model. The model they
employ for analyzing U.S. equities includes as risk factors several characteristic-based variables
and more than 50 industry indexes.2 Exhibit 9.6 provides a brief description of the character-
istic-based factors representative of the Barra approach to decomposing investment risk. One
useful application for this model is to understand where the investment “bets” in an actively
managed portfolio are being placed relative to a performance benchmark. Exhibit 9.7 illus-
trates this for a small-cap-oriented mutual fund (POOL2) versus the S&P 500 Index
(SAP500). As you would expect, there are dramatic differences between the fund and the
benchmark in terms of the firm-size risk factors (i.e., size, SIZ; and size nonlinearity, SNL).
However, it also appears that POOL2 holds companies with substantially different leverage
(LEV) and momentum (MOM) exposures from the index.

2A more complete description of the Barra approach to analyzing investment risk can be found in Grinold and Kahn
(1994).
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Connor (1995) has analyzed the ability of the Barra model to explain the returns generated by a
sample of U.S. stocks over the period from 1985 to 1993. He found that the industry indexes, taken
collectively, provided about four times the explanatory power as any single characteristic-based
factor, followed in importance by volatility, growth, dividend yield, and momentum. Overall, the

Exhibit 9.6 Descr iption of Barra Character ist ic-Based Risk Factors

• Volatility (VOL) Captures both long-term and short-term dimensions of relative return variability

• Momentum (MOM) Differentiates between stocks with positive and negative excess returns in the recent

past

• Size (SIZ) Based on a firm’s relative market capitalization

• Size Nonlinearity (SNL) Captures deviations from linearity in the relationship between returns and firm size

• Trading Activity (TRA) Measures the relative trading in a stock, based on the premise that more actively

traded stocks are more likely to be those with greater interest from institutional investors

• Growth (GRO) Uses historical growth and profitability measures to predict future earnings growth

• Earnings Yield (EYL) Combines current and historical earnings-to-price ratios with analyst forecasts under

the assumption that stocks with similar earnings yields produce similar returns

• Value (VAL) Based on relative book-to-market ratios

• Earnings Variability (EVR) Measures the variability in earnings and cash flows using both historical values

and analyst forecasts

• Leverage (LEV) Measures the relative financial leverage of a company

• Currency Sensitivity (CUR) Based on the relative sensitivity of a company’s stock return to movements in a

basket of foreign currencies

• Dividend Yield (YLD) Computes a measure of the predicted dividend yield using a firm’s past dividend and

stock price history

• Nonestimation Indicator (NEU) Uses returns to firms outside the equity universe to account for risk dimen-

sions not captured by the other risk factors

Source: Adapted from Barra, United States Equity Version 3 (E3) Risk Model Handbook.

Exhibit 9.7 Barra Risk Decomposit ion for a Small -Cap Fund versus S&P 500
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model was able to explain slightly more return variability than the other models to which it was
compared, in part because of the large number of factors it employs.

9.2.2 Estimating Risk in a Multifactor Setting: Examples

Estimating Expected Returns for Individual Stocks One direct way to employ a
multifactor risk model is to use it to estimate the expected return for an individual stock posi-
tion. In order to do this, the following steps must be taken: (1) a specific set of K common risk
factors (or their proxies) must be identified, (2) the risk premia (Fj) for the factors must be
estimated, (3) the sensitivities (bij) of the ith stock to each of those K factors must be esti-
mated, and (4) the expected returns can be calculated by combining the results of the previous
steps.

As an example, we will use both the three-factor and four-factor versions of the Fama-
French model discussed earlier. This immediately solves the first step by designating proxies
for the four common risk factors: the excess return on the market portfolio (RM − RFR), the
return differential between small- and large-capitalization stocks (SMB), the return differential
between high and low book-to-market stocks (HML), and the return differential between
stocks with the highest and lowest past returns (MOM). The second step is often addressed
in practice by using historical return data to calculate the average values for each of the risk
factors. However, it is important to recognize that these averages can vary tremendously de-
pending on the time period the investor selects. For the four factors just described, the first
panel of Exhibit 9.8 lists the average annual factor risk premia over three different time frames:
a 15-year period ending in December 2009, a 30-year period ending in December 2009, and an
83-year period ending in December 2009.3 Notice that these data confirm that small stocks
earned higher returns than large stocks, on average, and value stocks outperformed growth
stocks (i.e., positive risk premia for the SMB and HML factors).

To illustrate the final steps involved in estimating expected stock returns, risk factor sensi-
tivities were estimated by regression analysis for three different stocks using monthly return
data over the period January 2005–December 2009. The three stocks were Microsoft (MSFT),
a multinational software developer; CSX Corporation (CSX), a railroad firm; and Xerox (XRX),
a document-processing company. The estimated factor betas are listed in Panel B of Exhibit
9.8 for the three-factor model and in Panel C for the four-factor version of the equation.

These factor betas provide some interesting comparisons between the three stocks. First, the
positive coefficients on the market factor indicate that all of these companies are positively
correlated with general movements in the stock market. The coefficients on the SMB factor
confirm that MSFT and CSX produce returns consistent with large-cap stocks (i.e., negative
SMB exposures), while XRX acts like a small-cap or mid-cap stock. Further, CSX and XRX
are more likely to be considered value stocks (i.e., positive HML exposures), while MSFT can
be considered a growth-oriented stock. Finally, MSFT and CSX exhibited positive price
momentum (i.e., positive MOM exposure in Panel C), while XRX was a negative momentum
stock over this period.

Whichever specific factor risk estimates are used, the expected return for any stock in
excess of the risk-free rate (i.e., the stock’s expected risk premium) can be calculated with
either the three-factor or four-factor version of the formula:

9.7 ½EðRiÞ−RFR�= bimλm + biSMBλSMB + biHMLλHML + biMOMλMOM

In Panels B and C of Exhibit 9.8, these expected excess return calculations are summarized for
all three stocks using two different factor risk premia estimates: (1) historical data from the

3The data in these calculations are available from Professor Kenneth French’s Web site at http://mba.tuck.dartmouth
.edu/pages/faculty/ken.french.
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1995–2009 period, and (2) a set of hypothetical forecasts. For example, the expected risk pre-
mium estimates for MSFT using the historical risk factor data are:

Three-Factor: ½EðRÞ−RFR�= ð0:966Þð7:23Þ+ ð−0:018Þð2:00Þ+ ð−0:388Þð4:41Þ
= 5:24%

Four-Factor: ½EðRÞ−RFR�= ð1:001Þð7:23Þ+ ð−0:012Þð2:00Þ+ ð−0:341Þð4:41Þ+ ð0:073Þð4:91Þ
= 6:07%

Notice three things about the forecasts in Exhibit 9.8. First, for any factor model and set of
risk factor forecasts, the comparative excess return estimates across the stocks appear to be
reasonable. Second, the forecasted expected stock returns generated by the hypothetical factor
estimates are uniformly lower than those produced by using historical data. Finally, the three-
factor and four-factor models produce fairly comparable forecasts for MSFT and CSX, but not
for XRX, where ignoring the larger (and negative) MOM exposure matters more.

Comparing Mutual Fund Risk Exposures To get a better sense of how risk factor sensitiv-
ity is estimated at the portfolio level, consider the returns produced by two popular mutual
funds: Fidelity’s Contrafund (FCNTX) and T. Rowe Price’s Mid-Cap Value Fund (TRMCX).

Exhibit 9.8 Estimates for Risk Factor Premia, Factor Sensit ivit ies , and Expected Returns

A. Risk Factor Premium Estimates Using Historical and Hypothetical Data

Risk Factor
Historical:
1995–2009

Historical:
1980–2009

Historical:
1927–2009

Hypothetical
Forecast

Market 7.23% 7.11% 7.92% 7.00%

SMB 2.00 1.50 3.61 2.50

HML 4.41 5.28 5.02 4.00

MOM 4.91 7.99 9.79 5.00

B. Estimates of Factor Sensitivities and Expected Risk Premia: Three-Factor Model

MSFT CSX XRX

Factor:
Market 0.966 1.042 1.178

SMB −0.018 −0.043 0.526

HML −0.388 0.370 0.517

E(Risk Prem):
1995–2009 5.24% 9.08% 11.86%

Hypothetical 5.17 8.67 11.63

C. Estimates of Factor Sensitivities and Expected Risk Premia: Four-Factor Model

MSFT CSX XRX

Factor:
Market 1.001 1.122 1.041

SMB −0.012 −0.031 0.505

HML −0.341 0.478 0.335

MOM 0.073 0.166 −0.283

E(Risk Prem):
1995–2009 6.07% 10.98% 8.63%

Hypothetical 5.98 10.52 8.48
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Morningstar Inc., an independent stock and mutual fund advisory service, classifies FCNTX’s
investment style into the “large-cap growth” category. This means that the typical equity hold-
ing of FCNTX is characterized as a large market capitalization firm whose P/E and book-to-
market ratios exceed those of the average firm in the market. Exhibit 9.9 shows a sample
page for FCNTX from Morningstar’s public-access Web site and shows graphically where the
fund fits into the investment “style box” as of the reporting date in 2010. Conversely, as shown
in Exhibit 9.10, Morningstar plots TRMCX into the “mid-cap value” category, meaning that
the portfolio generally emphasizes smaller companies than does FCNTX as well as those that
fall closer to the middle of the value-growth spectrum. Thus, assuming that Morningstar’s clas-
sification system is meaningful, the two funds should differ in the relative sensitivities to both
the SMB and the HML factors.

Using monthly returns over July 2007 to June 2010, the risk parameters for both funds were
estimated relative to three different specifications: (1) a single-factor model using the Standard
& Poor’s 500 Index as proxy for the market portfolio, (2) a single-factor model using a broader
composite index of the U.S. stock market as a market proxy, and (3) the Fama-French three-
factor model using the U.S. market composite. The results of these estimations are summa-
rized in Exhibit 9.11.

From both versions of the one-factor market model, it is apparent that FCNTX and
TRMCX differ substantially in their systematic risk. In particular, the beta coefficients for
TRMCX indicate higher than average market risk (i.e., greater than 1.00), regardless of how
the market portfolio is proxied. Additionally, notice that during July 2007–June 2010, the
beta estimates for the two funds are higher when the market portfolio is defined by the S&P
500 rather than the U.S. Composite Index (e.g., 1.09 versus 1.03 for TRMCX). This suggests
that S&P 500 was the less volatile of the two market indicators over this time period.

The multifactor model gives a much better sense of how FCNTX’s and TRMCX’s risk ex-
posures actually differ from each other. First, notice that including the SMB and HML factors
seems to affect the systematic market exposures of the two funds. For instance, the beta rela-
tive to the U.S. Composite Index for FCNTX is 0.84 in the single-index model, but increases
substantially to 0.95 when estimated as part of the broader three-factor model. This means
that some of the risk that the market beta is measuring in the single-factor model is better at-
tributed to the size or value-growth risk factors.

A second implication of the multifactor equation is how the funds should react to the HML
variable. Consistent with its Morningstar style category, FCNTX is tilted toward holding
growth-oriented stocks. The fund’s HML sensitivity of −0.30 is statistically significant, which
shows that FCNTX’s returns move inversely to a risk factor that, by its construction, is implic-
itly long in value stocks and short in growth stocks. (Recall that a low book-to-market ratio,
like a high P/E ratio, is a characteristic of a growth-oriented stock.) On the other hand, the
HML coefficient for TRMCX is positive (i.e., 0.19) and also statistically reliable, which is as
expected for a fund that tends to mainly hold value stocks. Notice in Figure 9.10 that Mor-
ningstar places its “fund centroid” at the extreme right edge of the mid-cap value cell in the
style box.

Finally, the Morningstar classification system also implies that FCNTX and TRMCX
should differ in their sensitivity to the SMB risk factor. This does seem to be the case: FCNTX
has a SMB sensitivity of −0.13, suggesting a tilt toward stocks that have larger market capitali-
zations, while TRMCX, with a SMB sensitivity of 0.34, tends to hold a portfolio that empha-
sizes smaller stocks. However, the estimated size risk factor of TRMCX is statistically
significant, which suggests that the portfolio may contain even smaller firms than its name
implies. Nevertheless, the respective style classifications for these two mutual funds appear to
be appropriate.

258 Part 2: Developments in Investment Theory



Exhibit 9.9 Morningstar Portfol io Report for Fidel ity Contrafund (FCNTX)

Fidelity Contrafund FCNTX |

Asset Allocation FCNTX

Management FCNTX

Performance FCNTX

Recent Fund Video Reports

Fund Family Data

Chart

$67.75 0.13 | –0.19%

As of Thu 12/23/2010|USD

12/27/2000– 12/26/2010

20.00 K

15.00 K

10.00 K

5.00 K
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

09

Fidelity Contrafund: 17,168.50 Large Growth: 9,350.29 S&P 500 TR: 11,422.30

Zoom: 3M YTD 1Y 3Y 5Y 10Y

Fund Analysis Performance Ratings & Risk Management

0.16 % $71.0 bil None 1.01 %

Large Growth

58.0 % Open $2,500 54.66-67.92

Stewardship Portfolio Expense Tax Purchase FillingsQuote

NAV

Growth of 10K FCNTX

NAV Day Change Yield Total Assets Load Expenses

Investment Style
Large Growth

More...

Category

Turnover Status Min. Inv. 52-Week Range

Add to Portfolio Get E-mail Alerts Print This Page Print Full Report PDF Report Data Question

Fund

+/– S&P 500 TR

+/– Category

% Rank in Cat

16.96 4.14 17.21 –1.74 4.66 5.81

YTD

Role in PortfolioAnalyst Pick/Pan

Read full Analyst Report

There’s more where that came from.

Premium ContentMorningstar’s Take FCNTX

Morningstar Risk Measures FCNTX

Style Map FCNTX

Stewardship Grade

1 Mo

Core---

1 Yr 3 Yr * 5 Yr *

5.8%

93.5%

0.1%

0.6%

--%

More...

More...

More...

More...

More...

85.4 bil09/17/1990

Total Assets MgdStart Date

William Danoff

Cash

Stocks

Bonds

Other

Foriegn Stocks
(% of Assets)

10 Yr *

More...

2.00 –2.50 2.76 1.49 2.71 4.30

1.44 –1.78 2.00 1.06 2.67 6.31

35 97 30 37 14 1

Growth of 10,000

* Annualized returns. Italics indicate Extended Performance. Extended performance is an estimate based on
the performance of the fund’s oldest share class, adjusted for fees.
Data as of 12/23/2010. Currency is displayed in USD

Fund centroid represents
weighted average of domestic
stock holdings

Risk vs. Category* Low

Return vs. Category* +Avg

*3 Year Average Low Avg High

Zone represents 75% of fund’s
domestic stock holdings

Value Blend Growth

Larg
e

M
id

Sm
all

11,696 10,414 11,721 9,487 12,555 17,594

Source: Morningstar.com, December 27, 2010. © 2010 Morningstar Inc. All Rights Reserved. The information contained

herein: (1) is proprietary to Morningstar and/or its content providers; (2) may not be copied or distributed; and (3) is not war-

ranted to be accurate, complete or timely. Neither Morningstar nor its content providers are responsible for any damages or

losses arising from any use of this information. Past performance is no guarantee of future results.
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Exhibit 9.10 Morningstar Portfol io Report for T. Rowe Price Mid-Cap Value (TRMCX) Fund

T. Rowe Price Mid-Cap Value TRMCX |

Asset Allocation TRMCX

Management TRMCX

Performance TRMCX

Recent Fund Video Reports

Fund Family Data

Chart

$23.64 0.02 | –0.08%

As of Thu 12/23/2010|USD
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T. Rowe Price Mid-Cap Value: 25,923.55 Mid-Cap Value: 18,950.60 S&P 500 TR: 11,422.30
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Fund Analysis Performance Ratings & Risk Management

0.93 % $8.7 bil None 0.84 %
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58.1 % Limited $2,500 19.62-23.66
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Growth of 10K TRMCX

NAV Day Change Yield Total Assets Load Expenses

Investment Style
Mid-Cap Value
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Category

Turnover Status Min. Inv. 52-Week Range

Add to Portfolio Get E-mail Alerts Print This Page Print Full Report PDF Report Data Question

Fund

+/– S&P 500 TR

+/– Category

% Rank in Cat

16.11 7.26 15.06 3.34 5.92 10.29

YTD

Role in PortfolioAnalyst Pick/Pan

Read full Analyst Report

Current sluggishness doesn’t hurt the case for T. Rowe Price Mid-Cap Value.

Premium ContentMorningstar’s Take TRMCX

Morningstar Risk Measures TRMCX

Style Map TRMCX

Stewardship Grade
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1 Yr 3 Yr * 5 Yr *

9.3%
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More...
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(% of Assets)

10 Yr *

More...

1.15 –0.62 0.61 6.56 3.97 8.77

–5.57 –0.40 –5.51 2.64 2.20 3.40

92 61 91 14 11 7

Growth of 10,000

* Annualized returns. Italics indicate Extended Performance. Extended performance is an estimate based on
the performance of the fund’s oldest share class, adjusted for fees.
Data as of 12/23/2010. Currency is displayed in USD

Fund centroid represents
weighted average of domestic
stock holdings

Risk vs. Category* Avg

Return vs. Category* +Avg

*3 Year Average Low Avg High

Zone represents 75% of fund’s
domestic stock holdings

Value Blend Growth
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M
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11,611 10,726 11,506 11,035 13,330 26,626

Source: Morningstar.com, December 27, 2010. © 2010 Morningstar Inc. All Rights Reserved. The information contained

herein: (1) is proprietary to Morningstar and/or its content providers; (2) may not be copied or distributed; and (3) is not war-

ranted to be accurate, complete, or timely. Neither Morningstar nor its content providers are responsible for any damages

or losses arising from any use of this information. Past performance is no guarantee of future results.
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SUMMARY
• Although the CAPM is an appealing explanation

for the way in which investment risk and expected
return are related, empirical anomalies have
caused financial economists to seek other answers.
Ross devised an alternative asset pricing model—
the APT—that makes fewer assumptions than the
CAPM and does not specifically require the desig-
nation of a market portfolio. Instead, the APT po-
sits that expected security returns are related in a
linear fashion to multiple common risk factors.
Unfortunately, the theory does not specify how
many factors exist or what their identities might
be. The results from the empirical tests of the
APT have thus far been mixed.

• Given that the common risk factors are not iden-
tified, the APT is difficult to put into practice in a
theoretically rigorous fashion. Multifactor models
of risk and return attempt to bridge this gap by
selecting a set of variables that are thought to cap-
ture the essence of the systematic risk exposures
that exist in the capital market. One general ap-
proach has been to use macroeconomic variables
—such as unexpected inflation, changes in con-
sumer confidence, unanticipated shifts in the yield
curve, or unexpected changes in real GDP—as
surrogates for the types of exposures that will

have an impact on all securities. Once selected,
historical data are often employed to determine
the risk premium (i.e., market “price”) for each
common factor.

• A second approach to implementing a multifactor
model has focused on the characteristics of the secu-
rities themselves. Typical of this sort of microeco-
nomic approach is the work of Fama and French,
who posit that three risk factors should be employed:
the excess returns to a broad market index, the re-
turn difference between portfolios of small- and
large-cap stocks, and the return difference between
portfolios of value- and growth-oriented stocks.
One advantage of this specification is that it accounts
directly for some of the anomalies that plague the
CAPM. Another advantage is the flexibility to mod-
ify the equation in response to changing market con-
ditions. For instance, the Fama-French model has
been expanded to include a factor accounting for
stock return momentum.

• It is probably safe to assume that both the CAPM
and APT will continue to be used to value capital
assets. Coincident with their use will be further
empirical tests of both theories, the ultimate goal
being to determine which theory does the best job
of explaining current returns and predicting future

Exhibit 9.11 Risk Factor Est imates for FCNTX and TRMCX

Mutual Fund Constant Market SMB HML R2

(1) Single-Index Market Model (Market = S&P 500)

FCNTX 0.28 0.88 — — 0.90

(0.94) (17.34)

TRMCX 0.49 1.09 — — 0.93

(1.54) (20.66)

(2) Single-Index Market Model (Market = U.S. Composite)

FCNTX 0.15 0.84 — — 0.92

(0.58) (20.16)

TRMCX 0.32 1.03 — — 0.94

(1.13) (21.16)

(3) Multifactor Model (Market = U.S. Composite)

FCNTX 0.22 0.95 −0.13 −0.30 0.96

(1.09) (25.20) (−1.45) (−4.29)

TRMCX 0.15 0.92 0.34 0.19 0.97

(0.69) (23.02) (3.57) (2.49)
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ones. Subsequent work in this area will seek to
identify the set of factors that best captures the
relevant dimension of investment risk as well as

explore the intertemporal dynamics of the models
(e.g., factor betas and risk premia that change
over time).
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QUESTIONS
1. Both the capital asset pricing model and the arbitrage pricing theory rely on the proposi-

tion that a no-risk, no-wealth investment should earn, on average, no return. Explain why
this should be the case, being sure to describe briefly the similarities and differences be-
tween the CAPM and the APT. Also, using either of these theories, explain how superior
investment performance can be established.

2. You are the lead manager of a large mutual fund. You have become aware that several eq-
uity analysts who have recently joined your management team are interested in under-
standing the differences between the capital asset pricing model (CAPM) and arbitrage
pricing theory (APT). In particular, they are interested in how these two asset pricing
models can help them perform better security analysis.
a. Explain what the CAPM and APT attempt to model. What are the main differences be-

tween these two asset pricing models?
b. Under what circumstances would the APT be preferred over the CAPM as a tool for

selecting stocks for the fund portfolio?
3. The small-firm effect refers to the observed tendency for stock prices to behave in a manner

that is contrary to normal expectations. Describe this effect and discuss whether it represents
sufficient information to conclude that the stock market does not operate efficiently. In for-
mulating your response, consider: (a) what it means for the stock market to be inefficient,
and (b) what role the measurement of risk plays in your conclusions about each effect.

4. Some studies related to the efficient market hypothesis generated results that implied
additional factors beyond beta should be considered to estimate expected returns. What
are these other variables and why should they be considered?

5. Suppose you are considering the purchase of shares in the XYZ mutual fund. As part of your
investment analysis, you regress XYZ’s monthly returns for the past five years against the three
factors specified in the Fama and French models. This procedure generates the following coef-
ficient estimates: market factor = 1.2, SMB factor = −0.3, HML factor = 1.4. Explain what each
of these coefficient values means. What types of stocks is XYZ likely to be holding?

6. It is widely believed that changes in certain macroeconomic variables may directly affect
performance of an equity portfolio. As the chief investment officer of a hedge fund
employing a global macro-oriented investment strategy, you often consider how various
macroeconomic events might impact your security selection decisions and portfolio
performance. Briefly explain how each of the following economic factors would affect
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portfolio risk and return: (a) industrial production, (b) inflation, (c) risk premia, (d) term
structure, (e) aggregate consumption, and (f) oil prices.

7. Describe the intuition underlying: (a) the macroeconomic approach to identifying risk fac-
tors, and (b) the microeconomic (i.e., characteristic-based) approach to identifying risk
factors. Is it conceptually and practically possible for these two approaches to lead to the
same estimate of expected return for any given security?

8. How can multifactor models be used to help investors understand the relative risk exposures in
their portfolios relative to a benchmark portfolio? Support your answer with examples using
both macroeconomic and microeconomic approaches to factor identification.

9. Consider the following questions related to empirical tests of the APT:
a. Briefly discuss one study that does not support the APT. Briefly discuss a study that does

support the APT.Which position seemsmore plausible?
b. Briefly discuss why Shanken contends that the APT is not testable. What is the

contrary view to Shanken’s position?
10. Jeffrey Bruner, CFA, uses the capital asset pricing model (CAPM) to help identify mispriced

securities. A consultant suggests Bruner use the arbitrage pricing theory (APT) instead. In
comparing the CAPM and the APT, the consultant made the following arguments:
a. Both the CAPM and the APT require a mean-variance efficient market portfolio.
b. Neither the CAPM nor the APT assumes normally distributed security returns.
c. The CAPMassumes that one specific factor explains security returns, but the APT does not.

State whether each of the consultant’s arguments is correct or incorrect. Indicate, for each
incorrect argument, why the argument is incorrect.

PROBLEMS
1. Consider the following data for two risk factors (1 and 2) and two securities (J and L):

λ0 = 0.05 bJ1 = 0.80
λ1 = 0.02 bJ2 = 1.40
λ2 = 0.04 bL1 = 1.60

bL2 = 2.25

a. Compute the expected returns for both securities.
b. Suppose that Security J is currently priced at $22.50 while the price of Security L is

$15.00. Further, it is expected that both securities will pay a dividend of $0.75 during
the coming year. What is the expected price of each security one year from now?

2. Exhibit 9.8 demonstrated how the Fama-French three-factor and four-factor models could
be used to estimate the expected excess returns for three stocks (MSFT, CSX, and XRX).
Specifically, using return data from 2005–2009, the following equations were estimated:

Three-Factor Model:

MSFT:    ½EðRÞ−RFR�= ð0:966ÞðλMÞ+ ð−0:018ÞðλSMBÞ+ ð− 0:388ÞðλHMLÞ
CSX:      ½EðRÞ−RFR�= ð1:042ÞðλMÞ+ ð−0:043ÞðλSMBÞ+ ð0:370ÞðλHMLÞ
XRX:     ½EðRÞ−RFR�= ð1:178ÞðλMÞ+ ð0:526ÞðλSMBÞ+ ð0:517ÞðλHMLÞ

Four-Factor Model:

MSFT:    ½EðRÞ−RFR�= ð1:001ÞðλMÞ+ ð− 0:012ÞðλSMBÞ+ ð−0:341ÞðλHMLÞ+ ð0:073ÞðλMOMÞ
CSX:      ½EðRÞ−RFR�= ð1:122ÞðλMÞ+ ð− 0:031ÞðλSMBÞ+ ð0:478ÞðλHMLÞ+ ð0:166ÞðλMOMÞ
XRX:     ½EðRÞ−RFR�= ð1:041ÞðλMÞ+ ð0:505ÞðλSMBÞ+ ð0:335ÞðλHMLÞ+ ð− 0:283ÞðλMOMÞ
Using the estimated factor risk premia of λM = 7.23%, λSMB = 2.00%, λHML = 4.41% and λMOM =
4.91%, it was then shown that the expected excess returns for the three stocks were 5.24%, 9.08%,
and 11.86% (three-factor model) or 6.07%, 10.98%, and 8.63% (four-factor model), respectively.
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a. Exhibit 9.8 also lists historical factor risk prices from two different time frames: (1)
1980–2009 (λM = 7.11%, λSMB = 1.50%, and λHML = 5.28%), and (2) 1927–2009 (λM =
7.92%, λSMB = 3.61%, and λHML = 5.02%). Calculate the expected excess returns for
MSFT, CSX, and XRX using both of these alternative sets of factor risk premia in con-
junction with the three-factor risk model.

b. Exhibit 9.8 also lists historical estimates for the MOM risk factor: (i) λMOM = 7.99%
(1980–2009), and (2) λMOM = 9.79% (1927–2009). Using this additional information,
calculate the expected excess returns for MSFT, CSX, and XRX in conjunction with the
four-factor risk model.

c. Do all of the expected excess returns you calculated in Part a and Part b make sense? If
not, identify which ones seem inconsistent with asset pricing theory and discuss why.

d. Would you expect the factor betas to remain constant over time? Discuss how and why
these coefficients might change in response to changing market conditions.

3. You have been assigned the task of estimating the expected returns for three different
stocks: QRS, TUV, and WXY. Your preliminary analysis has established the historical risk
premiums associated with three risk factors that could potentially be included in your cal-
culations: the excess return on a proxy for the market portfolio (MKT), and two variables
capturing general macroeconomic exposures (MACRO1 and MACRO2). These values are:
λMKT = 7.5%, λMACRO1 = −0.3%, and λMACRO2 = 0.6%. You have also estimated the follow-
ing factor betas (i.e., loadings) for all three stocks with respect to each of these potential
risk factors:

FACTOR LOADING

Stock MKT MACRO1 MACRO2

QRS 1.24 −0.42 0.00
TUV 0.91 0.54 0.23
WXY 1.03 −0.09 0.00

a. Calculate expected returns for the three stocks using just the MKT risk factor. Assume a
risk-free rate of 4.5%.

b. Calculate the expected returns for the three stocks using all three risk factors and the
same 4.5% risk-free rate.

c. Discuss the differences between the expected return estimates from the single-factor
model and those from the multifactor model. Which estimates are most likely to be
more useful in practice?

d. What sort of exposure might MACRO2 represent? Given the estimated factor betas, is it
really reasonable to consider it a common (i.e., systematic) risk factor?

4. Consider the following information about two stocks (D and E) and two common risk fac-
tors (1 and 2):

Stock bi1 bi2 E (Ri )

D 1.2 3.4 13.1%
E 2.6 2.6 15.4%

a. Assuming that the risk-free rate is 5.0%, calculate the levels of the factor risk premia that
are consistent with the reported values for the factor betas and the expected returns for
the two stocks.

b. You expect that in one year the prices for Stocks D and E will be $55 and $36, respec-
tively. Also, neither stock is expected to pay a dividend over the next year. What should
the price of each stock be today to be consistent with the expected return levels listed at
the beginning of the problem?
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c. Suppose now that the risk premium for Factor 1 that you calculated in Part a suddenly
increases by 0.25% (i.e., from x% to (x + 0.25)%, where x is the value established in Part
a. What are the new expected returns for Stocks D and E?

d. If the increase in the Factor 1 risk premium in Part c does not cause you to change your
opinion about what the stock prices will be in one year, what adjustment will be neces-
sary in the current (i.e., today’s) prices?

5. Suppose that three stocks (A, B, and C) and two common risk factors (1 and 2) have the
following relationship:

EðRAÞ= ð1:1Þλ1 + ð0:8Þλ2
EðRBÞ= ð0:7Þλ1 + ð0:6Þλ2
EðRCÞ= ð0:3Þλ1 + ð0:4Þλ2

a. If λ1 = 4% and λ2 = 2%, what are the prices expected next year for each of the stocks?
Assume that all three stocks currently sell for $30 and will not pay a dividend in the
next year.

b. Suppose that you know that next year the prices for Stocks A, B, and C will actually be
$31.50, $35.00, and $30.50. Create and demonstrate a riskless, arbitrage investment to
take advantage of these mispriced securities. What is the profit from your investment?
You may assume that you can use the proceeds from any necessary short sale.

Problems 6 and 7 refer to the data contained in Exhibit 9.12, which lists 30 monthly excess
returns to two different actively managed stock portfolios (A and B) and three different com-
mon risk factors (1, 2, and 3). (Note: You may find it useful to use a computer spreadsheet
program such as Microsoft Excel to calculate your answers.)
6. a. Compute the average monthly return and monthly standard return deviation for each

portfolio and all three risk factors. Also state these values on an annualized basis.
(Hint: Monthly returns can be annualized by multiplying them by 12, while monthly
standard deviations can be annualized by multiplying them by the square root of 12.)

b. Based on the return and standard deviation calculations for the two portfolios from Part
a, is it clear whether one portfolio outperformed the other over this time period?

c. Calculate the correlation coefficients between each pair of the common risk factors (i.e.,
1 & 2, 1 & 3, and 2 & 3).

d. In theory, what should be the value of the correlation coefficient between the common
risk factors? Explain why.

e. How close do the estimates from Part b come to satisfying this theoretical condition?
What conceptual problem(s) is created by a deviation of the estimated factor correlation
coefficients from their theoretical levels?

7. a. Using regression analysis, calculate the factor betas of each stock associated with each of
the common risk factors. Which of these coefficients are statistically significant?

b. How well does the factor model explain the variation in portfolio returns? On what basis
can you make an evaluation of this nature?

c. Suppose you are now told that the three factors in Exhibit 9.12 represent the risk expo-
sures in the Fama-French characteristic-based model (i.e., excess market, SMB, and
HML). Based on your regression results, which one of these factors is the most likely to
be the market factor? Explain why.

d. Suppose it is further revealed that Factor 3 is the HML factor. Which of the two portfo-
lios is most likely to be a growth-oriented fund and which is a value-oriented fund?
Explain why.
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Use the Thomson One—Business School Edition Online Database to answer the following
questions.

1. You would like to evaluate the historical relationship between value-oriented and growth-
oriented stocks that form the basis for the HML risk factor in the Fama-French multifac-
tor model. The proxies you choose are the Russell 1000 Value Index and the Russell 1000
Growth Index, respectively.
a. Under the “Indices” tab, download weekly price information for the five-year period

from February 27, 2006, to February 25, 2011, for each index.
b. For each index, calculate the set of weekly returns that correspond to these weekly price

series.
c. Calculate the average weekly return and the return standard deviation for each index

series. Which equity investment style (i.e., value versus growth) appears to have been
the most successful over this sample period?

Exhibit 9.12 Monthly Excess Return Data for Two Portfol ios and Three Risk Factors

Period Portfolio A Portfolio B Factor 1 Factor 2 Factor 3

1 1.08% 0.00% 0.01% −1.01% −1.67%

2 7.58 6.62 6.89 0.29 −1.23

3 5.03 6.01 4.75 −1.45 1.92

4 1.16 0.36 0.66 0.41 0.22

5 −1.98 −1.58 −2.95 −3.62 4.29

6 4.26 2.39 2.86 −3.40 −1.54

7 −0.75 −2.47 −2.72 −4.51 −1.79

8 −15.49 −15.46 −16.11 −5.92 5.69

9 6.05 4.06 5.95 0.02 −3.76

10 7.70 6.75 7.11 −3.36 −2.85

11 7.76 5.52 5.86 1.36 −3.68

12 9.62 4.89 5.94 −0.31 −4.95

13 5.25 2.73 3.47 1.15 −6.16

14 −3.19 −0.55 −4.15 −5.59 1.66

15 5.40 2.59 3.32 −3.82 −3.04

16 2.39 7.26 4.47 2.89 2.80

17 −2.87 0.10 −2.39 3.46 3.08

18 6.52 3.66 4.72 3.42 −4.33

19 −3.37 −0.60 −3.45 2.01 0.70

20 −1.24 −4.06 −1.35 −1.16 −1.26

21 −1.48 0.15 −2.68 3.23 −3.18

22 6.01 5.29 5.80 −6.53 −3.19

23 2.05 2.28 3.20 7.71 −8.09

24 7.20 7.09 7.83 6.98 −9.05

25 −4.81 −2.79 −4.43 4.08 −0.16

26 1.00 −2.04 2.55 21.49 −12.03

27 9.05 5.25 5.13 −16.69 7.81

28 −4.31 −2.96 −6.24 −7.53 8.59

29 −3.36 −0.63 −4.27 −5.86 5.38

30 3.86 1.80 4.67 13.31 −8.78
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d. Suppose that you are considering forming a hedge fund employing a strategy of always
being long in value stocks and short in growth stocks. Evaluate the potential success of
this strategy by taking the difference in returns between the value and growth indexes
you analyzed above. What is the average return and return standard deviation for the
return differential series?

e. Plot the return differential series you calculated in Part d, using the return differential
on the vertical axis and time on the horizontal axis. What do you conclude about the
viability of the “long value, short growth” investment strategy?

2. You would also like to evaluate the historical relationship between small-cap-oriented and
large-cap-oriented stocks that form the basis for the SMB risk factor in the Fama-French
multifactor model. The proxies you choose are the Russell 2000 index and the Russell
1000 index, respectively.
a. Under the “Indices” tab, download weekly price information for the most recent five-

year period available for each index.
b. For each index, calculate the set of weekly returns that correspond to these weekly price

series.
c. Calculate the average weekly return and the return standard deviation for each index

series. Which equity investment style (i.e., small cap vs. large cap) appears to have
been the most successful over this sample period?

d. Suppose that you are considering forming a hedge fund employing a strategy of always
being long in small-cap stocks and short in large-cap stocks. Evaluate the potential suc-
cess of this strategy by taking the difference in returns between the small-cap and large-
cap indexes you analyzed above. What is the average return and return standard devia-
tion for the return differential series?

e. Plot the return differential series you calculated in Part d, using the return differential
on the vertical axis and time on the horizontal axis. What do you conclude about the
viability of the “long small-cap, short large-cap” investment strategy?
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In Parts 1 and 2, you learned the purpose of investing and the importance of an appropriate
asset allocation decision. You also learned about the numerous investment instruments avail-
able on a global basis and the background regarding the institutional characteristics of the cap-
ital markets. In addition, you are now aware of the major developments in investment theory
as they relate to efficient capital markets, portfolio theory, capital asset pricing, and multifactor
valuation models. Therefore, at this point you are in a position to consider the theory and
practice of estimating the value of various securities, which is the heart of investing and leads
to the construction of a portfolio that is consistent with your risk-return objectives. You will
recall that the investment decision is based on a comparison of an asset’s intrinsic value and
its market price.

The major source of information regarding a stock or bond is the corporation’s financial
statements. Chapter 10 considers what financial statements are available and what information
they provide, followed by a discussion of the financial ratios used to answer several important
questions about a firm’s liquidity, its operating performance, its risk profile, and its growth
potential.

Chapter 11 considers the basic principles of valuation and applies those principles to the
valuation of bonds, preferred stock, and common stock. Because it is recognized that the
valuation of common stock is the most challenging task, we present two general approaches
to equity valuation (discounted cash flow models and relative valuation ratios) and several
techniques for each of these approaches. We conclude Chapter 11 by reviewing the basic
factors that influence the two critical variables that determine the intrinsic value of an asset
irrespective of the valuation model: (1) the required rate of return for an investment, and
(2) the estimated growth rate of earnings, dividends, and cash flows for the investment.

When you master these two chapters, you will have the tools and the theoretical under-
standing to apply the valuation models to the range of entities included in the top-down ap-
proach—the aggregate market, alternative industries, and individual companies and stocks.
These specific valuations are the topics considered in Part 4.
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CHA P T E R 10
Analysis of Financial
Statements

After you read this chapter, you should be able to answer the following questions:

• What are the major financial statements provided by firms, and what specific information does each of them
contain?

• Why do we use financial ratios to examine the performance of a firm, and why is it important to examine
performance relative to the economy and to a firm’s industry?

• What are the major categories for financial ratios, and what questions are answered by the ratios in these
categories?

• What specific ratios help determine a firm’s internal liquidity, operating performance, risk profile, and growth
potential?

• How can DuPont analysis help evaluate a firm’s past and future return on equity?
• What is a quality balance sheet or income statement?
• Why should you engage in financial statement analysis if markets are efficient and forward-looking?
• What major financial ratios are used by analysts in the following areas: stock valuation, estimating and evaluating

systematic risk, predicting the credit ratings on bonds, and estimating the probability of bankruptcy?

You have probably already noted that this is a fairly long chapter with several finan-
cial statements and numerous financial ratios. The reason for this extensive discussion
of how to analyze financial statements is because our ultimate goal (as noted earlier) is
to construct a portfolio of investments that will provide rates of return that are con-
sistent with the risk of the portfolio. In turn, to determine the expected rates of return
on different assets, we must estimate the future value of each asset since a major com-
ponent of the rate of return is the change in value for the asset over time. Therefore,
the crux of investments is valuation. Although we consider various valuation models
for common stocks in the next chapter, you are already aware that the value of any
earning asset is the present value of the expected cash flows generated by the asset.
Therefore, as noted in previous chapters, to estimate the value of an asset we must
derive an estimate of the discount rate for the asset (the required rate of return) and
its expected cash flows. The main sources of the information needed to make these
two estimates are the firm’s financial statements. To derive an estimate of the required
rate of return, we need to understand the business and financial risk of the firm. To
estimate future cash flows, we must understand the composition of historical cash
flows and what factors will contribute to the short-run and long-run growth of these
cash flows. Financial statements, business and financial risk, and the analysis of the
composition as well as the growth of cash flow are all topics of this chapter. In other
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words, a primary purpose of this chapter is to help you understand how to estimate
the relevant variables in alternative valuation models.

Financial statements are also the main source of information when deciding
whether to lend money to a firm (invest in its bonds) or to buy warrants or options
on a firm’s stock. In this chapter, we first introduce a corporation’s major financial
statements and discuss why and how financial ratios are useful. We also provide ex-
ample ratios that reflect internal liquidity, operating performance, risk analysis, and
growth analysis. In addition, we address four major areas in investments where finan-
cial ratios have been effectively employed.

Our example in this chapter is Walgreen Co., the largest retail drugstore chain in
the United States. It operates in all 50 states and Puerto Rico. Pharmacy prescription
sales generate over 65 percent of total sales. The firm leads its industry (retail drug-
stores) in sales, profit, and store growth. The firm’s goal is to be America’s most con-
venient and technologically advanced health-care retailer. It takes great pride in its
steady sales and earnings growth that have been reflected in outstanding stock perfor-
mance—for example, dividends have increased in each of the past 35 years and, since
1980, the stock has been split two-for-one seven times.

10.1 MAJOR FINANCIAL STATEMENTS
Financial statements are intended to provide information on the resources available to man-
agement, how these resources were financed, and what the firm accomplished with them. Cor-
porate shareholder annual and quarterly reports include three required financial statements:
the balance sheet, the income statement, and the statement of cash flows. In addition, reports
that must be filed with the Securities and Exchange Commission (SEC) (e.g., the 10-K and
10-Q reports) carry detailed information about the firm, such as information on loan agree-
ments and data on product line and subsidiary performance. Information from the basic finan-
cial statements can be used to calculate financial ratios and to analyze the operations of the
firm to determine what factors influence a firm’s earnings, cash flows, and risk characteristics.

10.1.1 Generally Accepted Accounting Principles
Among the input used to construct the financial statements are generally accepted accounting
principles (GAAP), which are formulated by the Financial Accounting Standards Board
(FASB). The FASB recognizes that it would be improper for all companies to use identical and
restrictive accounting principles. Some flexibility and choice are needed because industries and
firms within industries differ in their operating environments. Therefore, the FASB allows com-
panies some flexibility to choose among appropriate GAAP. This flexibility allows the firm’s
managers to choose accounting standards that best reflect company practice. On the negative
side, this flexibility can allow firms to appear healthier than they really are.1 Given this possibil-
ity, the financial analyst must rigorously analyze the available financial information to separate
those firms that appear attractive from those that actually are in good financial shape.

Fortunately, the FASB requires that financial statements include footnotes that indicate
which accounting principles were used by the firm. Because accounting principles frequently
differ among firms, the footnote information assists the financial analyst in adjusting the
financial statements of companies so that the analyst can better compare “apples with apples.”

1The Enron fiasco clearly makes this point. For a general discussion on this topic, see Byrnes and Henry (2001),
Henry (2001), and McNamee (2002).
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10.1.2 Balance Sheet
The balance sheet shows what resources (assets) the firm controls and how it has financed
these assets. Specifically, it indicates the current and fixed assets available to the firm at a point
in time (the end of the fiscal year or the end of a quarter). In most cases, the firm owns these
assets, but some firms lease assets on a long-term basis. How the firm has financed the acqui-
sition of these assets is indicated by its mixture of current liabilities (accounts payable or
short-term borrowing), long-term liabilities (fixed debt and leases), and owners’ equity (pre-
ferred stock, common stock, and retained earnings).

The consolidated balance sheet for Walgreens in Exhibit 10.1 represents the stock of assets
and its financing mix as of Walgreen Co.’s fiscal years ended August 31, 2006–2010.

10.1.3 Income Statement
The income statement contains information on the operating performance of the firm during
some period of time (a quarter or a year). In contrast to the balance sheet, which is at a fixed
point in time, the income statement indicates the flow of sales, expenses, and earnings during a
period of time. The consolidated income statement for Walgreens for the years ended August
31, 2006–2010 appears in Exhibit 10.2. For Walgreens, the net income reported is very “clean”
because the firm generally has no nonrecurring or unusual income or expense items.

10.1.4 Statement of Cash Flows
Our earlier discussion on valuation indicates that cash flows are a critical input that firms are
required to provide. The statement of cash flows integrates the effects on the firm’s cash flow
of income flows (based on the most recent year’s income statement) and changes on the bal-
ance sheet (based on the two most recent annual balance sheets). Analysts use these cash flow
values to estimate the value of a firm and to evaluate the risk and return of the firm’s bonds
and stock.

The statement of cash flows has three sections: cash flows from operating activities, cash
flows from investing activities, and cash flows from financing activities. The total cash flows
from the three sections is the net change in the cash position of the firm that should equal
the difference in the cash balance between the ending and beginning balance sheets. The state-
ments of cash flows for Walgreens for the years ended August 31, 2008, 2009, and 2010 appear
in Exhibit 10.3.

Cash Flows from Operating Activities This section of the statement lists the sources and
uses of cash that arise from the normal operations of a firm. The net cash flow from opera-
tions is computed as the net income reported on the income statement including changes in
net working capital items (i.e., receivables, inventories, and so on) plus adjustments for non-
cash revenues and expenses (such as depreciation), or:

10.1 Cash Flows from Operating Activities=Net Income+Noncash Revenue and Expenses
+Changes in Net Working Capital Items

Consistent with our previous discussion, the cash account is not included in the calculations of
cash flow from operations. Notably, Walgreens has been able to generate consistently large
cash flows from operations even after accounting for consistent substantial increases in ac-
counts receivable and inventory required by the firm’s growth. There was a small decline in
this value in 2010 from 2009 due to inventory changes.

Cash Flows from Investing Activities A firm makes investments in both its own noncurrent
and fixed assets and the equity of other firms (which may be subsidiaries or joint ventures of the
parent firm; they are listed in the “investment” account of the balance sheet). Increases and
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decreases in these noncurrent accounts are considered investment activities. The cash flow from
investing activities is the change in gross plant and equipment plus the change in the investment
account. The changes are positive if they represent a source of funds (e.g., sale of some plant
and/or equipment); otherwise they are negative. The dollar changes in these accounts are
computed using the firm’s two most recent balance sheets. Most firms (including Walgreens)
experience negative cash flows from investments due to significant capital expenditures.

Cash Flows from Financing Activities Cash inflows are created by increasing notes payable
and long-term liability and equity accounts, such as bond and stock issues. Financing uses
(outflows) include decreases in such accounts (that is, paying down liability accounts or the

Exhibit 10.1 Walgreen Co. and Subsidiaries Consol idated Balance Sheet ($ mil l ions) .

Years Ended August 31, 2006–2010

2010 2009 2008 2007 2006

Current Assets:

Cash and cash equivalents 1880.00 2087.00 443.00 254.80 919.90

Short-term investments 0.00 500.00 0.00 0.00 415.10

Accounts receivable, net 2450.00 2496.00 2527.00 2236.50 2062.70

Inventories 7378.00 6789.00 7249.00 6790.50 6050.40

Other current assets 214.00 177.00 214.00 228.70 257.30

Total Current Assets 11922.00 12049.00 10433.00 9510.50 9705.40

Property and equipment, at cost, less

accumulated depreciation and amortization 11184.00 10802.00 9775.00 8199.90 6948.90

Goodwill 1887.00 1461.00 1438.00 1060.20 168.40

Other non-current assets 1282.00 830.00 764.00 543.00 308.40

Total Non-Current Assets 14353.00 13093.00 11977.00 9803.10 7425.70

Total Assets 26275.00 25142.00 22410.00 19313.60 17131.10

Current Liabilities:

Short-term borrowings 12.00 15.00 83.00 878.50 0.00

Trade accounts payable 4585.00 4308.00 4289.00 3733.30 4039.20

Accrued expenses and other liabilities 2763.00 2406.00 2272.00 2104.40 1713.30

Income taxes 73.00 40.00 0.00 28.10 2.80

Total Current Liabilities 7433.00 6769.00 6644.00 6744.30 5755.30

Long-term debt 2389.00 2336.00 1337.00 0.00 0.00

Deferred income taxes 318.00 265.00 150.00 158.20 141.10

Other non-current liabilities 1735.00 1396.00 1410.00 1306.80 1118.90

Total Non-Current Liabilities 4442.00 3997.00 2897.00 1465.00 1260.00

Shareholders’ Equity:

Common stock, $.078125 par value; authorized

3.2 billion shares; issued 1,025,400,000 shares in

2006-2010 80.00 80.00 80.00 80.00 80.00

Paid-in capital 684.00 605.00 575.00 558.80 558.50

Employee stock loan receivable −87.00 −140.00 −36.00 −51.60 −70.30

Retained earnings 16848.00 15327.00 13792.00 12026.80 10311.70

Accumulated other comprehensive (loss) income −24.00 37.00 9.00 −3.90 0.00

Treasury stock at cost (million shares) 86.79 in

2010, 36.84 in 2009, 35.24 in 2008, 34.76 in 2007,

17.54 in 2006 −3101.00 −1533.00 −1551.00 −1505.90 −764.20

Total Shareholders’ Equity 14400.00 14376.00 12869.00 11104.20 10115.80

Total Liabilities and Shareholders’ Equity 26275.00 25142.00 22410.00 19313.50 17131.10

Source: Reprinted with permission from Walgreen Co., Deerfield, IL.
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repurchase of common shares). Dividend payments are a significant financing cash outflow. For
Walgreens and for many firms, the repurchase of shares was a major financing outflow in 2010.

The total cash flows from operating, investing, and financing activities are the net increase
or decrease in the firm’s cash. In the case of Walgreens during 2010, it is shown that although
the firm had strong cash flow from operations, it experienced a larger cash outflow for invest-
ments due to asset acquisitions and an outflow from financing caused by heavy share re-
purchases plus a paydown in its long-term debt. The overall effect was a decline in the firm’s
cash balance. Notably, the statement of cash flows provides cash flow detail that is lacking in
the balance sheet and income statement.

10.1.5 Measures of Cash Flow
There are several cash flow measures an analyst can use to determine the underlying health of
the corporation. You should become familiar with these alternative measures.

Traditional Cash Flow The “traditional” measure of cash flow equals net income plus de-
preciation expense and the change in deferred taxes. But as we have just seen, it is also neces-
sary to adjust for changes in operating (current) assets and liabilities that either use or provide
cash. These changes can add to or subtract from the cash flow estimated from the traditional
measure of cash flow: net income plus noncash expenses.

The table below compares the cash flow from operations figures (Exhibit 10.3) to the tradi-
tional cash flow figures for Walgreens from 2008 to 2010.

Tradit ional Cash Flow Equals Net Income +

Depreciation + Change in

Deferred Taxes

Cash Flow from Operations

from Statement of Cash

Flows

2010 $3,184 $3,744

2009 3,241 4,110

2008 2,936 3,039

During these three years, cash flow from operations were larger than the traditional cash
flow estimate because several adjustments of operating assets and liabilities provided positive

Exhibit 10.2 Consol idated Condensed Income Statements (USD $) in Mil l ions,

Except per Share Data, Years Ended August 31, 2006–2010

2010 2009 2008 2007 2006

Net Sales 67,420.00 63,335.00 59,034.00 53,762.00 47,409.00

Cost of sales 48,444.00 45,722.00 42,391.00 38,518.10 34,240.40

Gross Profit 18,976.00 17,613.00 16,643.00 15,243.90 13,168.60

Selling, general and administrative expenses 15,518.00 14,366.00 13,202.00 12,093.20 10,467.10

Operating Income 3,458.00 3,247.00 3,441.00 3,150.70 2,701.50

Interest expense, net (85.00) (83.00) (11.00) (38.40) (52.60)

Earnings before Income Tax Provision 3,373.00 3,164.00 3,430.00 3,189.10 2,754.10

Income tax provision 1,282.00 1,158.00 1,273.00 1,147.80 1,003.50

Net Earnings 2,091.00 2,006.00 2,157.00 2,041.30 1,750.60

Net earnings per common share – basic 2.13 2.03 2.18 2.04 1.73

Net earnings per common share – diluted 2.12 2.02 2.17 2.03 1.72

Average shares outstanding (millions) 981.70 990.00 990.60 998.60 1,010.30

Dilutive effect of stock options 6.20 1.30 4.90 7.70 9.10

Average shares outstanding assuming dilution (millions) 987.90 991.30 995.50 1,006.30 1,019.40

Source: Reprinted with permission fromWalgreen Co., Deerfield, IL.
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cash flows rather than the typical outflows for a growing firm—that is, Walgreens tightened
asset control except for inventory levels.

Free Cash Flow Free cash flow modifies cash flow from operations to recognize that some
investing and financing activities are critical to the firm. It is assumed that these expenditures
must be made before a firm can use its cash flow for other purposes such as reducing debt
outstanding or repurchasing common stock. Two additional items are considered: (1) capital
expenditures (an investing expenditure), and (2) the disposition of property and equipment
(a divestment source of cash). These two items are used to modify Walgreen Co.’s cash flows
from operations as follows (most analysts only subtract net capital expenditures, but conserva-
tive analysts also subtract dividends).

Exhibit 10.3 Consol idated Condensed Statements of Cash Flows (USD $) in Mil l ions,

Years Ended August 31, 2008–2010

2010 2009 2008

Cash Flows from Net earnings $2,091.00 $2,006.00 $2,157.00

Operating Activities: Adjustments to reconcile net earnings to net cash

provided by operating activities -

Depreciation and amortization 1,030.00 975.00 840.00

Deferred income taxes 63.00 260.00 (61.00)

Stock compensation expense 84.00 84.00 68.00

Income tax savings from employee stock plans 3.00 1.00 3.00

Other 57.00 12.00 11.00

Changes in operating assets and liabilities -

Accounts receivable, net 124.00 6.00 (365.00)

Inventories (307.00) 533.00 (412.00)

Other assets 50.00 7.00 (24.00)

Trade accounts payable 167.00 11.00 550.00

Accrued expenses and other liabilities 262.00 66.00 84.00

Income taxes 10.00 105.00 80.00

Other noncurrent liabilities 110.00 45.00 108.00

Net cash provided by operating activities 3,744.00 4,111.00 3,039.00

Cash Flows from Purchases of short-term investments held to maturity (3,000.00) (2,600.00) −

Investing Activities: Proceeds from short-term investments - held tomaturity 3,500.00 2,100.00 −

Additions to property and equipment (1,014.00) (1,927.00) (2,225.00)

Proceeds from sale of assets 51.00 51.00 17.00

Business and intangible asset acquisitions, net of cash

received (779.00) (405.00) (620.00)

Other (32.00) 5.00 10.00

Net cash used for investing activities (1,274.00) (2,776.00) (2,818.00)

Cash Flows from Net payment from short-term borrowings − (70.00) (802.00)

Financing Activities: Net proceeds from issuance of long-term debt − 987.00 1,286.00

Payments of long-term debt (576.00) − (28.00)

Stock purchases (1,756.00) (279.00) (294.00)

Proceeds related to employee stock plans 233.00 138.00 210.00

Cash dividends paid (541.00) (446.00) (376.00)

Other (37.00) (21.00) (29.00)

Net cash (used for) provided by financing activities (2,677.00) 309.00 (33.00)

Changes in Cash and Net (decrease) increase in cash and cash equivalents (207.00) 1,644.00 188.00

Cash Equivalents: Cash and cash equivalents, prior September 1 2,087.00 443.00 255.00

Cash and cash equivalents at August 31 $ 1,880.00 $ 2,087.00 $ 443.00

Source: Reprinted with permission from Walgreen Co., Deerfield, IL.
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Cash Flows from

Operations −
Capital

Expenditures +

Disposit ion of

Property and

Equipment =

Free

Cash

Flow

2010 $3,744 − $1,014 + $17 = $2,747

2009 4,110 − 1,927 + 51 = 2,234

2008 3,039 − 2,225 + 51 = 865

For firms involved in leveraged buyouts, this free cash flow number is critical because the
new owners typically want to use the firm’s free cash flow as funds available for retiring out-
standing debt. It is not unusual for a firm’s free cash flow to be a negative value. For Wal-
greens, the free cash flow value has been positive but not large because of significant capital
expenditures related to store growth. Notably, this free cash flow value or a variation of it
will be used in the subsequent cash flow valuation models.2

EBITDA The widely-used EBITDA (earnings before interest, taxes, depreciation, and amortiza-
tion) measure of cash flow is extremely liberal. This very generous measure of operating earn-
ings does not consider any of the adjustments noted previously. Specifically, it adds
back depreciation and amortization (as in the traditional measure) along with both interest ex-
pense and taxes, but does not consider the effect of changes in working capital items (such as
additions to receivables and inventory) or the significant impact of capital expenditures. The re-
sult is basically operating earnings plus depreciation expense. The following table, which com-
pares this measure to the other three measures of cash flow for Walgreens, demonstrates the
large differences among these measures. Notably, because EBITDA does not consider several
of these necessary expenditures, it consistently has the highest value among cash flow measures.

Year EBITDA

Tradit ional

Cash Flow

Cash Flows from

Operations Free Cash Flow

2010 $4,488 $3,184 $3,744 $2,747

2009 4,222 3,241 4,110 2,234

2008 4,281 2,936 3,039 865

Some analysts have used EBITDA as a proxy for cash flow and a metric for valuation similar
to earnings—that is, they refer to EBITDA multiples as other analysts would refer to price-
earnings (P/E) multiples. Yet given what this measure does not consider, this is a very ques-
tionable practice, and the authors do not recommend using EBITDA.3

10.1.6 Purpose of Financial Statement Analysis
Financial statement analysis seeks to evaluate management performance in several important
areas, including profitability, efficiency, and risk. Although we will necessarily analyze histori-
cal data, the ultimate goal of this analysis is to provide insights that will help us to project fu-
ture management performance, including pro forma balance sheets, income statements, cash
flows, and alternative risk measures. It is the firm’s expected future performance that deter-
mines whether we should lend money to a firm or invest in it.

10.2 ANALYSIS OF FINANCIAL RATIOS
Analysts use financial ratios because numbers in isolation typically convey little meaning. For
example, knowing that a firm earned a net income of $100,000 is not very informative unless
we also know the sales figure that generated this income ($1 million or $10 million) and the

2As we will show in the next chapter, small modifications of this free cash flow—called free cash flow to equity
(FCFE), free cash flow to the firm (FCFF), and net operating profits less applicable taxes (NOPLAT)—are used in val-
uation models and also the economic value added (EVA) model.
3For a detailed discussion of the problems with using EBITDA, see Greenberg (2000).
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assets or capital committed to the enterprise. Thus, ratios are intended to provide meaningful
relationships between individual values in the financial statements.

Because the major financial statements report numerous individual items, it is possible to
produce a vast number of potential ratios, many of which will have little value. Therefore, we
limit our examination to the most relevant ratios and group them into categories that will pro-
vide information on important economic characteristics of the firm.

10.2.1 Importance of Relative Financial Ratios
Just as a single number from a financial statement is of little use, an individual financial ratio has
little value except in relation to comparable ratios for other entities. That is, only relative finan-
cial ratios are relevant. Therefore, it is important to compare a firm’s performance relative to:

• The aggregate economy
• Its industry or industries
• Its major competitors within the industry
• Its past performance (time-series analysis)

The comparison to the aggregate economy is important because almost all firms are influ-
enced by economic fluctuations. For example, it is unreasonable to expect an increase in the
profit margin for a firm during a recession; a stable margin might be encouraging under such
conditions. In contrast, a small increase in a firm’s profit margin during a major business ex-
pansion may be a sign of weakness. Thus, this analysis that considers the economic environ-
ment helps investors understand how a firm reacts to the business cycle and should improve
an estimate of the future performance of the firm during subsequent business cycles.

Probably the most significant comparison relates a firm’s performance to that of its indus-
try. Different industries affect the firms within them differently, but this relationship is al-
ways significant. The industry effect is strongest for industries with homogeneous products
such as steel, rubber, glass, and wood products, because all firms within these industries
experience coincidental shifts in demand. In addition, these firms employ fairly similar tech-
nology and production processes. As a result, even the best-managed steel firm experiences a
decline in sales and profit margins during a recession. In such a case, the relevant question is
not whether sales and margins declined, but how bad was the decline relative to other steel
firms? In addition, investors should examine an industry’s performance relative to the
economy to understand how the industry responds to the business cycle, as discussed in
Chapter 13.

When comparing a firm’s financial ratios to industry ratios, investors may not want to use
the average (mean) industry value when there is wide variation among firms in the industry.
Alternatively, if we believe that a firm has a unique component, a cross-sectional analysis, in
which we compare the firm to a subset of industry firms comparable in size or characteristics,
may be appropriate. As an example, we would compare the performance of Kroger to that of
other national food chains rather than regional food chains or specialty food chains.

Another practical problem with comparing a firm to its industry is that many large firms
are multi-industry. Inappropriate comparisons can arise when a multi-industry firm is evalu-
ated against the ratios from a single industry. To mitigate this problem, an alternative is to
use a cross-sectional analysis that compares the firm with a rival that operates in many of
the same industries. Alternatively, we can construct composite industry average ratios for
the firm. To do this, we use the firm’s annual report or 10-K filing to identify each industry
in which the firm operates and the proportion of total firm sales and operating earnings
derived from each industry. The composite industry ratios would be the weighted-average
ratios based on the proportion of firm sales and operating earnings derived from each
industry.
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Finally, time-series analysis, in which we examine a firm’s relative performance over time
to determine whether it is progressing or declining, is helpful when estimating future perfor-
mance. Calculating the 5- or 10-year average of a ratio without considering the time-series
trend can result in misleading conclusions. For example, an average rate of return of 10 per-
cent can be the result of rates of return that have increased from 5 percent to 15 percent over
time, or the result of a series that declined from 15 percent to 5 percent. Obviously, the differ-
ence in the trend for these series would have a major impact on our estimate for the future.
Ideally, an analyst should examine a firm’s time series of relative financial ratios compared to
its industry and the economy.

10.3 COMPUTATION OF FINANCIAL RATIOS
In the following discussion, we divide the financial ratios into five major categories that under-
score some important economic characteristics of a firm. The five categories are:

1. Common size statements
2. Internal liquidity (solvency)
3. Operating performance

a. Operating efficiency
b. Operating profitability

4. Risk analysis
a. Business risk
b. Financial risk
c. External liquidity risk

5. Growth analysis

10.3.1 Common Size Statements
Common size statements normalize balance sheet and income statement items to allow easier
comparison of different sized firms. A common size balance sheet expresses all balance sheet
accounts as a percentage of total assets. A common size income statement expresses all income
statement items as a percentage of sales. Exhibit 10.4 is the common size balance sheet for
Walgreens, and Exhibit 10.5 contains the common size income statement. Common size ratios
are useful to quickly compare two different sized firms and to examine trends over time within
a single firm. Common size statements also give insight into a firm’s financial condition, for
example, the proportion of liquid assets or the proportion of short-term liabilities, and the per-
centage of sales consumed by production costs or interest expense. In the case of Walgreens,
the common size balance sheet shows a significant decline in the percent of current assets
from over 56 percent to 45 percent (due to a strong decline in accounts receivable and inven-
tory, partially offset by a small increase in cash). Alternatively, the common size income state-
ment shows that Walgreen Co.’s cost of goods sold was quite stable from 2006 to 2010 as a
proportion of sales. In contrast, the firm’s selling and administrative expense as a percent of
sales increased by about 1 percent from 2006 to 2010, and this reduction in operating earnings
as a percent of sales carried down to a reduction in the net profit margin.

10.4 EVALUATING INTERNAL LIQUIDITY
Internal liquidity (solvency) ratios are intended to indicate the ability of the firm to meet fu-
ture short-term financial obligations. They compare near-term financial obligations, such as
accounts payable or notes payable, to current assets or cash flows that will be available to
meet these obligations.

Chapter 10: Analysis of Financial Statements 279



10.4.1 Internal Liquidity Ratios

Current Ratio Clearly, the best-known liquidity measure is the current ratio, which examines
the relationship between current assets and current liabilities as follows:

10.2 Current Ratio=
Current Assets

Current Liabilities

Walgreens current ratios (in thousands of dollars) were:

2010:
11,922
7,433

= 1:60

2009:
12,049
6,769

= 1:78

2008:
10,433
6,644

= 1:57

Exhibit 10.4 Walgreen Co. and Subsidiar ies Common Size Condensed Balance Sheets

(USD $) in Mil l ions, Years Ended August 31, 2006–2010

2010 2009 2008 2007 2006

Current Assets:

Cash and cash equivalents 7.16% 8.30% 1.98% 1.32% 5.37%

Short-term investments 0.00% 1.99% 0.00% 0.00% 2.42%

Accounts receivable, net 9.32% 9.93% 11.28% 11.58% 12.04%

Inventories 28.08% 27.00% 32.35% 35.16% 35.32%

Other current assets 0.81% 0.70% 0.95% 1.18% 1.50%

Total Current Assets 45.37% 47.92% 46.56% 49.24% 56.65%

Property and equipment, at cost, less accumulated

depreciation and amortization 42.57% 42.96% 43.62% 42.46% 40.56%

Goodwill 7.18% 5.81% 6.42% 5.49% 0.98%

Other noncurrent assets 4.88% 3.30% 3.41% 2.81% 1.80%

Total Noncurrent Assets 54.63% 52.08% 53.44% 50.76% 43.35%

Total Assets 100.00% 100.00% 100.00% 100.00% 100.00%

Current Liabilities:

Short-term borrowings 0.05% 0.06% 0.37% 4.55% 0.00%

Trade accounts payable 17.45% 17.13% 19.14% 19.33% 23.58%

Accrued expenses and other liabilities 10.52% 9.57% 10.14% 10.90% 10.00%

Income taxes 0.28% 0.16% 0.00% 0.15% 0.02%

Total Current Liabilities 28.29% 26.92% 29.65% 34.92% 33.60%

Long-term debt 9.09% 9.29% 5.97% 0.00% 0.00%

Deferred income taxes 1.21% 1.05% 0.67% 0.82% 0.82%

Other noncurrent liabilities 6.60% 5.55% 6.29% 6.77% 6.53%

Total Noncurrent Liabilities 16.91% 15.90% 12.93% 7.59% 7.36%

Shareholders’ Equity:

Common stock, $.078125 par value; authorized 3.2 billion

shares; issued 1,025,400,000 shares in 2006-2010 0.30% 0.32% 0.36% 0.41% 0.47%

Paid-in capital 2.60% 2.41% 2.57% 2.89% 3.26%

Employee stock loan receivable −0.33% −0.56% −0.16% −0.27% −0.41%

Retained earnings 64.12% 60.96% 61.54% 62.27% 60.19%

Accumulated other comprehensive (loss) income −0.09% 0.15% 0.04% −0.02% 0.00%

Treasury stock at cost (million shares): 86.79 in 2010,

36.84 in 2009, 35.24 in 2008, 34.76 in 2007, 17.54 in 2006 −11.80% −6.10% −6.92% −7.80% −4.46%

Total Shareholders’ Equity 54.80% 57.18% 57.43% 57.49% 59.05%

Total Liabilities and Shareholders’ Equity 100.00% 100.00% 100.00% 100.00% 100.00%

Source: Reprinted with permission from Walgreen Co., Deerfield, IL.

280 Part 3: Valuation Principles and Practices



These current ratios were relatively constant during the three years and are consistent with the
typical current ratio. As always, it is important to compare these values with similar figures for the
firm’s industry and the aggregate market. If the ratios differ from the industry results, we need to
determine what might explain the difference in terms of specific current assets and liabilities. (We
will discuss comparative analysis in a later section.)

Quick Ratio Some observers question using total current assets to gauge the ability of a firm
to meet its current obligations because inventories and some other current assets might not be
very liquid. They prefer the quick ratio, which relates current liabilities to only relatively liquid
current assets (cash items and accounts receivable) as follows:

10.3 Quick Ratio=
Cash+ Short-term Investments+Receivables

Current Liabilities

Walgreens quick ratios were:

2010:
4,330
7,433

= 0:58

2009:
5,083
6,769

= 0:75

2008:
2,970
6,644

= 0:45

These quick ratios were respectable and relatively stable over the three years. As before, we
should compare these values to other firms in the industry and to the aggregate economy.

Cash Ratio The most conservative liquidity ratio is the cash ratio, which relates the firm’s
cash and short-term marketable securities to its current liabilities as follows:

10.4 Cash Ratio=
Cash and Marketable Securities

Current Liabilities

Walgreens cash ratios were:

2010:
1,880
7,433

= 0:25

2009:
2,587
6,767

= 0:38

2008:
443
6,644

= 0:07

Exhibit 10.5 Common Size Statement of Income ($ Mil l ions, Except per Share Data) ,

Years Ended August 31, 2006–2010

2010 % 2009 % 2008 % 2007 % 2006 %

Net sales $67420 100.00% $63335 100.00% $59034 100.00% $53762 100.00% $47409 100.00%

Cost of sales 48444 71.85 45722 72.19 42391 71.81 38518 71.65 34240 72.22

Gross Profit 18976 28.15 17613 27.81 16643 28.19 15244 28.35 13169 27.78

Selling, general and

administrative expenses 15518 23.02 14366 22.68 13202 22.36 12093 22.49 10467 22.08

Operating Income 3458 5.13 3247 5.13 3441 5.83 3151 5.86 2702 5.70

Interest expense, net −85 −0.13 −83 −0.13 −11 −0.02 −38 −0.07 −53 −0.11

Earnings Before Income

Tax Provision 3373 5.00 3164 5.00 3430 5.81 3189 5.93 2754 5.81

Income tax provision 1282 1.90 1158 1.83 1273 2.16 1148 2.13 1004 2.12

Net Earnings 2091 3.10 2006 3.17 2157 3.65 2041 3.80 1751 3.69

Source: Reprinted with permission fromWalgreen Co., Deerfield, IL.
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The cash ratio was clearly unacceptable in 2008 but increased to reasonable values in 2009 and
2010, given the firm’s very stable growth of sales and earnings along with significant operating
cash flows. In addition, the firm has strong bank lines of credit.

Receivables Turnover In addition to examining total liquid assets, it is useful to analyze the
quality (liquidity) of the accounts receivable by calculating how often the firm’s receivables turn
over, which implies an average collection period. The faster these accounts are paid, the sooner
the firm gets the funds to pay off its own current liabilities. Receivables turnover is computed as:

10.5 Receivables Turnover=
Net Annual Sales

Average Receivables

The average receivables figure is typically equal to the beginning receivables figure plus the
ending value divided by two. Receivables turnover ratios for Walgreens were:

2010:
67,420

ð2,450+ 2,496Þ=2 = 27:25 times

2009:
63,335

ð2,496+ 2,527Þ=2 = 25:20 times

2008:
59,034

ð2,527+ 2,236Þ=2 = 24:78 times

Given these annual receivables turnover figures, the average collection period is:

10.6 Average Receivables Collection Period=
 365 Days

Annual Receivables Turnover

For Walgreens,

2010:
365
27:25

= 13:39 days

2009:
365
25:20

= 14:48 days

2008:
365
24:78

= 14:73 days

These results indicate that Walgreens currently collects its accounts receivable in about 14
days, on average. To determine whether these account collection numbers are good or bad,
it is essential that they be related to the firm’s credit policy and to comparable numbers for
other firms in the industry. The point is, the receivables collection period value varies dramat-
ically for different firms (e.g., from 10 to over 60), and it is mainly due to the firm’s product
and its industry. An industry comparison would indicate similar rapid collection periods for
other drugstore chains, since most sales are for cash. While these collection periods appear
relatively short, they actually have increased since 2000 because a significant change has
occurred in pharmacy sales. Specifically, a growing proportion of pharmacy sales (currently
about 92 percent) are now to a third party, so they are reimbursed with a lag by a managed-
care or insurance company, which has caused the increase in receivables and the collection
period.

The receivables turnover is one of the ratios in which a firm does not want to deviate too
much from the industry norm. In an industry where the norm is 40 days, a collection period
of 80 days would indicate slow-paying customers, which increases the capital tied up in receiv-
ables and the possibility of bad debts. Therefore, the firm wants to be somewhat below
the norm (e.g., 35 days vs. 40 days). At the same time, a figure substantially below the norm
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(e.g., 20 days) might indicate overly stringent credit terms relative to the competition, which
could be detrimental to sales in the long-run.

10.4.2 Inventory Turnover
We should also examine the liquidity of inventory based on the firm’s inventory turnover (i.e.,
how many times is the inventory sold during a year) and the implied processing time. Inven-
tory turnover can be calculated relative to sales or to cost of goods sold. The preferred turn-
over ratio is relative to cost of goods sold (CGS) or cost of sales (COS), which does not include
the profit implied in sales.

10.7 Inventory Turnover=
CGS

Average Inventory

For Walgreens, the inventory turnover ratios were:

2010:
48,444

ð7,378+ 6,789Þ=2 = 6:84 times

2009:
45,722

ð6,789+ 7,249Þ=2 = 6:51 times

2008:
42,391

ð7,249+ 6,790Þ=2 = 6:04 times

Given these turnover values, we can compute the average inventory processing time as
follows:

10.8 Average Inventory Processing Period=
365

Annual Inventory Turnover

For Walgreens,

2010:
365
6:84

= 53:4 days

2009:
365
6:51

= 56:1 days

2008:
365
6:04

= 60:4 days

Although this seems like a low turnover figure, it is encouraging that the inventory processing
period has been gradually declining. Still, it is essential to examine this turnover ratio relative
to an industry norm and/or the firm’s prime competition. Notably, this ratio will also be af-
fected by the products carried by the chain—for instance, if a drugstore chain adds high-
profit margin items, such as cosmetics and liquor, these products may have a lower turnover.

As with receivables, a firm does not want an extremely low inventory turnover value and
long processing time because this implies that capital is being tied up in inventory and could
signal obsolete inventory (especially for firms in the technology sector). Alternatively, an
abnormally high inventory turnover and a short processing time could mean inadequate in-
ventory that could lead to outages, backorders, and slow delivery to customers, which would
eventually have an adverse effect on sales.

Cash Conversion Cycle A very useful measure of overall internal liquidity is the cash con-
version cycle, which combines information from the receivables turnover, the inventory
turnover, and the accounts payable turnover. Cash is tied up in assets for a certain number
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of days. Specifically, cash is committed to receivables for the collection period and in inventory
for the inventory processing period. At the same time, the firm receives an offset to this capital
commitment from its own suppliers who provide interest-free loans to the firm by carrying the
firm’s payables. Specifically, the payables’ payment period is equal to 365 divided by the
payables’ turnover ratio. In turn, the payables turnover ratio is:

10.9 Payables Turnover Ratio=
Cost of Goods Sold

Average Trade Payables

For Walgreens, the payables turnover ratios were:

2010:
48,444

ð4,585+ 4,308Þ=2 = 10:9 times

2009:
45,722

ð4,308+ 4,289Þ=2 = 10:6 times

2008:
42,391

ð4,289+ 3,733Þ=2 = 10:6 times

The payables payment period is:

10.10 Payables Payment Period=
365 days

Payable Turnover

For Walgreens, the payables payment periods were:

2010:
365
10:9

= 33:5 days

2009:
365
10:6

= 34:4 days

2008:
365
10:6

= 34:4 days

Therefore, the cash conversion cycle for Walgreens (with components rounded) equals:

Year

Receivables

Collection

Days +

Inventory

Processing Days −
Payables

Payment Period =

Cash

Conversion

Cycle

2010 13 + 53 − 34 = 32 days

2009 14 + 56 − 34 = 36 days

2008 15 + 60 − 34 = 41 days

Walgreens has experienced small declines in its receivables days and in its inventory pro-
cessing days and is constant in paying its bills. The overall result is a consistent decline in its
cash conversion cycle. Although the overall cash conversion cycle appears to be quite good
(currently about 32 days), as always we should examine the firm’s long-term trend and com-
pare it to other drugstore chains.

10.5 EVALUATING OPERATING PERFORMANCE
The operating performance ratios can be divided into two subcategories: (1) operating
efficiency ratios and (2) operating profitability ratios. Efficiency ratios examine how the
management uses its assets and capital, measured by dollars of sales generated by various asset
or capital categories. Profitability ratios analyze the profits as a percentage of sales and as a
percentage of the assets and capital employed.
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10.5.1 Operating Efficiency Ratios

Total Asset Turnover The total asset turnover ratio indicates the effectiveness of the firm’s
use of its total asset base (net assets equals gross assets minus depreciation on fixed assets). It
is computed as:

10.11 Total Asset Turnover=
Net Sales

Average Total Net Assets

Walgreens total asset turnover values were:

2010:
67,420

ð26,275+ 25,142Þ=2 = 2:62 times

2009:
63,335

ð25,142+ 22,410Þ=2 = 2:66 times

2008:
59,034

ð22,410+ 19,314Þ=2 = 2:83 times

This ratio, which has experienced a small steady decline for Walgreens, must be compared
to that of other firms within an industry because it varies substantially between industries. For
example, total asset turnover ratios range from less than 1 for large, capital-intensive industries
(steel, autos, and heavy manufacturing companies) to over 10 for some retailing or service op-
erations. It also can be affected by the use of leased facilities, which could impact the ratios for
Walgreens. Specifically, as shown in the appendix to this chapter, the capitalized leases of
stores for Walgreen Co. are about $20 billion, and adding this to the total assets on the books
would have almost doubled assets and reduced the turnover by almost half. The fact is, most
drugstore chains (including CVS) likewise lease their stores, so these ratios are comparable for
industry comparisons.

Again, we must consider a range of turnover values consistent with the industry. It is poor
management to have an exceedingly high asset turnover relative to the industry because this
might imply too few assets for the potential business (sales), or it could be due to the use of
outdated, fully depreciated assets. It is equally poor management to have an extremely low as-
set turnover because this implies that the firm is tying up capital in excess assets relative to the
needs of the firm and compared with its competitors.

Beyond the analysis of the firm’s total asset base, it is insightful to examine the utilization
of some specific assets, such as receivables, inventories, and fixed assets. This detailed analysis
is especially important if the firm has experienced a major decline in its total asset turnover
because we want to know the cause of the decline, that is, which of the component turnovers
(receivables, inventories, fixed assets) contributed to the decline. We have already examined
the very stable receivables and inventory turnover as part of our liquidity analysis; we now ex-
amine the fixed asset turnover ratio.

Net Fixed Asset Turnover The net fixed asset turnover ratio reflects the firm’s utilization of
fixed assets.4 Because of its growing importance to Walgreens, the following computations for
the recent three years will be calculated with total fixed assets, but also with only total tangible
assets.

4When analyzing asset turnover it is important to be aware of intangible assets such as goodwill or patents that can
be substantial items. In such cases, analysts will often consider only “tangible” assets or “operating” assets. In the
case of Walgreens, this was not a problem until 2006 when it began acquiring firms. As of 2010, it was still not a ma-
jor factor, but should be considered in the future.
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10.12 Fixed Asset Turnover=
Net Sales

Average Net Fixed Assets

Tangible Fixed Asset Turnover=
Net Sales

Average Net Tangible Fixed Assets
ðGoodwill not be includedÞ

Walgreens fixed asset turnover ratios were:

Average Net Fixed Assets Average Net Tangible Fixed Assets

2010:
67,420

ð14,353+ 13,093Þ=2 = 4:91 times 2010:
67,420

ð12,466+ 11,632Þ=2 = 5:60 times

2009:
63,334

ð13,093+ 11,997Þ=2 = 5:05 times 2009:
63,334

ð11,632+ 10,539Þ=2 = 5:71 times

2008:
59,034

ð11,997+ 9,803Þ=2 = 5:42 times 2008:
59,034

ð10,539+ 8,743Þ=2 = 6:12 times

These turnover ratios, which indicate a decrease for Walgreens during the last few years,
with and without goodwill, must be compared with those of industry competitors and should
consider the impact of leased assets (this is especially significant for retail firms, as will be dis-
cussed subsequently). Again, an abnormally low turnover implies capital tied up in excessive
fixed assets. An abnormally high asset turnover ratio can indicate a lack of productive capacity
to meet sales demand, or it might imply the use of an old, fully depreciated plant or equip-
ment that may be obsolete.5

Equity Turnover In addition to specific asset turnover ratios, it is useful to examine the turn-
over for capital components. An important one, equity turnover, is computed as:

10.13 Equity Turnover=
Net Sales

Average Equity

Equity includes preferred and common stock, paid-in capital, and total retained earnings.6

This ratio differs from total asset turnover in that it excludes current liabilities and long-term
debt. Therefore, when examining this series, it is very important to consider the firm’s capital
structure ratios, because the firm can increase (or decrease) its equity turnover ratio by in-
creasing (or decreasing) its proportion of debt capital.

Walgreens equity turnover ratios were:

2010:
67,420

ð14,400+ 14,376Þ=2 = 4:69 times

2009:
63,335

ð14,376+ 12,869Þ=2 = 4:65 times

2008:
59,034

ð12,869+ 11,104Þ=2 = 4:93 times

This ratio has declined slightly during the past several years. In our subsequent analysis of sus-
tainable growth, we examine the variables that affect the equity turnover ratio to understand
what variables might cause changes.

5The “DuPont System” section of this chapter contains an analysis of this total asset turnover ratio over a longer term.
6Some investors prefer to consider only owner’s equity, which would not include preferred stock.
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Following an analysis of the firm’s operating efficiency, the next step is to examine its prof-
itability in relation to its sales and capital.

10.5.2 Operating Profitability Ratios
There are two facets of profitability: (1) the rate of profit on sales (profit margin) and (2) the
percentage return on capital employed. The analysis of profitability of sales actually entails sev-
eral component profit margins that consider various expense categories. These component
margins provide important information relative to the final net profit margin. Thus, if we de-
termine that a firm has experienced a significant increase or decrease in its net profit margin,
the analysis of the component profit margins will help us to determine the specific causes of
the change. Therefore, we will briefly discuss each of the margins but will defer calculations
and comments on the trends until we discuss the common size income statement.

Gross Profit Margin Gross profit equals net sales minus the cost of goods sold. The gross
profit margin is computed as:

10.14 Gross Profit Margin=
Gross Profit
Net Sales

This ratio indicates the basic cost structure of the firm. An analysis of this ratio over time
shows the firm’s relative cost-price position. As always, we must compare these margins to
comparable industry results and to major competitors. Notably, this margin can also be im-
pacted by a change in the firm’s product mix toward higher or lower profit margin items,
which is why an analyst would ideally want to know the breakdown of sales by divisions and
also the relative profitability of each division.

Operating Profit Margin Operating profit is gross profit minus sales, general, and adminis-
trative (SG&A) expenses. It is also referred to as EBIT—earnings before interest and taxes.

10.15 Operating Profit Margin=
Operating Profit

Net Sales

The variability of the operating profit margin over time is a prime indicator of the business
risk for a firm. Again, this volatility should be compared to similar volatility measures for
competitors and the industry. A model that measures the volatility of sales and operating in-
come is discussed and presented in Appendix 10C1.

There are two additional deductions from operating profit—interest expense and net for-
eign exchange loss. After these deductions, we have income before income taxes.

As discussed earlier, some investors add back to the operating income value (EBIT) the
firm’s depreciation expense and compute a profit margin that consists of earnings before inter-
est, taxes, depreciation, and amortization (EBITDA). This alternative operating profit margin
has been used by some analysts as a proxy for pretax cash flow. As noted earlier, we do not
recommend the use of this series because it is a biased cash flow estimate.

Net Profit Margin This margin relates after-tax net income to sales. In the case of Wal-
greens, this is the same as operating income after taxes, because the firm does not have any
significant nonoperating adjustments. This margin is equal to:

10.16 Net Profit Margin=
Net Income
Net Sales

This ratio should be computed using sales and earnings from continuing operations, because
our analysis seeks to derive insights about future expectations. Therefore, we do not want to
consider earnings from discontinued operations, or the gain or loss from the sale of these op-
erations. Likewise, you do not want to include any nonrecurring income or expenses.
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Common Size Income Statement As noted earlier, these profit margin ratios are basically
included in a common size income statement, which lists all expense and income items as a
percentage of sales. This statement provides useful insights regarding the trends in cost figures
and profit margins.

Exhibit 10.5, presented earlier, contains a common size statement forWalgreens for 2006–2010.
As noted when Exhibit 10.5 was presented, the most striking characteristic of the various profit
margins for Walgreens (gross, operating, and net) is the significant stability in the gross profit over
time, but the small increase in the firm’s SG&A expense caused a small decline in the operating
profit margin for the firm and this decline carried down to the net profit margin.

Beyond the analysis of earnings on sales, the ultimate measure of management performance
is the profits earned on the assets or the capital committed to the enterprise. Several ratios
help us evaluate this important relationship.

Return on Total Invested Capital The return on total invested capital ratio (referred to as
ROIC) relates the firm’s earnings to all the invested capital involved in the enterprise (debt,
preferred stock, and common stock). Therefore, the earnings figure used is the net income
from continuing operations (before any dividends) plus the interest paid on debt. While there
might be a tendency to equate total capital with total assets, most analysts differentiate due to
the term invested capital, which does not include non–interest-bearing liabilities such as trade
accounts payable, accrued expenses, income taxes payable, and deferred income taxes. In con-
trast, short-term debt such as bank borrowings and principal payments due on long-term debt
are interest bearing and would be included as invested capital. Therefore, the ratio would be:

10.17 Return on Total Invested Capital=
Net Income+ Interest Expense
Average Total Invested Capital*

*Interest-bearing debt plus shareholders’ equity

Walgreens incurred interest expense for long- and short-term debt. The gross interest ex-
pense value used in this ratio differs from the net interest expense item in the income state-
ment, which is measured as gross interest expense minus interest income.7

Walgreen Co.’s rates of return on total invested capital (ROIC) were:

2010:
2,091+ 89

ð18,536+ 18,123Þ=2 =
2,180
18,330

= 11:9%

2009:
2,006+ 89

ð18,123+ 15,699Þ=2 =
2,095
16,911

= 12:4%

2008:
2,157+ 11

ð15,699+ 13,288Þ=2 =
2,168
14,494

= 15:0%

This ratio indicates the firm’s return on all its invested capital. It should be compared with the
ratio for other firms in the industry and the economy. For Walgreens, the results indicate a
steady decline during the last several years following the recession.

Return on Owner’s Equity The return on owner’s equity (ROE) ratio is extremely impor-
tant to the owner of the enterprise (the common stockholder) because it indicates the rate of
return that management has earned on the capital provided by stockholders after accounting
for payments to all other capital suppliers. If we consider all equity (including preferred stock),
this return would equal:

7Subsequently, in connection with the analysis of financial risk, we discuss why and how to capitalize the operating lease
payments that are reported in footnotes. When we do this, we will add this capitalized value to the balance sheet in
terms of additional leased assets and also lease obligations along with the implied interest on the leases. At that point,
we demonstrate the effect of this on the firm’s ROIC and several other financial ratios—mainly financial risk ratios.
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10.18 Return on Total Equity =
Net Income

Average Total Equity

If we are concerned only with owner’s equity (the common stockholder’s equity), the ratio
would be:8

10.19 Return on Owner's Equity =
Net Income−Preferred Dividend

Average Common Equity

Walgreens’ generated return on owner’s equity of:

2010:
2,091− 0

ð14,400+ 14,376Þ=2 = 14:53%

2009:
2; 006− 0

ð14,376+ 12,869Þ=2 = 14:73%

2008:
2,157− 0

ð12,869+ 11,104Þ=2 = 18:00%

This ratio reflects the rate of return on the stockholder’s capital. It should be consistent
with the firm’s overall business risk, but it also should reflect the stockholder’s financial
risk because of the prior claims of the firm’s bondholders. Unfortunately, these returns
declined during the recent three years, but were also lower than in prior years, as shown in
Exhibit 10.6 that includes results beginning in 1982.

The DuPont System The importance of ROE as an indicator of performance makes it desir-
able to divide the ratio into several component ratios that provide insights into the causes of a
firm’s ROE or any changes in it. This breakdown is generally referred to as the DuPont
System. First, the return on equity (ROE) ratio can be broken down into two ratios that we
have discussed—net profit margin and equity turnover.

10.20 ROE=
Net Income

Common Equity
=
Net Income
Net Sales

×
Net Sales

Common Equity

This breakdown is an identity because we have both multiplied and divided by net sales. To
maintain the identity, the common equity value used is the year-end figure rather than the av-
erage of the beginning and ending value.9 This identity reveals that ROE equals the net profit
margin times the equity turnover, which implies that a firm can improve its return on equity
by either using its equity more efficiently (increasing its equity turnover) or becoming more
profitable (increasing its net profit margin).

As noted previously, a firm’s equity turnover is affected by its capital structure. Specifically,
a firm can increase its equity turnover by employing a higher proportion of debt capital. We
can see this effect by considering the following relationship:

10.21
Net Sales

Common Equity
=

Net Sales
Total Assets

×
Total Assets

Common Equity

8In the case of Walgreens, return on total equity and return on owner’s equity is the same, since there is no preferred
stock outstanding (it is authorized but not issued).
9The effect of using the year-end equity rather than the average for the year will cause a lower ROE since the equity
is generally increasing over time. Two points regarding this difference: First, the conservative bias is generally small—
for Walgreens, the average equity result above for 2010 was 14.53% versus 14.52% using the year-end equity. Second,
the important trend results will be evident, along with the component trends that are very important.
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Similar to the prior breakdown, this is an identity because we have both multiplied and di-
vided the equity turnover ratio by total assets. This equation indicates that the equity turnover
ratio equals the firm’s total asset turnover (a measure of efficiency) times the ratio of total as-
sets to equity (a measure of financial leverage). Specifically, this financial leverage ratio indi-
cates the proportion of total assets financed with debt. All assets have to be financed by either
equity or some form of debt (either current liabilities or long-term debt). Therefore, the higher
the ratio of assets to equity, the higher the proportion of debt to equity. A total asset-equity
ratio of 2, for example, indicates that for every two dollars of assets there is a dollar of equity,
which means the firm financed one-half of its assets with equity and the other half with debt.
Likewise, a total asset-equity ratio of 3 indicates that only one-third of total assets was fi-
nanced with equity and two-thirds must have been financed with debt. Thus a firm can in-
crease its equity turnover either by increasing its total asset turnover (becoming more
efficient) or by increasing its financial leverage ratio (financing assets with a higher proportion
of debt capital). This financial leverage ratio is also referred to as the financial leverage multi-
plier because the first two ratios (profit margin times total asset turnover) equal return on total
assets (ROTA), and ROTA times the financial leverage multiplier equals ROE.

Combining these two breakdowns, we see that a firm’s ROE is composed of three ratios, as
follows:

10.22
Net Income

Common Equity
=
Net Income
Net Sales

×
Net Sales

Total Assets
×

Total Assets
Common Equity

= Profit
Margin × Total Asset

Turnover × Financial
Leverage

As an example of this important set of relationships, the data in Exhibit 10.6 indicate what has
happened to the ROE for Walgreens and the components of its ROE during the 29-year period
from 1982 to 2010. As noted, these ratio values employ year-end balance sheet figures (assets
and equity) rather than the average of beginning and ending data, so they will differ from our
individual ratio computations.

The DuPont results in Exhibit 10.6 indicate several significant trends:

1. The total asset turnover ratio was relatively stable through the 1990s with a total range of
3.02 to 3.31, followed by a strong decline in the ratio to a value of 2.57 in 2010.

2. The profit margin series experienced a consistent increase from 2.75 in 1982 to its peak
value of 3.80 in 2007, followed by a decline to 3.10 in 2010 reflecting the significant reces-
sion in 2008–2009.

3. The product of the total asset turnover and the net profit margin is equal to return on total
assets (ROTA), which experienced an overall increase from 9.10 percent in 1982 to a peak of
10.94 percent in 2000, followed by a decline to only 7.96 percent in 2010. The major cause of
the long-term decline was the decline in total asset turnover, while the recent decline from
2000 was caused by declines in both the asset turnover and the profit margin.

4. The financial leverage multiplier (total assets/equity) experienced an overall decline from
2.06 in 1982 to 1.82 in 2010. Notably, most of this debt was previously trade credit, which is
non-interest-bearing. Prior to 2008, the firm had almost no interest-bearing debt, except for
the long-term leases on drugstores that are not on the formal balance sheet but are discussed
and analyzed in the subsequent financial risk section. The firm sold long-term debt of $1.3
billion in 2008 and added further debt for a total of $2.4 billion in 2010.

5. Finally, as a result of the decline in ROTA and along with a decline in financial leverage,
the firm’s ROE has experienced an overall decline from 18.75 percent in 1982 to 14.52
percent in 2010.
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An Extended DuPont System Beyond the original DuPont System, some analysts have sug-
gested using an extended DuPont System,10 which provides additional insights into the effect
of financial leverage on the firm and also pinpoints the effect of income taxes on the firm’s
ROE. Because both financial leverage and tax rates have changed dramatically over the past
decade, these additional insights are important. The concept and use of the model is the
same as the basic DuPont System except for a further breakdown of components.

In the prior presentation, we started with the ROE and divided it into components. In con-
trast, we now begin with the operating profit margin (EBIT divided by sales) and introduce

Exhibit 10.6 Components of Return on Total Equity for Walgreen Co.1

Year
Sales/Total
Assets (x)

Net Profit
Margin (%)

Return on Total
Assets (%)2

Total Assets/
Equity (x)

Return on
Equity (%)3

1982 3.31 2.75 9.10 2.06 18.75

1983 3.29 2.96 9.74 2.04 19.87

1984 3.26 3.11 10.14 2.03 20.58

1985 3.29 2.98 9.80 2.00 19.61

1986 3.06 2.82 8.63 2.16 18.64

1987 3.14 2.42 7.60 2.19 16.64

1988 3.23 2.64 8.53 2.12 18.08

1989 3.20 2.87 9.18 2.04 18.74

1990 3.16 2.89 9.13 2.02 18.45

1991 3.21 2.90 9.31 1.94 18.06

1992 3.15 2.95 9.29 1.92 17.84

1993 3.27 2.67 8.73 1.84 16.06

1994 3.17 3.05 9.67 1.85 17.89

1995 3.20 3.09 9.89 1.81 17.90

1996 3.24 3.16 10.24 1.78 18.22

1997 3.18 3.26 10.37 1.77 18.35

1998 3.12 3.34 10.42 1.72 17.92

1999 3.02 3.50 10.57 1.70 17.97

2000 2.99 3.66 10.94 1.68 18.38

2001 2.79 3.60 10.04 1.70 17.07

2002 2.90 3.55 10.30 1.59 16.37

2003 2.79 3.58 9.99 1.64 16.38

2004 2.81 3.60 10.12 1.64 16.59

2005 2.89 3.70 10.69 1.64 17.54

2006 2.77 3.69 10.22 1.69 17.27

2007 2.78 3.80 10.56 1.74 18.38

2008 2.63 3.65 9.63 1.74 16.76

2009 2.52 3.17 7.98 1.75 13.95

2010 2.57 3.10 7.96 1.82 14.52

1Ratios use ending balances rather than averages.
2Column (3) is equal to column (1) times column (2).
3Column (5) is equal to column (3) times column (4).

Note: When you multiply the three component ratios, this product may not be equal to the ROE

based on year-end statements due to the rounding of the three ratios.

10The original DuPont System was the three-component breakdown discussed in the prior section. Because this ex-
tended analysis also involves the components of ROE, some still refer to it as the DuPont System. In our presentation,
we refer to it as the extended DuPont System to differentiate it from the original three-component analysis.
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additional ratios to derive an ROE value. Combining the operating profit margin and the total
asset turnover ratio yields the following:

EBIT
Net Sales

×
Net Sales

Total Assets
=

EBIT
Total Assets

This ratio is the operating profit return on total assets. To consider the negative effects of fi-
nancial leverage, we examine the effect of interest expense as a percentage of total assets:

EBIT
Total Assets

−
Interest Expense
Total Assets

=
Net Before Tax ðNBTÞ

Total Assets

To consider the positive effect of financial leverage we include the financial leverage multi-
plier as follows:

Net Before Tax ðNBTÞ
Total Assets

×
Total Assets

Common Equity
=
Net Before Tax ðNBTÞ

Common Equity

This indicates the pretax return on equity. Finally, to arrive at ROE, we must consider the tax-
rate effect. We do this by multiplying the pre-tax ROE by a tax-retention rate as follows:

Net Before Tax
Common Equity

× 100%−
Income Taxes
Net Before Tax

� �
=

Net Income
Common Equity

In summary, we have the following five components:

1.
EBIT
Sales

=Operating Profit Margin

2.
Sales

Total Assets
=Total Asset Turnover

3.
Interest Expense
Total Assets

= Interest Expense Rate

4.
Total Assets

Common Equity
= Financial Leverage Multiplier

5. 100%−
Income Taxes
Net Before Tax

� �
=Tax Retention Rate

To demonstrate the use of this extended DuPont system, Exhibit 10.7 contains the calculations,
using the five components for the years 1982 through 2010. The first column indicates that the
firm’s operating profit margin peaked in 1985, declined to a low point in 1990, increased to a new
peak of 5.86 percent in 2007, but ended in 2010 at 5.13. We know from the prior discussion that
the firm’s total asset turnover (Column 2) experienced an overall decline to 2.57 in 2010. These two
ratios combined for an operating profit return on assets that declined to its low point in 2009,
followed by a small recovery in 2010. As discussed, because of relatively little interest-bearing debt
(except off-balance-sheet-leases), Column 4 shows a small negative impact on leverage.

Column 5 reflects the firm’s operating performance before the positive impact of financing
(the leverage multiplier) and the impact of taxes. These results for Walgreens have historically
been very similar to Column 3 (which experienced a decline) due to low debt. Column 6 re-
flects the overall decline in non-lease financial leverage. As a result of the lower pre-tax ROA
and the reduced leverage multiplier, the before-tax ROE in Column 7 declined since 1984 to
its lowest value in 2009. Column 8 shows the positive effect of lower tax rates, which caused
a higher tax-retention rate that increased from the mid-50 percent range to the recent 62–63
percent rate.
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In summary, this breakdown helps you to understand what happened to a firm’s ROE and why
it happened. The intent is to determine what happened to the firm’s internal operating results,
what has been the negative and positive effect of its financial leverage policy, and what was the
effect of external government tax policy. Although the two breakdowns should provide the same
ending value, they typically differ by small amounts because of the rounding of components.

10.6 RISK ANALYSIS
Risk analysis examines the uncertainty of income flows for the total firm and for the individ-
ual sources of capital (that is, debt, preferred stock, and common stock). The typical approach
examines the major factors that cause a firm’s income flows to vary. More volatile income
flows mean greater risk (uncertainty) facing the investor.

Exhibit 10.7 Extended DuPont System Analysis for Walgreen Co.

1 2 3 4 5 6 7 8 9

Year
EBIT/Sales

(%)
Sales/Total
Assets (x)

EBIT/Total
Assets (%)

Interest
Expense/
Total

Assets (%)

Net before
Tax/Total
Assets (%)

Total
Assets/
Common
Equity (x)

Net before
Tax/

Common
Equity (%)

Tax Retention
Rate

Return on
Equity (%)

1982 4.32 3.31 14.30 −0.85 15.15 2.06 31.21 0.60 18.72

1983 5.16 3.29 16.98 0.25 16.73 2.04 34.12 0.56 19.11

1984 5.57 3.26 18.16 −0.24 18.40 2.03 37.35 0.55 20.54

1985 5.63 3.29 18.52 0.43 18.09 2.00 36.19 0.54 19.54

1986 5.37 3.06 16.43 0.74 15.69 2.16 33.90 0.55 18.64

1987 4.92 3.14 15.45 1.22 14.23 2.19 31.16 0.53 16.52

1988 4.59 3.23 14.83 1.01 13.82 2.12 29.29 0.62 18.16

1989 4.71 3.20 15.07 0.57 14.50 2.04 29.58 0.63 18.64

1990 4.70 3.16 14.85 0.17 14.68 2.02 29.66 0.62 18.39

1991 4.77 3.21 15.31 0.44 14.87 1.94 28.85 0.63 18.18

1992 4.80 3.15 15.12 0.23 14.89 1.92 28.59 0.62 17.73

1993 4.90 3.31 16.22 0.26 15.96 1.82 29.05 0.61 17.72

1994 4.93 3.21 15.83 −0.10 15.93 1.83 29.14 0.62 18.07

1995 5.00 3.20 16.00 0.04 15.96 1.81 28.89 0.61 17.62

1996 5.13 3.24 16.62 0.06 16.56 1.78 29.48 0.61 17.98

1997 5.30 3.18 16.85 0.05 16.80 1.77 29.74 0.61 18.14

1998 5.46 3.12 17.04 0.02 17.02 1.72 29.27 0.61 17.85

1999 5.69 3.02 17.18 0.00 17.18 1.70 29.21 0.61 17.82

2000 5.77 2.99 17.25 0.00 17.25 1.68 28.98 0.61 17.68

2001 5.68 2.79 15.85 0.00 15.85 1.70 26.94 0.62 16.70

2002 5.66 2.90 16.41 0.00 16.41 1.62 26.59 0.62 16.49

2003 5.69 2.79 15.88 0.00 15.88 1.62 25.72 0.62 15.94

2004 5.67 2.81 15.93 0.00 15.93 1.62 25.81 0.62 16.00

2005 5.74 2.89 16.59 0.00 16.59 1.64 27.21 0.64 17.41

2006 5.70 2.77 15.79 0.00 15.79 1.69 26.68 0.64 17.08

2007 5.86 2.78 16.29 0.00 16.29 1.74 28.35 0.64 18.14

2008 5.83 2.63 15.35 −0.05 15.40 1.74 26.65 0.63 16.76

2009 5.13 2.52 12.91 −0.33 13.24 1.75 22.01 0.63 13.95

2010 5.13 2.57 13.16 −0.32 13.48 1.82 23.42 0.62 14.52

1. Column (3) is equal to column (1) times column (2).

2. Column (5) is equal to column (3) minus column (4).

3. Column (7) is equal to column (5) times column (6).

4. Column (9) is equal to column (7) times column (8).
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The total risk of the firm has two internal components: business risk and financial risk. We
first discuss the concept of business risk: how to measure it, what causes it, and how to mea-
sure its individual causes. Then we consider financial risk and the several ratios by which we
measure it. Following this analysis of a firm’s internal risk factors, we discuss an important
external risk factor, external liquidity risk—that is, the ability to buy or sell the firm’s stock
in the secondary equity market.

10.6.1 Business Risk
Recall that business risk11 is the uncertainty of operating income caused by the firm’s indus-
try. In turn, this uncertainty is due to the firm’s variability of operating earnings caused by its
products, customers, and the way it produces its products. Specifically, a firm’s business risk is
measured by the volatility of the firm’s operating income over time. In turn, this volatility of
operating earnings is due to two factors: (1) the volatility of the firm’s sales over time, and (2)
how the firm produces its products in terms of its mix of fixed and variable costs—that is, its
operating leverage. Specifically, a firm’s operating earnings vary over time because its sales and
production costs vary. As an example, the earnings for a steel firm will probably vary more
than those of a grocery chain because (1) over the business cycle, steel sales are more volatile
than grocery sales; and (2) the steel firm’s large fixed production costs (high operating lever-
age) make its operating earnings vary more than its sales.

Business risk is generally measured by the variability of the firm’s operating income over
time, which is measured by the standard deviation of the historical operating earnings series.
You will recall from Chapter 1 that the standard deviation is influenced by the size of the
numbers, so investors standardize this measure of volatility by dividing it by the mean value
for the series (i.e., the average operating earnings). The resulting ratio of the standard devia-
tion of operating earnings divided by the average operating earnings is the coefficient of varia-
tion (CV) of operating earnings:

Business Risk = f  ðCoefficient of Variation of Operating EarningsÞ

=
Standard Deviation of Operating Earnings ðOEÞ

Mean Operating Earnings

=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiXn
i = 1

ðOEi − ��OEÞ2=n
s

Xn
i = 1

OEi=n

The CV of operating earnings allows comparisons between standardized measures of busi-
ness risk for firms of different sizes. To compute the CV of operating earnings, you need a
minimum of 5 years up to about 10 years. Less than 5 years is not very meaningful, and data
more than 10 years old are typically out of date. Besides measuring overall business risk, it is
very insightful to examine the two factors that contribute to the variability of operating earn-
ings: sales variability and operating leverage.

Sales Variability Sales variability is the prime determinant of operating earnings variability.
In turn, the variability of sales is mainly caused by a firm’s industry and is largely outside the
control of management. For example, sales for a firm in a cyclical industry, such as automo-
biles or steel, will be quite volatile over the business cycle compared to sales of a firm in a
noncyclical industry, such as retail food or hospital supplies. Like operating earnings, the

11For further discussion of this topic, see Brigham and Gapenski (2006), Chapters 6 and 10.
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variability of a firm’s sales is typically measured by the CV of sales during the most recent 5 to
10 years. The CV of sales equals the standard deviation of sales divided by the mean sales for
the period.

Sales Volatility =  f  ðCoefficient of Variation of SalesÞ

=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiXn
i = 1

ðSi − �S Þ2=n
s

Xn
i = 1

Si=n

Adjusting Volatility Measures for Growth Besides normalizing the standard deviation of
EBIT and sales for size by computing the CV, it is also important to recognize that the stan-
dard deviation is measured relative to the mean value for the series—that is, it computes de-
viations from “expected value.” The problem arises for firms that experience significant growth
that will create very large deviations from the mean for the series even if it is constant growth.
The way to avoid this bias due to growth is to measure deviations from the growth path of the
series. For details, see Section C of this chapter’s appendix, which demonstrates this adjust-
ment using 10 years of sales and operating earnings for Walgreens.

Operating Leverage The variability of a firm’s operating earnings also depends on its mix-
ture of production costs. Total production costs of a firm with no fixed production costs would
vary directly with sales, and operating profits would be a constant proportion of sales. In such
an example, the firm’s operating profit margin would be constant and its operating profits
would have the same relative volatility as its sales. Realistically, firms always have some fixed
production costs such as buildings, machinery, or relatively permanent personnel. Fixed pro-
duction costs cause operating profits to vary more than sales over the business cycle. Specifi-
cally, during recessions, operating profits will decline by a larger percentage than sales, while
during an economic expansion, operating profits will increase by a larger percentage than sales.

The employment of fixed production costs is referred to as operating leverage. Clearly,
greater operating leverage (caused by a higher proportion of fixed production costs) makes
the operating earnings series more volatile relative to the sales series (see Lee, Finnerty, and
Norton, 2006). This basic relationship between operating profit and sales leads us to measure
operating leverage as the average of the annual percentage change in operating earnings rela-
tive to the percentage change in sales during a specified period as follows:

Operating Leverage=

Xn
i = 1

���%ΔOE
%ΔS

���
n

We compute the absolute value of the percentage changes because the two series can move in
opposite directions. The direction of the change is not important, but the relative size of the
change is relevant. By implication, the more volatile the operating earnings as compared to
the volatility of sales, the greater the firm’s operating leverage. Again, Section C of this chap-
ter’s appendix contains an example of this computation for Walgreens.

10.6.2 Financial Risk
Financial risk, you will recall, is the additional uncertainty of returns to equity holders due to
a firm’s use of fixed financial obligation securities. This financial uncertainty is in addition to
the firm’s business risk. When a firm sells bonds to raise capital, the interest payments on this
capital precede the computation of common stock earnings, and these interest payments are
fixed contractual obligations. As with operating leverage, during an economic expansion, the
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net earnings available for common stock after the fixed interest payments will experience a
larger percentage increase than operating earnings. In contrast, during a business decline, the
earnings available to stockholders will decline by a larger percentage than operating earnings
because of these fixed financial costs (i.e., interest payments). Notably, as a firm increases its
relative debt financing with fixed contractual obligations, it increases its financial risk and the
possibility of default and bankruptcy.

Relationship between Business Risk and Financial Risk A very important point to re-
member is that the acceptable level of financial risk for a firm depends on its business risk. If the
firm has low business risk (i.e., stable operating earnings), investors are willing to accept
higher financial risk. For example, retail food companies typically have stable operating earn-
ings over time, which implies low business risk, and means that investors and bond-rating
firms will allow the firms to have higher financial risk. In contrast, if a firm is in an industry
that is subject to high business risk (i.e., it experiences high sales volatility and it has high op-
erating leverage), such as steel, auto, and airline companies, an investor would not want these
firms to also have high financial risk. The two risks would compound, and the probability of
bankruptcy could be substantial.12

In our analysis, we employ three sets of financial ratios to measure financial risk, and all
three sets should be considered. First, balance sheet ratios indicate the proportion of capital
derived from debt securities to equity capital. Second, there are ratios that compare the earn-
ings or cash flows available relative to the required fixed financial charges. The third set of ra-
tios considers the cash flows available and relate these cash flows to the book value of the
outstanding debt. Before we discuss and demonstrate these financial risk ratios, it is necessary
to consider the topic of operating lease obligations.

Consideration of Lease Obligations Many firms lease facilities (buildings) and equipment
rather than borrow the funds and purchase the assets. For these firms, it is basically a lease or
borrow decision since the lease contract is like a bond obligation. The accounting for the lease
obligation depends on the type of lease. If it is a capital lease, the value of the asset and the
lease obligation is included on the balance sheet as an asset and liability. If it is an operating
lease, it is included in the footnotes but is not specifically included on the balance sheet.13 Be-
cause operating leases are a form of financing used extensively by retailers (such as Walgreens,
Sears, and McDonald’s) and airlines that tend to lease their aircraft, it is necessary to recognize
this obligation. The appropriate treatment is to capitalize estimated future lease payments and
include this capitalized lease value on the balance sheet as both an asset and a long-term liabil-
ity. In the following subsection, we discuss how to do this, and demonstrate the significant im-
pact this adjustment can have on several important financial risk ratios.

Capitalizing Operating Leases Capitalizing leases basically involves an estimate of the
present value of a firm’s future required lease payments. Therefore, an analyst must estimate:
(1) an appropriate discount rate (typically the firm’s long-term debt rate), and (2) the firm’s
future lease payment obligations as specified in a footnote.

An estimate of the discounted value of the future lease payments can be either (1) a multi-
ple of the forthcoming minimum lease payments, or (2) a detailed computation of the dis-
counted value of the future lease payments provided in the annual report as the firm’s cost of
long-term debt. The traditional multiple technique multiplies the minimum lease payment in

12Support for this specific relationship is found in a set of tables (see Standard & Poor’s, 2002, p. 57) that suggest spe-
cific required financial risk ratios necessary for a firm to be considered for a specific bond rating. The required ratios
differ on the basis of the perceived business risk of the firm.
13A discussion of the technical factors that will cause a lease to be capital versus operating is beyond the scope of this
book, but it is covered in most intermediate accounting texts.
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year t + 1 by 8. In the case of Walgreens, the future minimum lease payments in the annual
report for the year 2010 are as follows:

Years Relating to Year-End 1 2 3 4 5 Later

Minimum Payments ($ millions) 2,301 2,329 2,296 2,248 2,188 25,428

Given these data, the estimate using the multiple technique would produce an estimate of
8 × $2,301 million = $18.41 billion. To derive an estimate using the discounted value tech-
nique, we need to estimate the firm’s cost of long-term debt and consider how to handle the
lump-sum later payments. Our debt rate estimate is 7.00 percent, which is consistent with the
prevailing interest rate on 20-year, A-rated corporate bonds, which is consistent with Wal’-
greens bond rating (as of August 31, 2010, the long-term debt rating was A2 by Moody’s and
A by Standard & Poor’s). For the later lump-sum payment, we need to derive a reasonable es-
timate regarding how many years to assume for this payout. A liberal assumption is that the
lump-sum payment is spread evenly over 15 years, based on the standard building lease for
Walgreens of 20 years ($25,428/15 = $1,695 million per year). An alternative estimate of the
spread period is derived by dividing the lump-sum payment in the later period by the t + 5
payment, which implies a time estimate ($25,428/2,188 = 11.62). If we round this up to 12
years, we have an annual payment of $25,428/12 = $2,119 million per year for 12 years.

If we discount at 7.00 percent all the annual flows and the later flows over 15 years, we de-
rive an estimate of the lease debt of $20.34 billion. A similar computation using the 12-year
spread indicates an estimate of lease debt of $21.33 billion. Therefore, we have the following
three estimates:14

8 times the t + 1 lease payment $18.41 billion

Discounting the lease payments assuming a 15-year spread $20.34 billion

Discounting the lease payments assuming a 12-year spread $21.33 billion

We will use the $20.34 billion discounted lease payment estimate since this estimate is midway
between the liberal multiple method and the conservative discounting method that assumes a
12-year spread. If we add this amount (or that estimated by the other methods) to both fixed
assets and long-term debt, we will have a better measure of the assets utilized by the firm and
the complete funding of the assets (recognition of substantially more debt).

Implied Interest for Leased Assets When computing the return on total capital (ROTC) that
considers these leased assets, we must also add the implied interest expense for the leases. The
interest expense component of a lease is typically estimated by bond-rating agencies and many
other analysts as equal to one-third of the lease payment in year t + 1 (in our example, $2,308
million/3 = $769 million).

An alternative to this rule of thumb would be to derive a specific estimate based on an esti-
mate of the firm’s cost of debt capital (7.00 percent) and the estimate of the present value (PV)
of the lease obligation, as follows:

Estimating Technique

PV of Lease

Obligation ($ Bil l ion)

Interest Expense

at 7.00 Percent ($ Mill ion)

8 times estimate of t + 1 payment 18.41 1,289

PV with 15-year spread 20.34 1,424

PV with 12-year spread 21.33 1,493

14Notably, the “8 times” estimate almost always provides the lowest estimate of debt value, which means that this rule of
thumb will tend to underestimate the financial leverage for these firms and the resulting implied interest expense. As noted,
we have opted to use the discounted value of future lease payments, assuming a 15-year spread of the later payments be-
cause the standard lease contract for Walgreens is for 20 years. The computations are demonstrated in Section A of this
chapter’s appendix.
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Notably, all of these estimates of the implied interest expense are substantially higher than
the one-third rule-of-thumb estimate of $769 million. Again, the rule of thumb underestimates
the financial leverage related to these lease obligations.

To calculate the ROTC for 2009 and 2010, we need to compute the value of the lease ob-
ligations and the implied interest expense for the three years (2008, 2009, and 2010) as follows:

Year

Estimate of PV of Lease

Obligationa ($ Bil l ion)

Estimate of Interest

Component of Leaseb ($ Mill ion)

2010 20.34 1,424

2009 19.11 1,338

2008 19.19 1,273

aSee calculations in Section B of this chapter’s appendix.
bEqual to 0.07 of the PV of lease obligation.

Adding these values to the prior ratios results in the following lease-adjusted return on total
invested capital (ROIC) values:

2010:
2,091+ 85+ 1,424
ð42,786+ 37,483Þ=2 = 8:97%

2009:
2,006+ 83+ 1,338
ð37,483+ 33,956Þ=2 = 9:59%

2008:
2,157+ 11+ 1,273
ð33,956+ 28,449Þ=2 = 11:03%

As shown, the ROICs that include the lease assets and lease debt are lower (about 10 percent
versus about 13 percent), but they are still quite reasonable.

Implied Depreciation of Leased Assets Another factor is the implied depreciation expense
that would be taken if these were not leased assets. One way to calculate this value is to simply
use the typical term of the lease or weighted-average term. In the case of Walgreens, this is
reasonably clear since almost all leases are 20-year leases on buildings. A second alternative is
to recognize that the lease payment is a combination of the financing cost and the depreciation
of the fixed asset. Given this assumption implies that the depreciation would be the total lease
payment minus the estimated interest component estimated earlier. The estimate for 2010
would equal the lease payment ($2,301) minus the interest estimate of $1,424 equals a depreci-
ation estimate of $877.

Year

Estimate of PV of

Lease Obligation

($ Bil l ion)

Estimate of Implied

Depreciation Expense

of Lease* ($ Mil l ion)

Estimate of Implied

Depreciation Based on

Total Lease less

Est. Interest**

2010 20.34 1,017 877

2009 19.11 956 686

2008 18.19 910 570

*Assumes straight-line depreciation of a 20-year life.

**Estimated Depreciation = Total Lease Payment − Estimated Interest.

These implied depreciation charges should be included in ratios that include depreciation
expenses.

Proportion of Debt (Balance Sheet) Ratios The proportion of debt ratios indicate what
proportion of the firm’s capital is derived from debt compared to other sources of capital,
such as preferred stock, common stock, and retained earnings. A higher proportion of debt

298 Part 3: Valuation Principles and Practices



capital compared to equity capital makes earnings more volatile (i.e., more financial leverage)
and increases the probability that a firm could default on the debt. Therefore, higher propor-
tion of debt ratios indicates greater financial risk. The following are the major proportion of
debt ratios used to measure financial risk.

Debt-Equity Ratio The debt-equity ratio is:

10.23 Debt-Equity Ratio=
Total Long-Term Debt

Total Equity

The debt figure includes all long-term fixed obligations, including subordinated convertible
bonds. The equity typically is the book value of equity and includes preferred stock, common
stock, and retained earnings. Some analysts prefer to exclude preferred stock and consider only
common equity. Total equity is preferable if some of the firms being analyzed have preferred
stock.

Notably, debt ratios can be computed with and without deferred taxes. Most balance sheets
include an accumulated deferred tax figure. There is some controversy regarding whether these
deferred taxes should be treated as a liability or as part of permanent capital. Some argue that
if the deferred tax has accumulated because of the difference in accelerated and straight-line
depreciation, this liability may never be paid. That is, as long as the firm continues to grow
and add new assets, this total deferred tax account continues to grow. Alternatively, if the de-
ferred tax account is caused by differences in the recognition of income on long-term con-
tracts, there will be a reversal, and this liability must eventually be paid. As suggested by
White, Sondhi, and Fried (2003), to resolve this question the analyst must determine the rea-
son for the deferred tax account and examine its long-term trend. Walgreen Co.’s deferred tax
account is because of a depreciation difference, and it has typically grown over time.

A second consideration when computing debt ratios is the existence of operating leases. As
noted, given a firm like Walgreens with extensive leased facilities, it is necessary to include an
estimate of the present value of the lease payments as long-term debt.

To show the effect of these two significant items on the financial risk of Walgreens, we de-
fine the ratios to include both of these factors, but they will be broken out to identify the effect
of each of the components of total debt. Thus, the debt-equity ratio is:

10.24 Debt-Equity Ratio =
Total Long-Term Debt

Total Equity

=
Noncurrent Liabilities+Deferred Taxes+ PV of Lease Obligations

Total Equity

For Walgreens, the debt-equity ratios were:

2010:
4,124+ 318+ 20,340

14,400
=
24,782
14,400

= 172:1%

2009:
3,732+ 265+ 19,110

14,376
=
23,108
14,376

= 160:7%

2008:
2,747+ 150+ 18,190

12,869
=
21,087
12,869

= 164:0%

These ratios demonstrate the significant impact of including the present value of the lease pay-
ments as part of long-term debt—for example, the debt-equity percent for 2010 went from
about 31 percent without lease obligations to over 172 percent when capitalized leases were
included.
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Long-Term Debt-Total Capital Ratio The long-term debt-total capital ratio indicates the
proportion of long-term capital derived from long-term debt capital. It is computed as:

10.25
Long-Term Debt
Total Capital Ratio

=
Total Long-Term Debt
Total Long-Term Capital

The total long-term debt values are the same as above. The total long-term capital would in-
clude all long-term debt, any preferred stock, and total equity. The long-term debt-total capital
ratios for Walgreens were:

A. Include deferred taxes and lease obligations as long-term debt.
B. Do not include deferred taxes but do include leased obligations.

A B

2010:
24,782

24,782+ 14,400
= 62:5% 62:4%

2009:
23,108

23,108+ 14,376
= 61:6% 60:9%

2008:
21,087

21,087+ 12,869
= 62:1% 61:2%

Again, the A ratios, which include both deferred taxes and the present value of lease obliga-
tions, show that a significant percent of long-term capital involves debt obligations (about 62
percent). This result differs substantially from a ratio without deferred taxes and the lease ob-
ligations. The B ratios that do not include deferred taxes are virtually identical to the A ratios,
which implies it is the inclusion of lease obligations that is important. But the deletion or in-
clusion of deferred taxes is not important—at least, not for Walgreens.

Earnings and Cash Flow Coverage Ratios In addition to ratios that indicate the propor-
tion of debt on the balance sheet, investors are very conscious of ratios that relate the flow of
earnings or cash flows available to meet the required interest and lease payments. A higher ra-
tio of available earnings or cash flow relative to fixed financial charges indicates lower financial
risk.

Interest Coverage Ratio The standard interest coverage ratio is computed as:

10.26 Interest Coverage =
Income before Interest and Taxes ðEBITÞ

Debt Interest Charges

=
Net Income+ Income Taxes+Gross Interest Expense

Gross Interest Expense

This ratio indicates how many times the fixed interest charges are earned, based on the earn-
ings available to pay these expenses.15 Alternatively, 1 minus the reciprocal of the interest cov-
erage ratio indicates how far earnings could decline before it would be impossible to pay the
interest charges from current earnings. For example, a coverage ratio of 5 means that earnings
could decline by 80 percent (1 minus 1=5), and the firm could still pay its fixed financial

15The interest expense for Walgreens other than for leased assets is clearly insignificant (about $200,000), so it is not
included in the computations although it is in the formulas to be considered for other firms. It is important to use
“gross” interest expense rather than “net” interest expense that equals gross interest expense minus interest income,
which is often reported in income statements. The interest income is a component of other income and is included
in the net income value.
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charges. Again, for firms like Walgreens that have heavy lease obligations, it is necessary to
consider the impact of the lease obligations on this ratio because if we only consider Walgreen
Co.’s public interest-bearing debt, the interest cost is very small on a relative basis and the cov-
erage ratio exceeds 2,000 times. In contrast, if we recognize the lease obligations as debt and
include the implied interest on the capitalized leases as computed earlier, the coverage ratio
would be restated as follows:

10.27

Fixed Financial
Cost Coverage =

Net Income+ Income Taxes+ Interest Expense+ Implied Lease Interest
Gross Interest Expense+ Implied Lease Interest

Hence, the fixed financial cost coverage ratios for Walgreens were:

2010:
2,091+ 1,282+ 85+ 1,424

85+ 1,424
= 3:24 times

2009:
2,006+ 1,158+ 83+ 1,338

83+ 1,338
= 3:23 times

2008:
2,157+ 1,273+ 11+ 1,273

11+ 1,273
= 3:67 times

These fixed financial cost coverage ratios show a substantially different picture than the cover-
age ratios that do not consider the impact of the lease obligations. These coverage ratios are
clearly not large, but they are not unreasonable for a firm with very low business risk.

The trend of Walgreen Co.’s coverage ratios has been consistent with the overall trend in
the proportion of debt ratios. The point is, the proportion of debt ratios and the earnings
flow ratios are not always consistent because the proportion of debt ratios are not sensitive to
changes in the interest rates on the debt or to changes in earnings. For example, if interest
rates increase or if the firm replaces old debt with new debt that has a higher interest rate,
no change would occur in the proportion of debt ratios, but the interest coverage ratio would
decline. Also, the interest coverage ratio is sensitive to an increase or decrease in earnings,
which is not true for proportion of debt ratios. Therefore, as noted, the results using balance
sheet ratios and coverage ratios can differ. If there is a difference between the two sets of ra-
tios, we have a strong preference for the earnings or cash flow coverage ratios that reflect the
ability of the firm to meet its financial obligations.

Alternatives to these earnings coverage ratios are several ratios that relate the cash flow
available from operations to either interest expense or total fixed charges.

Cash Flow Coverage Ratio The motivation for this ratio is that a firm’s earnings and cash
flow typically will differ substantially (these differences have been noted and will be considered
in a subsequent section). The cash flow value used is the cash flow from operating activities
contained in the cash flow statement. As such, it includes depreciation expense, deferred taxes,
and the impact of all working capital changes. Again, it is appropriate to specify the ratio in
terms of total fixed financial costs including leases, as follows:

10.28

Cash Flow Coverage of
Fixed Financial Cost

=
Net Cash Flow from Operating Activities+ Interest Expense+ Implied Lease Interest

Interest Expense+ Implied Lease Interest

We use the values given in the cash flow statement, since we are specifically interested in
the cash flow effect.
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The cash flow coverage ratios for Walgreens were:

2010:
3,744+ 85+ 1,424

85+ 1,424
= 3:48 times

2009:
4,111+ 83+ 1,328

83+ 1,328
= 3:89 times

2008:
3,039+ 11+ 1,273

11+ 1,273
= 3:37 times

While these coverage ratios are not alarming for a firm with very low business risk, it is note-
worthy that they were up and down over the past three years.

Cash Flow-Outstanding Debt Ratios

Cash Flow-Long-Term Debt Ratio Several studies have used a ratio that relates cash flow to a
firm’s outstanding debt. The cash flow-outstanding debt ratios are unique because they relate
the flow of earnings plus noncash expenses to the stock of outstanding debt. These ratios have
been significant variables in numerous studies concerned with predicting bankruptcies and
bond ratings. (These studies are listed in the reference section.) Again, the cash flow figure
we use is the cash flow from operating activities. Obviously, the higher the percent of cash
flow to long-term debt, the stronger the company—that is, the lower its financial risk. This
ratio would be computed as:

10.29
Cash Flow

Long-TermDebt
=

Cash Flow fromOperating Activities
Book Value of Long-TermDebt+Present Value of Lease Obligations

For Walgreens, the ratios were as follows, assuming that deferred taxes are not included, since
they are not interest-bearing. Thus, the long-term debt is noncurrent liabilities and the lease
obligations:

2010:
3,744

4,124+ 20,340
= 15:3%

2009:
4,111

3,732+ 19,110
= 18:0%

2008:
3,039

2,747+ 18,190
= 14:5%

Given that an acceptable ratio is in the 15–20 percent range, the Walgreen results are rea-
sonable because of the firm’s low business risk. Strong results would be above 30 or 40, per-
cent and outstanding firms would be above 60 percent.

Cash Flow-Total Debt Ratio Investors also should consider the relationship of cash flow to
total debt to check that a firm has not had a significant increase in its short-term borrowing.

10.30
Cash Flow
Total Debt

=
Cash Flow from Operating Activities

Total Long-Term Debt+ Interest-Bearing Current Liabilities

For Walgreens, these ratios are the same as with long-term debt because the firm does not
have any interest-bearing short-term debt. When firms do have short-term debt, the percents
for this ratio will be lower; how much lower will indicate the amount of short-term borrowing
by the firm. As before, it is important to compare these flow ratios with similar ratios for other
companies in the industry and with the overall economy to gauge the firm’s relative perfor-
mance over a period of 5 to 10 years.
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Alternative Measures of Cash Flow16 As noted, many past studies that included a cash
flow variable used the traditional measure of cash flow. The requirement that companies
must prepare and report the statement of cash flows to stockholders has raised interest in
other exact measures of cash flow. The first alternative measure is the cash flows from opera-
tions, which is taken directly from the statement of cash flows and is the one we have used. A
second alternative measure is free cash flow, which is a modification of the cash flows from
operations—that is, capital expenditures (minus the cash flow from the sale of assets) are also
deducted. Finally, some analysts also subtract dividends. The following table summarizes the
values for Walgreens derived earlier in the section entitled “Measures of Cash Flow.”

Given these alternative cash flow specifications, some analysts will use the free cash flow
variable in this cash flow–long-term debt ratio because, as noted previously, one can think of
the free cash flow as funds after all operating requirements. Therefore, these funds are avail-
able for retiring debt or paying higher dividends. This is very important to investors involved
in leveraged buyouts because they can use this ratio to determine how fast they can retire the
debt issued in the acquisition. For example, if the free cash flow to long-term debt ratio is 25
percent or above, it implies that it might be possible to use the firm’s earnings to pay off the
debt issued in about four years.

Year

Traditional

Cash Flow

Cash Flow

from Operations

Net Cap

Exp

FREE CASH FLOW

Before Div. Div. After Div.

2010 2,734 2,357 1,785 612 310 302

2009 2,224 2,440 1,315 1,125 263 862

2008 2,008 1,371 1,222 149 215 (65)

As shown, Walgreens has strong cash flow from operations even after considering significant
working capital requirements. In addition, the firm experiences positive free cash flow before
dividends after substantial net capital expenditures necessitated by the firm’s growth. Finally,
except for 2008, the firm has positive free cash flows even after considering a growing dividend
payout.

10.6.3 External Market Liquidity Risk

External Market Liquidity Defined In Chapter 1, we discussed external market liquidity as
the ability to buy or sell an asset quickly with little price change from a prior transaction as-
suming no new information. GE and Pfizer are examples of liquid common stocks because in-
vestors can sell them quickly with little price change from the prior trade. Investors might be
able to sell an illiquid stock quickly, but the price would be significantly different from the
prior price. Alternatively, the broker might be able to get a specified price, but it could take
several days to do it.

Determinants of External Market Liquidity Investors should know the liquidity charac-
teristics of the securities they currently own or may buy because liquidity can be important if
they want to change the composition of their portfolios. Although the major determinants of
market liquidity are reflected in market trading data, several internal corporate variables are
good proxies for these market variables. The most important determinant of external market
liquidity is the number of shares or the dollar value of shares traded (the dollar value adjusts
for different price levels). More trading activity indicates a greater probability that one can find
someone to take the other side of a desired transaction. A very good measure that is usually

16A list of studies in which financial ratios or cash flow variables are used to predict bankruptcies or bond ratings is
included in the reference section.
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available is trading turnover (the percentage of outstanding shares traded during a period of
time), which indicates relative trading activity. The specific measure of trading turnover is:

Trading Turnover=
Number of Shares Traded during the Year

Average Number of Shares Outstanding during the Year

The average shares outstanding is typically estimated as the mean of the shares outstanding (in
thousands) at the beginning and end of the fiscal year. For Walgreens, the trading turnover
values were:

2010:
1,027,156

ð938:605+ 988:561Þ=2 = 107%

2009:
978,244

ð988:561+ 989:176Þ=2 = 99%

2008:
931,661

ð989:176+ 991:141Þ=2 = 94%

This compares with the average turnover for the NYSE of about 110 percent. Another measure
of market liquidity is the bid-ask spread, where a smaller spread indicates greater liquidity. In
addition, certain corporate variables are correlated with these trading variables:

1. Total market value of common shares outstanding.
2. Number of security owners.

Numerous studies have shown that the main determinant of the bid-ask spread (besides price)
is the dollar value of trading, which is highly correlated with the market value of the outstand-
ing securities.17

We can estimate the market value of Walgreen Co.’s outstanding stock as the average num-
ber of shares outstanding during the year (as computed above) times the average market price
for the year (equal to the high price plus the low price divided by 2), as follows:18

2010: 963,583×
40+ 26

2
= $31:80 billion

2009: 988,868×
36+ 21

2
= $28:18 billion

2008: 990,158×
38+ 26

2
= $31:69 billion

These market values clearly would place Walgreens in the large-cap category, which usually be-
gins at about $5 billion. Walgreens stockholders number 102,000, including more than 650 insti-
tutions that own approximately 56 percent of the outstanding stock. These large values for total
market value, the number of stockholders, institutional holders, and strong trading turnover in-
dicate a highly liquid market in Walgreens stock, which implies low external liquidity risk.

10.7 ANALYSIS OF GROWTH POTENTIAL

10.7.1 Importance of Growth Analysis
The analysis of sustainable growth potential examines ratios that indicate how fast a firm
should grow. Analysis of a firm’s growth potential is important for both lenders and owners.

17Studies on this topic were discussed in Chapter 4.
18These stock prices (which are for the calendar year) are rounded to the nearest whole dollar.
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Owners know that the value of the firm depends on its future growth in earnings, cash flows,
and dividends. In the following chapter, we discuss various valuation models that are based on
alternative cash flows, the investor’s required rate of return for the stock, and the firm’s ex-
pected growth rate of earnings and cash flows.

Creditors also are interested in a firm’s growth potential because the firm’s future success is
the major determinant of its ability to pay obligations, and the firm’s future success is influ-
enced by its growth. Some credit analysis ratios measure the book value of a firm’s assets rela-
tive to its financial obligations, assuming that the firm can sell these assets to pay off the loan
in case of default. Selling assets in a forced liquidation will typically yield only about 10 to 15
cents on the dollar. Currently, it is widely recognized that the more relevant analysis is the
ability of the firm to pay off its obligations as an ongoing enterprise, which is impacted by its
growth potential. This analysis of growth is also relevant to changes of bond ratings.

10.7.2 Determinants of Growth
The growth of business, like the growth on any economic entity, including the aggregate econ-
omy, depends on:

1. The amount of resources retained and reinvested in the entity.
2. The rate of return earned on the reinvested funds.

The more a firm reinvests, the greater its potential for growth. Alternatively, for a given level
of reinvestment, a firm will grow faster if it earns a higher rate of return on the funds rein-
vested. Therefore, the growth rate of equity earnings and cash flows is a function of two vari-
ables: (1) the percentage of net earnings retained (the firm’s retention rate), and (2) the rate of
return earned on the firm’s equity capital (the firm’s ROE), because when earnings are re-
tained they become part of the firm’s equity.

10.31 g =Percentage of Earnings Retained×Return on Equity =RR ×ROE

where:
g = potential ði:e:, sustainableÞ growth rate

RR = the retention rate of earnings
ROE = the firm,s return on equity

The retention rate is a decision by the board of directors based on the investment opportu-
nities available to the firm. Theory suggests that the firm should retain earnings and reinvest
them as long as the expected rate of return on the investment exceeds the firm’s cost of capital.

As discussed earlier regarding the DuPont System, a firm’s ROE is a function of three
components:

• Net profit margin
• Total asset turnover
• Financial leverage (total assets/equity)

Therefore, a firm can increase its ROE by increasing its profit margin, by becoming more effi-
cient (increasing its total asset turnover), or by increasing its financial leverage (and its finan-
cial risk). As discussed, investors should examine and estimate each of the components when
estimating the ROE for a firm.

The sustainable growth potential analysis for Walgreens begins with the retention rate (RR):

10.32 Retention Rate= 1−
Dividends Declared

Net Earnings
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Walgreens, RR figures were:

2010: 1−
541
2,091

= 0:74

2009: 1−
446
2,006

= 0:78

2008: 1−
376
2,157

= 0:83

The historical results in Exhibit 10.8 indicate that the retention rate for Walgreens was
relatively stable during the 29-year period. Specifically, it has almost always been in excess of
70 percent, prior to increasing to a peak of 86 percent in 2003–2004 and then declining in
2009–2010 to the mid-70 percent level.

Exhibit 10.6 contains the three components of ROE for the period 1982–2010. Exhibit 10.8
contains the two factors that determine a firm’s growth potential and the implied growth
rate during the past 29 years. Overall, Walgreens experienced a slight decline in its growth

Exhibit 10.8 Components of Growth and Implied Sustainable Growth Rates

for Walgreen Co.

Year Retention Rate (%) Return on Equity (%)1 Sustainable Growth Rate (%)2

1982 0.72 18.75 13.50

1983 0.74 19.87 14.70

1984 0.74 20.58 15.23

1985 0.71 19.61 13.92

1986 0.70 18.64 13.05

1987 0.68 16.64 11.32

1988 0.71 18.08 12.84

1989 0.73 18.74 13.68

1990 0.72 18.45 13.28

1991 0.71 18.06 12.82

1992 0.71 17.84 12.67

1993 0.67 16.06 10.76

1994 0.70 17.89 12.52

1995 0.69 17.90 12.35

1996 0.71 18.22 12.94

1997 0.73 18.35 13.39

1998 0.75 17.92 13.44

1999 0.79 17.97 14.20

2000 0.82 18.38 15.08

2001 0.84 17.07 14.34

2002 0.85 16.37 13.91

2003 0.86 16.38 14.09

2004 0.86 16.59 14.27

2005 0.85 17.54 14.91

2006 0.84 17.27 14.51

2007 0.84 18.38 15.44

2008 0.83 16.76 13.84

2009 0.78 13.95 10.85

2010 0.74 14.52 10.76

1ROE data from Exhibit 10.6.
2Column (3) is equal to column (1) times column (2).
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potential during the early 1990s, but during the period 1999–2008 the firm has experienced a
potential growth rate of about 14 percent. Unfortunately, sustainable growth declined to less
than 11 percent in 2009–2010 due to a small decline in the retention rate and a clear decline
in ROE, as discussed earlier.

Exhibit 10.8 reinforces our understanding of the importance of the firm’s ROE. Walgreen
Co.’s retention rate was fairly stable throughout the period with small decreases during the
last two years. Even with this, it has been the firm’s ROE that has mainly determined its sus-
tainable growth rate. This analysis indicates that the important consideration is the long-run
outlook for the components of return on equity. Investors need to project changes in each of
the components of ROE and employ these projections to estimate a ROE to use in the growth
model along with an estimate of the firm’s long-run retention rate. We will return to these
concepts on numerous occasions when discussing stock valuation. A detailed analysis of ROE
is extremely important for growth companies where the ROEs are necessarily above average
for the economy and, therefore, vulnerable to competition.

10.8 COMPARATIVE ANALYSIS OF RATIOS
We have discussed the importance of comparative analysis, but so far we have concentrated on
the selection and computation of specific ratios. Exhibit 10.9 contains most of the ratios dis-
cussed for Walgreens, the retail drugstore industry (as derived from the S&P Analysts Hand-
book), and the S&P Industrials Index. The three-year comparison should provide some
insights, although we typically would want to examine data for a 5- to 10-year period. It was
necessary to do the comparison for the period 2007–2009 because industry and market data
from Standard and Poor’s were not available for 2010 at the time of this writing.

10.8.1 Internal Liquidity
The three basic ratios (current ratio, quick ratio, and cash ratio) provided mixed results re-
garding liquidity for Walgreens relative to the industry and market. The current ratio is gener-
ally above both the industry and the market. The firm’s receivables collection period is
substantially faster than the S&P Industrials and below the retail drugstore industry. Because
the collection period has been fairly steady, the difference is due to the firm’s basic credit pol-
icy related to third-party payers of prescriptions, as noted previously.

Overall, the comparisons indicate reasonably strong internal liquidity. An additional posi-
tive liquidity factor is the firm’s external sources of funding—that is, its ability to sell high-
grade commercial paper and the availability of several major bank credit lines.

10.8.2 Operating Performance
This segment of the analysis considers efficiency ratios (turnovers) and profitability ratios. The
major comparison is relative to the industry. Walgreen Co.’s turnover ratios were mixed rela-
tive to those of the retail drugstore industry. Total asset and receivables turnover were better
than the industry, but inventory and fixed asset turnover were below the industry.

The comparison of profitability from sales was mixed over time. Operating profit margins
were consistently lower than the industry, but net margins were similar to the industry perfor-
mance in 2007 and 2008 but clearly lower in 2009.

The profit to invested capital was historically strong. The return on total capital (including
capitalized leases) for Walgreens was above both the S&P Industrials and the retail drugstore
industry during 2008 and 2009. Walgreens likewise always attained higher ROEs than the mar-
ket and its industry.
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Exhibit 10.9 Summary of Financial Ratios for Walgreens, S&P Retai l Drugstores, and the S&P Industrials Index: 2007–2009

2009 2008 2007

Walgreens Drugstores S&P Industrials Walgreens Drugstores S&P Industrials Walgreens Drugstores S&P Industrials

Internal Liquidity

Current Ratio 1.78 1.54 1.60 1.57 1.30 1.39 1.41 1.34 1.42

Quick Ratio 0.78 0.61 1.28 0.48 0.47 1.11 0.40 0.45 1.14

Cash Ratio 0.31 0.14 0.33 0.07 0.08 0.26 0.04 0.06 0.25

Receivables Turnover 25.22 20.07 5.82 24.79 18.09 5.73 25.01 18.99 4.95

Average Collection Period 14.47 18.19 62.68 14.73 20.18 63.70 14.59 19.22 73.76

Working Capital—Sales 0.08 0.07 0.16 0.06 0.05 0.11 0.05 0.05 0.13

Operating Performance

Total Asset Turnover 2.52 1.87 0.81 2.63 1.85 0.94 2.78 2.08 0.85

Inventory Turnover (Sales) 6.51 9.19 11.62 6.04 9.02 12.50 6.00 7.69 11.59

Working Capital Turnover 12.00 14.95 6.09 15.58 22.03 8.95 19.44 21.00 7.86

Net Fixed Asset Turnover 6.16 8.58 2.94 6.57 8.08 3.36 7.10 9.03 3.18

Equity Turnover 4.65 3.21 2.14 4.92 3.11 2.78 5.07 3.04 2.34

Profitability

Operating Profit Margin 5.13% 7.62% 16.11% 5.83% 7.83% 16.31% 5.86% 7.54% 16.99%

Net Profit Margin 3.17% 3.55% 6.33% 3.65% 3.70% 4.59% 3.80% 3.58% 6.61%

Return on Total Capital 11.50% 9.70% 10.68% 15.02% 9.93% 9.37% 7.08% 9.35% 11.50%

Return on Owner’s Equity 14.73% 11.36% 13.56% 18.00% 11.49% 12.79% 19.24% 10.87% 15.48%

Financial Risk

Debt-Equity Ratio 162.56% 22.07% 71.16% 165.05% 19.77% 88.28% 156.18% 19.67% 75.26%

Long-term Debt—Long-term Capital 61.91% 65.96% 37.29% 62.27% 55.16% 36.70% 61.31% 48.38% 34.07%

Total Debt-Total Capital 61.21% 18.08% 44.02% 61.83% 16.45% 47.98% 60.75% 16.38% 44.48%

Interest Coverage 4.10 19.65 9.32 10.72 20.13 10.21 10.00 20.86 10.02

Cash Flow—Long-term Debt 0.19 0.73 0.41 0.16 0.81 0.38 0.15 0.76 0.44

Cash Flow—Total Debt 0.19 0.60 0.34 0.16 0.54 0.29 0.15 0.55 0.34

Growth Analysis

Retention Rate 77.77% 83.80% 60.45% 82.57% 85.42% 48.09% 84.80% 86.61% 64.21%

Return on Equity 14.73% 11.36% 13.56% 18.00% 11.49% 12.79% 19.24% 10.87% 15.48%

Total Asset Turnover 2.52 1.87 0.81 2.63 1.85 0.94 2.78 2.08 0.85

Total Asset—Equity 1.75 1.75 2.63 1.74 1.80 2.97 1.74 1.76 2.76

Net Profit Margin 3.17% 3.55% 6.33% 3.65% 3.70% 4.59% 3.80% 3.58% 6.61%

Sustainable Growth Rate 11.45% 9.52% 8.20% 14.86% 9.82% 6.15% 16.32% 9.41% 9.94%



10.8.3 Risk Analysis
Walgreen Co.’s financial risk ratios, measured in terms of proportion of debt, were consistently
inferior to those of the industry and the market when both deferred taxes and capitalized leases
were included as long-term debt for Walgreens, but it was not possible to do a comparable ad-
justment of lease obligations for the S&P Industrials or the industry. Such an adjustment would
have a significant impact on the industry results. Similarly, the financial risk ratios that use cash
flow for Walgreens were below the market and its industry. These comparisons indicate that
Walgreens has a fair amount of financial risk, but this is potentially offset because the firm has
very low business risk. Notably, there are no specific comparative ratios available for both busi-
ness and external liquidity risk. (Specifically, the analysis of relative sales and EBIT volatility ad-
justed for growth as demonstrated in the appendix indicated that the adjusted volatility for
Walgreens was fairly low, indicating relatively low business risk.) Also, the earlier analysis of
Walgreen stock trading turnover and market value data indicated low external liquidity risk.

10.8.4 Growth Analysis
Walgreens recently experienced a sustainable growth rate below its longer-term performance
but above its industry, because of a higher ROE, and above the aggregate market, based on
both a higher ROE and a consistently higher retention rate.

In sum, Walgreens has adequate liquidity; a good operating record, including a relatively
consistent growth record that implies low business risk; above-average financial risk when we
consider the leases on stores; and above-average growth performance relative to the aggregate
market. Your success as an investor depends on how well you use these historical numbers to
derive meaningful estimates of future performance for use in a valuation model. As noted pre-
viously, everybody is generally aware of the valuation models, so it is the individual who can
provide the best estimates of relevant valuation variables (including the rate of growth and the
duration of growth) who will experience superior risk-adjusted performance.

10.9 ANALYSIS OF NON-U.S. FINANCIAL STATEMENTS
As we have stressed several times, your portfolio should encompass other economies and mar-
kets, numerous global industries, and many foreign firms in these global industries. However,
because accounting conventions differ among countries, non-U.S. financial statements will dif-
fer from those in this chapter and from what you will see in a typical accounting course. While
it is beyond the scope of this text to discuss these alternative accounting conventions in detail,
we encourage you to examine the sources in the “Suggested Readings” section entitled Analysis
of International Financial Statements.

10.10 THE QUALITY OF FINANCIAL STATEMENTS
Analysts sometimes speak of the quality of a firm’s earnings or the quality of a firm’s balance
sheet. In general, quality financial statements are a good reflection of reality; accounting
tricks and one-time changes are not used to make the firm appear stronger than it really is.
Some factors that lead to lower-quality financial statements were mentioned previously when
we discussed ratio analysis. Other quality influences are discussed here and in Palepu, Healy,
and Bernard (2007, Chapter 3).

10.10.1 Balance Sheet
A high-quality balance sheet typically has limited use of debt or leverage. Therefore, the poten-
tial of financial distress resulting from excessive debt is quite low. Little use of debt also
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implies the firm has unused borrowing capacity, which implies that the firm can draw on that
unused capacity to make profitable investments.

A quality balance sheet contains assets with market values greater than their book value.
The capability of management and the existence of intangible assets—such as goodwill, trade-
marks, or patents—will make the market value of the firm’s assets exceed their book values. In
general, as a result of inflation and historical cost accounting, we might expect the market
value of assets to exceed their book values. Overpriced assets on the books occur when a firm
has outdated, technologically inferior assets; obsolete inventory; and nonperforming assets
such as a bank that has not written off nonperforming loans.

The presence of off-balance-sheet liabilities also harms the quality of a balance sheet, but
this is offset by capitalizing operating leases, which are quite prevalent in some industries.
Such liabilities may include joint ventures and loan commitments or guarantees to subsidiar-
ies, which are discussed in Stickney, Brown, and Wahlen (2007, Chapter 6) and need to be
noted and discussed by the analyst.

10.10.2 Income Statement
High-quality earnings are repeatable earnings. For example, they arise from sales to customers
who are expected to do repeat business with the firm and reflected in costs that are not artifi-
cially low as a result of unusual and short-lived input price reductions. One-time and nonre-
curring items—such as accounting changes, mergers, and asset sales—should be ignored when
examining earnings. Unexpected exchange rate fluctuations that work in the firm’s favor to
raise revenues or reduce costs should also be viewed as nonrecurring.

High-quality earnings result from the use of conservative accounting principles that do not
result in overstated revenues and understated costs. The closer the earnings are to cash, the
higher the quality of the income statement. An example would be a firm that sells furniture
on credit by allowing customers to make monthly payments. A higher-quality income state-
ment will recognize revenue using the “installment” principle; that is, as the cash is collected
each month, in turn, annual sales will reflect only the cash collected from sales during the
year. A lower-quality income statement will recognize 100 percent of the revenue at the time
of sale, even though payments may stretch well into next year. There is a detailed discussion of
income items in Stickney, Brown, and Wahlen (2007, Chapter 5).

10.10.3 Footnotes
A word to the wise: read the footnotes! They have come to include at least three or more pages
in most annual reports—the 2010 Walgreen Co. report had 11 pages of footnotes. The purpose
of the footnotes is to provide information on how the firm handles balance sheet and income
items. While the footnotes may not reveal everything you should know (e.g., Enron), if you do
not read them you cannot hope to be informed. The fact is, many analysts recommend that you
should read an annual report backward, that is, you would read the footnotes first!

10.11 THE VALUE OF FINANCIAL STATEMENT ANALYSIS
Financial statements, by their nature, are backward-looking. They report the firm’s assets, lia-
bilities, and equity as of a certain (past) date; they report a firm’s revenues, expenses, or cash
flows over some (past) time period. An efficient capital market will have already incorporated
this past information into security prices, so it may seem, at first glance, that analysis of a
firm’s financial statements and ratios is a waste of the analyst’s time.
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The fact is, the opposite is true. Analysis of financial statements allows the analyst to gain
knowledge of a firm’s operating and financial strategy and structure. This, in turn, assists the
analyst in determining the effects of future events on the firm’s cash flows. Combining knowl-
edge of the firm’s operating and financial leverage, its strategy, and possible macro- and mi-
croeconomic scenarios is necessary to determine an appropriate market value for the firm’s
stock. Combining the analysis of historical data with potential future scenarios allows analysts
to evaluate the risks facing the firm and then to develop an expected return and cash flow
forecast based on these risks. The final outcome of the process, as future chapters will detail,
is the determination of the firm’s current intrinsic value based on expected cash flows, which
is compared to the stock’s current market price to determine your investment decision. The
point is, the detailed analysis of the historical results ensures a better estimation of the ex-
pected cash flows and an appropriate discount rate, which in turn leads to a superior estimate
of the intrinsic value of the firm.

10.12 SPECIFIC USES OF FINANCIAL RATIOS
In addition to measuring firm performance and risk, financial ratios have been used in three
major areas in investments: (1) stock valuation, (2) assigning credit quality ratings on bonds,
and (3) predicting insolvency (bankruptcy) of firms.

10.12.1 Stock Valuation Models
As we will discuss in the following chapter, most valuation models attempt to derive a value
based on one of several present value of cash flow models or appropriate relative valuation ratios
for a stock. As will be noted, all the valuation models require an estimate of the expected growth
rate of earnings, cash flows, or dividends and the required rate of return on the stock. Clearly,
financial ratios can help in estimating these critical inputs. The growth rate estimate for earnings,
cash flows, or dividends employs the ratios discussed in the potential growth rate section.

When estimating the required rate of return on an investment (i.e., either the cost of equity,
k; or the weighted average cost of capital, WACC), recall that these estimates depend on the risk
premium for the security, which is a function of its business risk, financial risk, and liquidity
risk. Business risk typically is measured in terms of earnings variability; financial risk is identi-
fied by either the debt proportion ratios or the earnings or cash flow ratios. Insights regarding a
stock’s liquidity risk can be obtained from the external liquidity measures we discussed.

The typical empirical valuation model has examined a cross section of companies and used
a multiple regression model that relates one of the relative valuations ratios for the sample
firms to some of the following corporate variables (the averages generally consider the past 5
or 10 years).19

Financial Ratios

1. Average debt-equity
2. Average interest coverage
3. Average dividend payout
4. Average return on equity
5. Average retention rate
6. Average market price to book value
7. Average market price to cash flow
8. Average market price to sales

19A list of studies in this area appears in the “Suggested Readings” section at the end of the chapter.
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Variability Measures

1. Coefficient of variation of operating earnings (adjusted for growth)
2. Coefficient of variation of sales (adjusted for growth)
3. Coefficient of variation of net income (adjusted for growth)
4. Systematic risk (beta)

Nonratio Variable

1. Average growth rate of earnings and cash flows

These ratios can also be used as a filter to derive a subset of stocks to analyze from some
total universe of stocks. For example, starting with a universe of 5,000 stocks, you would
screen on the basis of consistent growth rates, profitability, and stability of sales and earnings
to generate a subset of 250 stocks that you would analyze in depth.

10.12.2 Estimating the Ratings on Bonds
As discussed in Chapter 3, three financial services assign credit ratings to bonds on the basis of
the issuing company’s ability to meet all its obligations related to the bond. An AAA or Aaa
rating indicates very high quality and almost no chance of default, whereas a C rating indicates
the bond is already in default. Numerous studies have used financial ratios to predict the rat-
ing to be assigned to a bond.20 The major financial variables considered in these studies were
as follows:

Financial Ratios

1. Long-term debt–total assets
2. Total debt–total capital
3. Net income plus depreciation (cash flow)–long-term senior debt
4. Cash flow–total debt
5. Earnings before interest and taxes (EBIT)–interest expense (fixed charge coverage)
6. Cash flow from operations plus interest–interest expense (cash flow coverage)
7. Market value of stock–par value of bonds
8. Net operating profit–sales
9. Net income–owners’ equity (ROE)
10. Net income plus interest expense–total assets (ROA)
11. Working capital–sales
12. Sales–net worth (equity turnover)

Variability Measures

1. Coefficient of variation of sales (adjusted for growth)
2. Coefficient of variation of operating earnings (adjusted for growth)
3. Coefficient of variation of net earnings (adjusted for growth)
4. Coefficient of variation of return on assets

Nonratio Variables

1. Subordination of the issue
2. Size of the firm (total assets)
3. Size of the firm (market value of stock)
4. Issue size for alternative bond issues
5. Par value of all publicly traded bonds of the firm

20A list of studies in this area appears in the “Suggested Readings” section at the end of the chapter.
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10.12.3 Predicting Insolvency (Bankruptcy)
Analysts have always been interested in using financial ratios to identify firms that might de-
fault on a loan or declare bankruptcy.21 The typical study examines a sample of firms that
have declared bankruptcy against a matched sample of firms in the same industry and of com-
parable size that have not failed. The analysis involves examining a number of financial ratios
expected to reflect declining liquidity for several years prior to the declaration of bankruptcy.
The goal is to determine which set of ratios correctly predicts that a firm will be in the bank-
rupt or nonbankrupt group. The better models have typically correctly classified more than 80
percent of the firms one year prior to failure. Some of the financial ratios included in success-
ful models were as follows:

Financial Ratios

1. Cash flow–total debt
2. Cash flow–long-term debt
3. Sales–total assets*
4. Net income–total assets
5. EBIT/total assets*
6. Total debt/total assets
7. Market value of stock–book value of debt*
8. Working capital–total assets*
9. Retained earnings–total assets*
10. Current ratio
11. Working capital–sales

In addition to the several studies that have used financial ratios to predict bond ratings and fail-
ures, other studies have also used cash flow variables or a combination of financial ratios and cash
flow variables for these predictions, and the results have been quite successful. These studies are
listed in the “Suggested Readings” section at the end of the chapter. The five ratios designated by
an asterisk (*) are the ratios used in the well-known Altman Z-score model (Altman, 1968).

10.12.4 Limitations of Financial Ratios
We must reinforce an earlier point: you should always consider relative financial ratios. In ad-
dition, you should be aware of other questions and limitations of financial ratios:

1. Are alternative firms’ accounting treatments comparable? As you know from prior ac-
counting courses, there are several generally accepted methods for treating various ac-
counting items, and the alternatives can cause a difference in results for the same event.
Therefore, you should check on the accounting treatment of significant items and adjust
the values for major differences. Comparability becomes a critical consideration when
dealing with non-U.S. firms.

2. How homogeneous is the firm? Many companies have divisions that operate in different
industries, which can make it difficult to derive comparable industry ratios.

3. Are the implied results consistent? It is important to develop a total profile of the firm and
not depend on only one set of ratios (e.g., internal liquidity ratios). As an example, a firm
may be having short-term liquidity problems but be very profitable—the profitability will
eventually alleviate the short-run liquidity problems.

4. Is the ratio being analyzed within a reasonable range for the industry? As noted previ-
ously, you typically want to consider a range of appropriate values for the ratio because a
value that is either too high or too low for the industry can be a problem.

21A list of studies on this topic appears in the “Suggested Readings” section at the end of the chapter.
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SUMMARY
• The overall purpose of financial statement analysis

is to help investors make decisions on investing in
a firm’s bonds or stock. Financial ratios should be
examined relative to the economy, the firm’s in-
dustry, the firm’s main competitors, and the firm’s
past relative ratios.

• The specific ratios can be divided into four catego-
ries, depending on the purpose of the analysis: inter-
nal liquidity, operating performance, risk analysis,
and growth analysis.

• When analyzing the financial statements for non-
U.S. firms, analysts must consider differences in
format and in accounting principles that cause dif-
ferent values for specific ratios.

• Three major uses of financial ratios are (1) stock
valuation, (2) assigning credit ratings on bonds,
and (3) predicting insolvency (bankruptcy).

• A final caveat: you can envision numerous finan-
cial ratios to examine almost every possible rela-
tionship. The goal is not more ratios, but to limit
and group the ratios so you can examine them in a
meaningful way. This entails analyzing the ratios
over time relative to the economy, the industry, or
the past. You should concentrate on deriving bet-
ter comparisons for a limited number of ratios that
provide insights into the questions of interest to
you.

SUGGESTED READINGS
General

Beaver, William H. Financial Reporting: An Accounting
Revolution. Englewood Cliffs, NJ: Prentice Hall,
1989.

Bernstein, Leopold A., and John J. Wild. Financial
Statement Analysis: Theory, Application, and Inter-
pretation, 6th ed. Homewood, IL: Irwin/McGraw-
Hill, 1997.

Fridson, Martin, and Fernando Alvarez. Financial
Statement Analysis, 3rd ed. New York: Wiley, 2002.

Heckel, Kenneth S., and Joshua Livnat. Cash Flow and
Security Analysis, 2nd ed. Burr Ridge, IL: Business
One Irwin, 1996.

Helfert, Erich A. Techniques of Financial Analysis, 11th
ed. New York: McGraw-Hill, 2002.

Higgins, Robert C. Analysis of Financial Management,
5th ed. Chicago: Irwin, 1998.

Peterson, Pamela P., and Frank J. Fabozzi. Analysis of
Financial Statements. New Hope, PA: Frank J. Fa-
bozzi Associates, 1999.

Analysis of International Financial Statements

Choi, Frederick D. S., Carol Ann Frost, and Gary Meek.
International Accounting. Englewood Cliffs, NJ:
Prentice Hall, 2000.

Iqbal, M. Zafar. International Accounting: A Global
Approach. Cincinnati: South-Western, 2002.

Rueschhoff, Norlin, and David Strupeck. “Equity Re-
turns: Local GAAP versus U.S. GAAP for Foreign

Issuers from Developing Countries,” Journal of In-
ternational Accounting 33, no. 3 (Spring 2000).

Saudagaran, Shakrokh. International Accounting: A
User Perspective. Cincinnati: South-Western, 2001.

Financial Ratios and Stock Valuation Models

Damodaran, Aswath. Damodaran on Valuation, 2nd
ed. New York: Wiley, 2006.

Danielson, M. G. “A Simple Valuation Model and
Growth Expectations.” Financial Analysts Journal
54, no. 3 (May–June 1998).

Farrell, James L. “The Dividend Discount Model: A
Primer.” Financial Analysts Journal 41, no. 6
(November–December 1985).

Kaplan, S. N., and R. S. Ruback. “The Valuation of
Cash Flow Forecasts: An Empirical Analysis.” Jour-
nal of Finance 50, no. 4 (September 1995).

Koller, Tim, Marc Goedhart, and David Wessels. Val-
uation: Measuring and Managing the Value of
Companies, 5th ed. New York: Wiley, 2010.

Penman, S. H. “The Articulation of Price-Earnings
Ratios and Market-to-Book Ratios and the Evalua-
tion of Growth.” Journal of Accounting Research 34,
no. 2 (Spring 1996).

Financial Ratios and Bond Ratings

Cantor, R., and F. Packer. “The Credit Rating Indus-
try.” Journal of Fixed Income 5, no. 3 (December
1995).

314 Part 3: Valuation Principles and Practices



Fisher, Lawrence. “Determinants of Risk Premiums on
Corporate Bonds.” Journal of Political Economy 67,
no. 3 (June 1959).

Gentry, James A., David T. Whitford, and Paul New-
bold. “Predicting Industrial Bond Ratings with a
Probit Model and Funds Flow Components.”
Financial Review 23, no. 3 (August 1988).

Standard and Poor’s Corporation. “Corporate Ratings
Criteria,” 2007.

Zhou, Chunsheng. “Credit Rating and Corporate De-
faults.” Journal of Fixed Income 11, no. 3 (Decem-
ber 2001).

Financial Ratios and Corporate Bankruptcy

Altman, Edward I. “Financial Ratios, Discriminant
Analysis, and the Prediction of Corporate Bank-
ruptcy.” Journal of Finance 23, no. 4 (September
1968).

Altman, Edward I., and Edith Hotchkiss. Corporate
Financial Distress and Bankruptcy, 3rd ed. New
York: Wiley, 2006.

Aziz, A., and G. H. Lawson. “Cash Flow Reporting and
Financial Distress Models: Testing of Hypothesis.”
Financial Management 18, no. 1 (Spring 1989).

Beaver, William H. “Financial Ratios as Predictors of
Failure.” Empirical Research in Accounting: Selected
Studies, 1966, supplement to vol. 4, Journal of Ac-
counting Research.

Beaver, William H. “Market Prices, Financial Ratios,
and the Prediction of Failure,” Journal of Accounting
Research 6, no. 2 (Autumn 1968).

Caouette, J. B., E. I. Altman, P. Narayanan, and Robert
Nimmo. Managing Credit Risk, 2nd ed. New York:
Wiley, 2008.

De Servigney, Arnaud, and Olivier Renault. Measuring
and Managing Credit Risk. New York: McGraw-Hill,
2004.

Dumbolena, I. G., and J. M. Shulman. “A Primary Rule
of Detecting Bankruptcy: Watch the Cash.” Finan-
cial Analysts Journal 44, no. 5 (September-October
1988).

Gentry, James A., Paul Newbold, and David T. Whit-
ford. “Classifying Bankrupt Firms with Funds Flow
Components.” Journal of Accounting Research 23,
no. 1 (Spring 1985).

Gentry, James A., Paul Newbold, and David T. Whit-
ford. “Predicting Bankruptcy: If Cash Flow’s Not the
Bottom Line, What Is?” Financial Analysts Journal
41, no. 5 (September–October 1985).

Gombola, M. F., M. E. Haskins, J. E. Katz, and D. D.
Williams. “Cash Flow in Bankruptcy Prediction.”
Financial Management 16, no. 4 (Winter 1987).

Helwege, J., and P. Kleiman. “Understanding High
Yield Bond Default Rates.” Journal of Fixed Income
7, no. 1 (June 1997).

Jonsson, J. G., and M. S. Fridson. “Forecasting Default
Rates on High Yield Bonds.” Journal of Fixed In-
come 6, no. 1 (June 1996).

Reilly, Frank K. “Using Cash Flows and Financial Ra-
tios to Predict Bankruptcies.” In Analyzing Invest-
ment Opportunities in Distressed and Bankrupt
Companies. ed. Thomas A. Bowman. Charlottesville,
VA: Institute of Chartered Financial Analysts, 1991.

Turnbull, S. M. “Unresolved Issues in Modelling Credit
Risky Assets.” Journal of Fixed Income 15, no. 1
(March 2005).

QUESTIONS
1. Discuss briefly two decisions that require the analysis of financial statements.
2. Why do analysts use financial ratios rather than the absolute numbers? Give an example.
3. Besides comparing a company’s performance to its total industry, discuss what other

comparisons should be considered within the industry.
4. How might a jewelry store and a grocery store differ in terms of asset turnover and

profit margin? Would you expect their return on total assets to differ assuming equal
business risk? Discuss.

5. Describe the components of business risk, and discuss how the components affect the
variability of operating earnings (EBIT).

6. Would you expect a steel company or a retail food chain to have greater business risk?
Discuss this expectation in terms of the components of business risk.
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7. When examining a firm’s financial structure, would you be concerned with the firm’s
business risk? Why or why not?

8. Give an example of how a cash flow ratio might differ from a proportion of debt ratio.
Assuming these ratios differ for a firm (e.g., the cash flow ratios indicate high financial
risk, while the proportion of debt ratio indicates low risk), which ratios would you follow?
Justify your choice.

9. Why is the analysis of growth potential important to the common stockholder? Why is it
important to the debt investor?

10. Discuss the general factors that determine the rate of growth of any economic unit.
11. A firm is earning 24 percent on equity and has low business and financial risk. Discuss why

you would expect it to have a high or low retention rate.
12. The Gold Company earned 18 percent on equity, whereas the Blue Company earned

only 14 percent on equity. Does this mean that Gold will grow faster than Blue? Explain.
13. In terms of the factors that determine market liquidity, why do investors consider real

estate to be a relatively illiquid asset?
14. Discuss some internal company factors that would indicate a firm’s market liquidity.
15. Select one of the limitations of ratio analysis and indicate why you believe it is a major

concern.

PROBLEMS
1. The Shamrock Vegetable Company has the following results.

Net sales $6,000,000
Net total assets 4,000,000
Depreciation 160,000
Net income 400,000
Long-term debt 2,000,000
Equity 1,160,000
Dividends 160,000

a. Compute Shamrock’s ROE directly. Confirm this using the three components.
b. Using the ROE computed in Part a, what is the expected sustainable growth rate for

Shamrock?
c. Assuming the firm’s net profit margin went to 0.04, what would happen to Shamrock’s

ROE?
d. Using the ROE in Part c, what is the expected sustainable growth rate? What if divi-

dends were only $40,000?
2. Three companies have the following results during the recent period.

K L M

Net profit margin 0.04 0.06 0.10
Total assets turnover 2.20 2.00 1.40
Total assets/equity 2.40 2.20 1.50

a. Derive for each its return on equity based on the three DuPont components.
b. Given the following earnings and dividends, compute the estimated sustainable growth

rate for each firm.
K L M

Earnings/share 2.75 3.00 4.50
Dividends/share 1.25 1.00 1.00
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3. Given the following balance sheet, fill in the ratio values for 2013 and discuss how these
results compare with both the industry average and prior average performance of Sophie
Enterprises.

SOPHIE ENTERPRISES CONSOLIDATED BALANCE SHEET,

YEARS ENDED DECEMBER 31, 2012 AND 2013

Assets ($ Thousands) 2013 2012

Cash $ 100 $ 90
Receivables 220 170
Inventories 330 230
Total current assets 650 490

Property, plant, and equipment 1,850 1,650
Depreciation 330 225
Net properties 1,500 1,425

Intangibles 150 150
Total assets 2,300 2,065

LIABILITIES AND SHAREHOLDERS’ EQUITY

2013 2012

Accounts payable $ 85 $ 105
Short-term bank notes 125 110
Current portion of long-term debt 75 —
Accruals 65 85
Total current liabilities 350 300

Long-term debt 625 540
Deferred taxes 100 80
Preferred stock (10%, $100 par) 150 150
Common stock ($2 par, 100,000 issued) 200 200
Additional paid-in capital 325 325
Retained earnings 550 470
Common shareholders’ equity 10,75 995

Total liabilities and shareholders’ equity 2,300 2,065

SOPHIE ENTERPRISES CONSOLIDATED STATEMENT OF INCOME,

YEARS ENDED DECEMBER 31, 2012 AND 2013 ($ THOUSANDS)

2013 2012

Net sales $3,500 $2,990
Cost of goods sold 2,135 1,823
Selling, general, and administrative expenses 1,107 974
Operating profit 258 193
Net interest expense 62 54
Income from operations 195 139
Income taxes 66 47
Net income 129 91
Preferred dividends 15 15
Net income available for common shares 114 76
Dividends declared 40 30
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Sophie (2013) Sophie ’s Average Industry Average

Current ratio —— 2.000 2.200
Quick ratio —— 1.000 1.100
Receivables turnover —— 18.000 18.000
Average collection period —— 20.000 20.000
Total asset turnover —— 1.500 1.400
Inventory turnover —— 11.000 12.500
Fixed-asset turnover —— 2.500 2.400
Equity turnover —— 3.200 3.000
Gross profit margin —— 0.400 0.350
Operating profit margin —— 8.000 7.500
Return on capital —— 0.107 0.120
Return on equity —— 0.118 0.126
Return on common equity —— 0.128 0.135
Debt–equity ratio —— 0.600 0.500
Debt–total capital ratio —— 0.400 0.370
Interest coverage —— 4.000 4.500
Fixed charge coverage —— 3.000 4.000
Cash flow–long-term debt —— 0.400 0.450
Cash flow–total debt —— 0.250 0.300
Retention rate —— 0.350 0.400

4. (Question 4 is composed of two parts.) The DuPont formula defines the net return on
shareholders’ equity as a function of the following components:

• Operating margin
• Asset turnover
• Interest burden
• Financial leverage
• Income tax rate

Using only the data in the table shown below:
a. Calculate each of the five components listed above for 2010 and 2014, and calculate the

return on equity (ROE) for 2010 and 2014, using all of the five components. Show
calculations.

b. Briefly discuss the impact of the changes in asset turnover and financial leverage on the
change in ROE from 2010 to 2014.

Income Statement Data 2010 2014

Revenues $542 $979
Operating income 38 76
Depreciation and amortization 3 9
Interest expense 3 0
Pretax income 32 67
Income taxes 13 37
Net income after tax 19 30

Balance Sheet Data 2010 2014

Fixed assets $41 $70
Total assets 245 291
Working capital 123 157
Total debt 16 0
Total shareholders’ equity 159 220
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5. David Wright, CFA, an analyst with Blue River Investments, is considering buying a Mon-
trose Cable Company corporate bond. He has collected the following balance sheet and in-
come statement information for Montrose as shown in Exhibit 10.10. He has also
calculated the three ratios shown in Exhibit 10.11, which indicate that the bond is currently
rated “A” according to the firm’s internal bond-rating criteria shown in Exhibit 10.13.
Wright has decided to consider some off-balance-sheet items in his credit analysis, as
shown in Exhibit 10.12. Specifically, Wright wishes to evaluate the impact of each of
the off-balance-sheet items on each of the ratios found in Exhibit 10.11.
a. Calculate the combined effect of the three off-balance-sheet items in Exhibit 10.12 on

each of the following three financial ratios shown in Exhibit 10.11.
i. EBITDA/interest expense
ii. Long-term debt/equity
iii. Current assets/current liabilities
The bond is currently trading at a credit premium of 55 basis points. Using the internal
bond-rating criteria in Exhibit 10.13, Wright wants to evaluate whether or not the
credit yield premium incorporates the effect of the off-balance-sheet items.

b. State and justify whether or not the current credit yield premium compensates Wright for
the credit risk of the bond based on the internal bond-rating criteria found in Exhibit 10.13.

Exhibit 10.10 Montrose Cable Company Year Ended March 31, 2011

(US$ Thousands)

Balance Sheet

Current assets $ 4,735

Fixed assets 43,225

Total assets $47,960

Current liabilities $ 4,500

Long-term debt 10,000

Total liabilities $14,500

Shareholders’ equity 33,460

Total liabilities and shareholder’s equity $47,960

Income Statement

Revenue $18,500

Operating and administrative expenses 14,050

Operating income $ 4,450

Depreciation and amortization 1,675

Interest expense 942

Income before income taxes $ 1,833

Taxes 641

Net income $ 1,192

Exhibit 10.11 Selected Ratios and Credit Yield Premium Data for Montrose

EBITDA/interest expense 4.72

Long-term debt/equity 0.30

Current assets/current liabilities 1.05

Credit yield premium over U.S. Treasuries 55 basis points
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Use the Thomson One—Business School Edition Online Database to answer the following
questions.

1. Update the ratio analysis for Walgreens presented in this chapter.
2. In Chapter 7 you made a retail sales stock index using price and share data from Amazon

(AMZN), Family Dollar (FDO), J.C. Penney (JCP), Target (TGT), and Walmart (WMT).
Now download balance sheet and income statement data into a spreadsheet and sum sim-
ilar accounting categories to create an industry balance sheet and an industry income
statement. Compute the following ratios and compare the performance of Walmart’s ra-
tios against the industry ratios:
a. Current ratio
b. Inventory turnover
c. Total asset turnover
d. Net profit margin
e. Debt-equity

3. Using common-size financial statements, compare the operating characteristics of a retail
firm (Walgreens), a technology firm (Microsoft), and one involved in oil production and
distribution (ExxonMobil).

4. Using the firms in Problem 3, compare their returns on equity using a DuPont analysis.
5. Find Walgreen Co.’s peers using Thomson One: Business School Edition. Click on “finan-

cials” and review the financial ratios of Walgreens and its peers. Comment on the
strengths and weaknesses of Walgreens compared to these firms.

Exhibit 10.12 Montrose Off-Balance-Sheet Items

• Montrose has guaranteed the long-term debt (principal only) of an unconsolidated affili-

ate. This obligation has a present value of $995,000.

• Montrose has sold $500,000 of accounts receivable with recourse at a yield of 8 percent.

• Montrose is a lessee in a new noncancelable operating leasing agreement to finance

transmission equipment. The discounted present value of the lease payments is

$6,144,000 using an interest rate of 10 percent. The annual payment will be $1,000,000.

Exhibit 10.13 Blue River Investments: Internal Bond-Rating Criter ia

and Credit Yield Premium Data

Bond Rating

Interest Coverage
(EBITDA/interest

expense)
Leverage

(Long-term debt/equity)

Current Ratio (Current
assets/current
liabilities)

Credit Yield
Premium over
U.S. Treasuries
(in basis points)

AA 5.00 to 6.00 0.25 to 0.30 1.15 to 1.25 30 bps

A 4.00 to 5.00 0.30 to 0.40 1.00 to 1.15 50 bps

BBB 3.00 to 4.00 0.40 to 0.50 0.90 to 1.00 100 bps

BB 2.00 to 3.00 0.50 to 0.60 0.75 to 0.90 125 bps
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A P P E N D I X C H A P T E R 1 0

Exhibit 10A.1 Computat ion of Present Value of Lease Payments for Walgreen Co. as of

September 1, 2010 (Discount rate of 7%)

PRESENT VALUE ASSUMING
15 YEAR SPREAD OF LUMP SUM

PRESENT VALUE ASSUMING
12 YEAR SPREAD OF LUMP SUM

Year Payment $ Mil.
Present Value of
Payment $ Mil. Payment $ Mil.

Present Value of
Payment $ Mil.

2011 2301 $ 2150 2301 $ 2150

2012 2329 2034 2329 2034

2013 2296 1874 2296 1874

2014 2248 1715 2248 1715

2015 2188 1560 2188 1560

2016 1695 1130 2119 1412

2017 1695 1056 2119 1320

2018 1695 987 2119 1233

2019 1695 922 2119 1153

2020 1695 862 2119 1077

2021 1695 805 2119 1007

2022 1695 753 2119 941

2023 1695 703 2119 879

2024 1695 657 2119 822

2025 1695 614 2119 768

2026 1695 574 2119 718

2027 1695 537 2119 671

2028 1695 502

2029 1695 469

2030 1695 438

Total $20,342 $21,333

*7% discount rate.

Exhibit 10B.1 Computation of Operating Lease Obligations for Walgreen Co. for

2010, 2009, 2008*

2010 2009 2008

Year
Payment
$ Mil.

PV of Payment
$ Mil. Year

Payment
$ Mil.

PV of Payment
$ Mil. Year

Payment
$ Mil.

PV of Payment
$ Mil.

2011 2301 $ 2150 2010 $ 2024 $ 1892 2009 1843 $ 1722

2012 2329 2034 2011 2101 1835 2010 1961 1713

2013 2296 1874 2012 2085 1702 2011 1960 1600

2014 2248 1715 2013 2044 1559 2012 1929 1472

2015 2188 1560 2014 2002 1427 2013 1890 1348

2016 1695 1130 2015 1646 1097 2014 1592 1061

2017 1695 1056 2016 1646 1025 2015 1592 992

2018 1695 987 2017 1646 958 2016 1592 927

2019 1695 922 2018 1646 896 2017 1592 866

2020 1695 862 2019 1646 837 2018 1592 809

2021 1695 805 2020 1646 782 2019 1592 756

2022 1695 753 2021 1646 731 2020 1592 707

2023 1695 703 2022 1646 683 2021 1592 661

2024 1695 657 2023 1646 639 2022 1592 617

2025 1695 614 2024 1646 597 2023 1592 577

2026 1695 574 2025 1646 558 2024 1592 539

2027 1695 537 2026 1646 521 2025 1592 504

2028 1695 502 2027 1646 487 2026 1592 471

2029 1695 469 2028 1646 455 2027 1592 440

2030 1695 438 2029 1646 425 2028 1592 411

Total $20,342 $19,107 $18,194

*7% discount rate, lump sum amortized over 15 year period.



Appendix 10C.1 Adjusting Volatility Measure for Growth

As shown with the Walgreen example for sales in Exhibit 10C.1, the coefficient of variation
based on the standard deviation from the mean with no adjustment for growth indicates a sig-
nificant level of sales volatility (41 percent), in contrast to the volatility assuming linear
growth, where the relative measure of volatility declines to 5 percent. Finally, when you com-
pute the firm’s sales deviation from a compound growth curve of 13 percent, the relative vola-
tility is 11 percent. These results indicate fairly low sales volatility when the measurement
considers constant linear growth.

The results when we measure the volatility of operating earnings (EBIT) are similar. Specif-
ically, the relative volatility is 38 percent when compared to the overall mean, 9 percent when
examined relative to the linear growth curve, and 20 percent when computed relative to the
compound growth curve of 10 percent a year. This implies what can be seen in the graphs—
the growth rates for sales and operating earnings are fairly high, but the growth is quite stable
when measured against a constant linear growth line—this means that there is not the uncer-
tainty (risk) implied if the volatility is measured relative to the overall mean.

Appendix 10C.2 Measuring Operating Leverage

In addition to examining sales and operating income (EBIT) relative to its growth curve, we
also discussed a specific measure of operating leverage that computes the average of the annual
ratios of percent change in EBIT relative to the percent change in sales. The understanding is
that the higher this average ratio (i.e., the more volatile EBIT is relative to the volatility of sales),
the greater the operating leverage for the firm that is caused by fixed operating expenses. As-
suming that a firm has only variable operating expense, this ratio should be theoretically equal
to unity (1.00). In the case of Walgreens, it is shown in Exhibit 10C.2 that the annual ratio var-
ied from 0.77 to 1.24, and during 5 of 10 years the ratio exceeded 1.00. The overall mean of the
annual ratios was 0.99, which implies a low operating leverage value, which is consistent with
Walgreen’s overall low business risk as indicated by the low relative volatility of sales and oper-
ating earnings measured above.
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Exhibit 10C.1 Calculat ion of Sales and Operating Earnings Volat i l i ty for Walgreen Co. From Arithmetic Mean, from Linear

Growth Rate Curve and from Compound Growth Rate Curve

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Sales 17,839.0 21,207.0 24,623.0 28,681.0 32,505.0 37,508.0 42,202.0 47,409.0 53,762.0 59,034.0 63,335.0 67,420.0

EBIT 1,015.0 1,224.0 1,398.0 1,624.0 1,848.0 2,143.0 2,424.0 2,702.0 3,151.0 3,430.0 3,164.0 3,373.0

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Sales 17,839.0 21,207.0 24,623.0 28,681.0 32,505.0 37,508.0 42,202.0 47,409.0 53,762.0 59,034.0 63,335.0 67,420.0

Linear 17,839.0 22,346.4 26,853.7 31,361.1 35,868.5 40,375.8 44,883.2 49,390.5 53,897.9 58,405.3 62,912.6 67,420.0 4507.36

Constant Growth 17,839.0 20,130.9 22,717.2 25,635.9 28,929.5 32,646.3 36,840.5 41,573.7 46,914.9 52,942.4 59,744.3 67,420.0 1.13

vs. Mean 41%

0 1298149 4976144 7182887 11312826 8224381 7188736 3926522 18471 395298 178391 0

vs. Linear 5%

0 1158003 3631906 9272764 12784273 23636583 28745323 34050949 46882408 37107608 12893419 0

vs. C.G. 11%

Sales Volatility
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80000

70000

60000

50000

40000

30000

20000

10000

0

Constant GrowthLinearSales



1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

EBIT 1,015.0 1,224.0 1,398.0 1,624.0 1,848.0 2,143.0 2,424.0 2,702.0 3,151.0 3,430.0 3,164.0 3,373.0

Linear 1,015.0 1,229.4 1,443.7 1,658.1 1,872.5 2,086.8 2,301.2 2,515.5 2,729.9 2,944.3 3,158.6 3,373.0 214.4

Constant Growth 1,015.0 1,132.1 1,262.7 1,408.3 1,570.8 1,752.0 1,954.1 2,179.5 2,430.9 2,711.4 3,024.1 3,373.0 1.1

vs. Mean 38%

0 29 2091 1162 598 3156 15084 34765 177318 235931 29 0

vs. Linear 9%

0 8448 18311 46510 76840 152880 220801 272981 518477 516427 19559 0

vs. C.G. 20%

EBIT Volatility
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Exhibit 10C.2 Calculat ion of Operating Leverage for Walgreen Co.

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

EBIT 1,398,300 1,624,200 1,848,300 2,142,700 2,424,000 2,701,500 3,150,700 3,441,000 3,247,000 3,458,000

Net Sales 24,623,000 28,681,100 32,505,400 37,508,200 42,201,600 47,409,000 53,762,000 59,034,000 63,335,000 67,420,000

% Change EBIT 14.23 16.16 13.80 15.93 13.13 11.45 16.63 9.21 (5.64) 6.50

% Change Sales 16.11 16.48 13.33 15.39 12.51 12.34 13.40 9.81 7.29 6.45

Ratio:

% Change EBIT/

% Change Sales

0.88 0.98 1.03 1.03 1.05 0.93 1.24 0.94 −0.77 1.01

% Change EBIT

% Change Sales

Mean of Annual Operating Leverage Ratios = N = = 0.99∑ % Δ EBIT
% Δ Sales
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CHA P T E R 11
An Introduction to Security
Valuation

After you read this chapter, you should be able to answer the following questions:

• What are the two major approaches to the investment process?
• What are the specifics and logic of the top-down (three-step) approach?
• What empirical evidence supports the usefulness of the top-down approach?
• When valuing an asset, what are the required inputs?
• After you have valued an asset, what is the investment decision process?
• How do you determine the value of bonds?
• How do you determine the value of preferred stock?
• What are the two primary approaches to the valuation of common stock?
• Under what conditions is it best to use the present value of cash flow approach for valuing a company’s equity?
• Under what conditions is it best to use the relative valuation techniques for valuing a company’s equity?
• How do you apply the discounted cash flow valuation approach, and what are the major discounted cash flow

valuation techniques?
• What is the dividend discount model (DDM), and what is its logic?
• What is the effect of the assumptions of the DDM when valuing a growth company?
• How do you apply the DDM to the valuation of a firm that is expected to experience temporary supernormal growth?
• How do you apply the present value of operating cash flow technique?
• How do you apply the present value of free cash flow to equity technique?
• How do you apply the relative valuation approach?
• What are the major relative valuation ratios?
• How can you use the DDM to develop an earnings multiplier model?
• What does the DDM model imply are the factors that determine a stock’s P/E ratio?
• What two general variables need to be estimated in any valuation approach?
• How do you estimate the major inputs to the stock valuation models: (1) the required rate of return, and (2) the

expected growth rate of earnings, cash flows, or dividends?
• What additional factors must be considered when estimating the required rate of return and growth rate for a

foreign security?

At the start of this book, we defined an investment as a commitment of funds for a
period of time to derive a rate of return that would compensate the investor for the
time during which the funds are invested, for the expected rate of inflation during the
investment horizon, and for the uncertainty involved. From this definition, we know
that the first step in making an investment is determining your required rate of
return.

Once you have determined this rate, some investment alternatives, such as savings
accounts and T-bills, are fairly easy to evaluate because they provide stated cash flows.
Most investments have expected cash flows and a stated market price (e.g., common
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stock), and you must estimate a value for the investment to determine if its current
market price is consistent with your estimated intrinsic value. You must estimate the
intrinsic value of the security based on its expected cash flows and your required rate
of return. After you have completed estimating a security’s intrinsic value, you com-
pare this estimated intrinsic value to the prevailing market price to decide whether or
not you want to buy the security.

This investment decision process is similar to the process you follow when decid-
ing on a corporate investment or when shopping for clothes, a stereo, or a car. In each
case, you examine the item and decide how much it is worth to you (its value). If the
price equals its estimated value or is less, you would buy it. The same technique
applies to securities, except that the determination of a security’s value is more formal.

We start our investigation of security valuation by discussing the valuation
process. There are two general approaches to the valuation process: (1) the top-
down, three-step approach, or (2) the bottom-up, stock valuation, stockpicking ap-
proach. Both of these approaches can be implemented by either fundamentalists or
technicians. The difference between the two approaches is the perceived importance
of the economy and a firm’s industry on the valuation of a firm and its stock.

Advocates of the top-down, three-step approach believe that both the economy/
market and the industry effect have a significant impact on the total returns for indi-
vidual stocks. In contrast, those who employ the bottom-up, stockpicking approach
contend that it is possible to find stocks that are undervalued relative to their market
price, and these stocks will provide superior returns regardless of the market and
industry outlook.

Both of these approaches have numerous supporters, and advocates of both ap-
proaches have been quite successful.1 In this book, we advocate and present the top-
down, three-step approach because of its logic and empirical support. Although we
believe that a portfolio manager or an investor can be successful using the bottom-
up approach, we believe that it is more difficult to be successful because these stock-
pickers are ignoring substantial information from an analysis of the outlook for the
market and the firm’s industry.

Although we know that the value of a security is determined by its quality and
profit potential, we also believe that the economic environment and the performance
of a firm’s industry influence the value of a security and its rate of return. Therefore,
we describe these influences and explain how they can be incorporated into the anal-
ysis of a security’s value. Subsequently, we describe the theory of value and emphasize
the factors that affect the value of individual securities.

Next, we apply these valuation concepts to the valuation of different assets—bonds,
preferred stock, and common stock. In this section, we show how the valuation models
help investors calculate how much they should pay for these assets. In the final section,
we emphasize the estimation of the variables that affect value (the required rate of re-
turn and the expected growth rate of cash flows). We conclude with a discussion of ad-
ditional factors that must be considered when evaluating international securities.

1For the history and selection process of Warren Buffett, a legendary stockpicker, see Hagstrom (2001) or Lowenstein (1995).
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11.1 AN OVERVIEW OF THE VALUATION PROCESS
Psychologists suggest that the success or failure of an individual can be caused as much by his
or her social, economic, and family environment as by genetic gifts. Extending this idea to the
valuation of securities means we should consider a firm’s economic and industry environment
during the valuation process. Regardless of the qualities or capabilities of a firm and its man-
agement, the economic and industry environment will have a major influence on the success
of a firm and the realized rate of return on its stock.

As an example, assume you own shares of the strongest and most successful firm producing
home furnishings. If you own the shares during a strong economic expansion, the sales and
earnings of the firm will increase and your rate of return on the stock should be quite high.
In contrast, if you own the same stock during a major economic recession, the sales, earnings,
and cash flows of this firm (and probably most or all of the firms in the industry) would likely
experience a decline, and the price of its stock would be stable or decline. Therefore, when as-
sessing the future value of a security, it is necessary to analyze the outlook for the aggregate
economy and the firm’s specific industry.

The valuation process is like the chicken-and-egg dilemma. Do you start by analyzing the
macroeconomy and various industries before individual stocks, or do you begin with individ-
ual securities and gradually combine these firms into industries and the industries into the en-
tire economy? For reasons discussed in the next section, we contend that the discussion should
begin with an analysis of aggregate economies and overall securities markets and progress to
different industries with a global perspective. Only after a thorough analysis of a global indus-
try are you in a position to properly evaluate the securities issued by individual firms within
the better industries. Thus, we recommend a three-step, top-down valuation process in which
you first examine the influence of the general economy on all firms and the security markets,
then analyze the prospects for alternative global industries in this economic environment, and
finally turn to the analysis of individual firms in the alternative industries and to the common
stock of these firms. Exhibit 11.1 indicates the procedure recommended.

11.2 WHY A THREE-STEP VALUATION PROCESS?

11.2.1 General Economic Influences
Monetary and fiscal policy measures enacted by various agencies of national governments
influence the aggregate economies of those countries. The resulting economic conditions
influence all industries and companies within the economies.

Fiscal policy initiatives, such as tax credits or tax cuts, can encourage spending, whereas ad-
ditional taxes on income, gasoline, cigarettes, and liquor can discourage spending. Increases or
decreases in government spending on defense, on unemployment insurance, retraining pro-
grams, or on highways also influence the general economy. These fiscal policies influence the
business environment for firms that rely directly on such government expenditures. In addi-
tion, we know that government spending has a strong multiplier effect. For example, increases
in road building increase the demand for earth-moving equipment and concrete materials. As
a result, in addition to construction workers, the employees of industries that supply the
equipment and materials have more to spend on consumer goods, which raises the demand
for consumer goods, which, in turn, affects another set of suppliers.

Monetary policy produces similar economic changes. A restrictive monetary policy that re-
duces the growth rate of the money supply reduces the supply of funds for working capital and
expansion for all businesses. Alternatively, a restrictive monetary policy that targets interest
rates would raise market interest rates and therefore firms’ costs and make it more expensive
for individuals to finance home mortgages and to purchase other durable goods, such as autos
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and appliances. Monetary policy therefore affects all segments of an economy and that econo-
my’s relationship with other economies.

Any economic analysis requires the consideration of inflation. As discussed, inflation causes
differences between real and nominal interest rates and changes the spending, saving, and in-
vestment behaviors of consumers and corporations. In addition, unexpected changes in the
rate of inflation make it difficult for firms to plan, which inhibits growth and innovation. Be-
yond the impact on the domestic economy, differential inflation and interest rates also influ-
ence the trade balance between countries and the exchange rate for currencies.

In addition to monetary and fiscal policy actions, such events as war, political upheavals in
foreign countries, or international monetary devaluations produce changes in the business en-
vironment that add to the uncertainty of sales and earnings expectations and therefore the risk
premium required by investors. For example, the political uncertainty in Russia during the late
1990s caused a significant increase in the risk premium for investors in Russia and a reduction
in investment and spending in Russia. In contrast, the end of apartheid in South Africa and
the country’s open election in the mid-1990s were viewed as positive events and have led to a
significant increase in economic activity in the country. Similarly, the peace accord in North-
ern Ireland in the late 1990s caused a major influx of investment and tourist dollars. Finally,
the debt problems in Greece and several other European countries in 2010 and 2011 have
threatened the European Union and the value of the euro currency.

In short, it is difficult to conceive of any industry or company that can avoid the impact of
macroeconomic developments that affect the total economy. Because aggregate economic

Exhibit 11.1 Overview of the Investment Process

Analysis of Alternative Economies
and Security Markets

Objective: Decide how to allocate investment
funds among countries and within countries to

bonds, stocks, and cash

Analysis of Alternative Industries

Objective: Based upon the economic and
market analysis, determine which
industries will prosper and which
industries will suffer on a global

basis and within countries

Analysis of Individual
Companies and Stocks

Objective: Following the
analysis of the

industries, determine
which companies

within these
industries will
prosper and

which stocks are
undervalued 
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events have a profound effect on all industries and companies within these industries, these
macroeconomic factors should be considered before industries are analyzed.

Taking a global portfolio perspective, the asset allocation for a country within a global port-
folio will be affected by its economic outlook. If a recession is imminent in a country, you
would expect a negative impact on its security prices. Because of these economic expectations,
investors would be apprehensive about investing in most industries in the country. Given these
expectations, the country will be underweighted in portfolios relative to its weight based on its
market value. Further, given these pessimistic expectations, any funds that are invested in the
country would be directed to low-risk sectors (industries) of the economy.

In contrast, optimistic economic and stock market outlooks for a given country should lead
an investor to increase the overall allocation to this country (overweight the country com-
pared to its weights determined by its relative market value).2 After allocating funds among
countries, the investor looks for outstanding industries in each country. This search for the
best industries is enhanced by the economic analysis because the future performance of most
industries depends on the country’s economic outlook and the industry’s expected relationship
to the economy during the particular phase of the business cycle.

11.2.2 Industry Influences
The second step in the valuation process is to identify global industries that will prosper or
suffer in the long run or during the expected near-term economic environment. Examples of
conditions that affect specific industries are strikes within a major producing country, import
or export quotas or taxes, a worldwide shortage or an excess supply of a resource or product,
or government-imposed regulations on an industry.

You should remember that alternative industries react to economic changes at different
points in the business cycle. For example, firms typically increase capital expenditures when
they are operating at full capacity at the peak of the economic cycle. Therefore, industries
that provide plant and equipment will typically be affected toward the end of a cycle. In addi-
tion, alternative industries have different responses to the business cycle. As an example, cycli-
cal industries, such as steel, autos, and airlines, typically do much better than the aggregate
economy during expansions, but they suffer more during contractions. In contrast, noncyclical
industries, such as retail food and household products, would not experience a significant de-
cline during a recession but also would not experience a strong increase during an economic
expansion.

Another factor that will have a differential effect on industries is demographics. For exam-
ple, it is widely recognized that the U.S. population is weighted toward baby boomers in their
late 50s and that there has been a large surge in the number of citizens over age 65. These two
groups have heavy demand for second homes and medical care and the industries related to
these segments (e.g., home furnishings and pharmaceuticals).

Firms that sell in international markets can benefit or suffer as foreign economies shift. An
industry with a substantial worldwide market might experience low demand in its domestic
market but benefit from growing demand in its international market. As an example, much
of the growth for Coca-Cola and Pepsi and the fast-food chains, such as McDonald’s and
Burger King, has come from international expansion in Europe and the Far East.

In general, an industry’s prospects within the global business environment will determine
how well or poorly an individual firm will fare, so industry analysis should precede company
analysis. Few companies perform well in a poor industry, so even the best company in an in-
dustry with a negative outlook is a bad prospect for investment. For example, a poor sales and
earnings outlook in the farm equipment industry would have a negative impact on Deere and

2We will show an example of a global asset allocation in Chapter 12.
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Co., a well-managed firm and probably the best firm in its industry. Though Deere would
likely perform better than other firms in the industry (some might go bankrupt), its earnings
and stock performance would still fall far short of its past performance, and the company
would probably do poorly compared to firms in most other industries.

Notably, even money managers who are essentially “stockpickers” consider industry analy-
sis important because a firm’s industry basically determines its business risk due to sales vola-
tility and operating leverage. Also, its profitability is impacted by the competitive environment
in the industry.

11.2.3 Company Analysis
After determining an industry’s outlook, an investor can analyze and compare an individual
firm’s performance relative to the entire industry using financial ratios and cash flow values.
As we discussed in Chapter 10, many financial ratios for firms are valid only when they are
compared to the performance of their industries.

You undertake company analysis to identify the best company in a promising industry. This
involves examining a firm’s past performance and, more important, its future prospects. After
you understand the firm and its outlook, you can estimate its value using one of several valua-
tion models. An important point that will be emphasized is that it is your estimated inputs to the
valuation models that are critical, and the quality of these inputs depends on your prior market-
industry-company analysis. In the final step, you compare your estimated intrinsic value to the
prevailing market price of the firm’s stock and decide whether its stock is a good investment.

Your final goal is to select the best stock within a desirable industry and include it in your
portfolio based on its relationship (correlation) with all other assets in your portfolio. As we
discuss in more detail in Chapter 14, the best stock for investment purposes may not necessar-
ily be issued by the best company because the stock of the finest company in an industry may
be overpriced, which would cause it to be a poor investment. You cannot know whether a
security is undervalued or overvalued until you have thoroughly analyzed the company,
estimated its intrinsic value, and compared your estimated intrinsic value to the market price
of the firm’s stock.

11.2.4 Does the Three-Step Process Work?
Although you might agree with the logic of the three-step investment process, you might won-
der how well this process works in selecting investments. The results of several academic stud-
ies have supported this technique. First, studies indicated that most changes in an individual
firm’s earnings could be attributed to changes in aggregate corporate earnings and changes in
earnings for the firm’s industry, with the aggregate earnings changes being more important.
Although the relative influence of the general economy and the industry on a firm’s earnings
varied among individual firms, the results consistently demonstrated that the economic envi-
ronment had a significant effect on firm earnings.

Second, studies by Moore and Cullity (1988) and Siegel (1991) found a relationship be-
tween aggregate stock prices and various economic series, such as employment, income, and
production. These results supported the view that a relationship exists between stock prices
and economic expansions and contractions.

Third, an analysis of the relationship between rates of return for the aggregate stock market,
alternative industries, and individual stocks showed that most of the changes in rates of return
for individual stocks could be explained by changes in the rates of return for the aggregate stock
market and the stock’s industry. As shown by Meyers (1973), although the importance of the
market effect tended to decline over time and the significance of the industry effect varied
among industries, the combined market-industry effect on an individual stock’s rate of return
was still important.
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These results from academic studies support the use of the three-step investment process.
This investment decision approach is consistent with the discussion in Chapter 2, which
contended that the most important decision is the asset allocation decision.3 The asset alloca-
tion specifies: (1) what proportion of your portfolio will be invested in various nations’ econo-
mies, (2) within each country, how you will divide your assets among stocks, bonds, or other
assets, and (3) your industry selections, based on which industries are expected to prosper in
the projected economic environment. We provide an example of global asset allocation in
Chapter 12.

Now that we have described and justified the three-step process, we need to consider the
theory of valuation. The application of this theory allows us to compute estimated intrinsic va-
lues for the market, for alternative industries, and for the stocks of individual firms. Finally, we
compare these estimated intrinsic values to current market prices and determine appropriate
investment decisions.

11.3 THEORY OF VALUATION
You may recall from your studies in accounting, economics, or corporate finance that the
value of an asset is the present value of its expected returns. Specifically, you expect an asset
to provide a stream of returns during the period of time you own it. To convert this estimated
stream of returns to a value for the security, you must discount this stream at your required
rate of return. This process of valuation requires estimates of: (1) the stream of expected re-
turns and (2) the required rate of return on the investment (its discount rate).

11.3.1 Stream of Expected Returns (Cash Flows)
An estimate of the expected returns from an investment encompasses not only the size but also
the form, time pattern, and uncertainty of returns, which affect the required rate of return.

Form of Returns The returns from an investment can take many forms, including earnings,
cash flows, dividends, interest payments, or capital gains (increases in value) during a period.
We will consider several alternative valuation techniques that use different forms of returns. As
an example, one common stock valuation model applies a multiplier to a firm’s future earnings,
whereas another valuation model computes the present value of a firm’s alternative cash flows,
and a third model estimates the present value of dividend payments. Returns or cash flows can
come in many forms, and you must consider all of them to evaluate an investment accurately.

Time Pattern and Growth Rate of Returns You cannot calculate an accurate value for a
security unless you can estimate when you will receive the returns or cash flows. Because
money has a time value, you must estimate the time pattern and growth rate of returns (cash
flows) from an investment. This knowledge will make it possible to properly value the stream
of returns relative to alternative investments that have a different time pattern and growth rate
of returns or cash flows.

11.3.2 Required Rate of Return
Uncertainty of Returns (Cash Flows) You will recall from Chapter 1 that the required rate
of return on an investment is determined by: (1) the economy’s real risk-free rate of return,
plus (2) the expected rate of inflation during the holding period, plus (3) a risk premium that
is determined by the uncertainty of returns. All investments are affected by the risk-free rate

3The classic studies that established the importance of asset allocation are Brinson, Hood, and Beebower (1986),
followed by Brinson, Singer, and Beebower (1991). A subsequent well-regarded application of these concepts is
contained in Cohen (1996).
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and the expected rate of inflation because these two variables determine the nominal risk-free
rate. Therefore, the factor that causes a difference in required rates of return is the risk pre-
mium for alternative investments. In turn, this risk premium depends on the uncertainty of
returns or cash flows from an investment.

We can identify the sources of the uncertainty of returns by the internal characteristics of
assets or by market-determined factors. Earlier, we subdivided the internal characteristics for a
firm into business risk (BR), financial risk (FR), liquidity risk (LR), exchange rate risk (ERR),
and country risk (CR). The market-determined risk measures are the systematic risk of the as-
set (its beta) or a set of multiple risk factors that were discussed in Chapter 9.

11.3.3 Investment Decision Process: A Comparison of
Estimated Values and Market Prices
To ensure that you receive your required return on an investment, you must estimate the in-
trinsic value of the investment at your required rate of return and then compare this estimated
intrinsic value to the prevailing market price. You should not buy an investment if its market
price exceeds your estimated value because the difference will prevent you from receiving your
required rate of return on the investment. In contrast, if the estimated intrinsic value of the
investment exceeds the market price, you should buy the investment. In summary:

If Estimated Intrinsic Value > Market Price, Buy or Hold it if You Own It.
If Estimated Intrinsic Value < Market Price, Don’t Buy or Sell it if You Own It.

For example, assume you read about a firm that produces athletic shoes, and its stock is listed
on the NYSE. Using one of the valuation models we will discuss and making estimates of the
earnings, or cash flows, and the growth of these variables based on the company’s annual re-
port and other information, you estimate the company’s intrinsic stock value using your re-
quired rate of return as $20 a share. After estimating this value, you look in the paper and
see that the stock is currently being traded at $15 a share. You would want to buy this stock
because you think it is worth $20 a share and you can buy it for $15 a share. In contrast, if the
current market price were $25 a share, you would not want to buy the stock because, based
upon your valuation, it will cost more than you estimate it is worth—it is overvalued.

The theory of value provides a common framework for the valuation of all investments.
Different applications of this theory generate different estimated values for alternative invest-
ments because of the different payment streams and characteristics of the securities. The inter-
est and principal payments on a bond differ substantially from the expected dividends and
future selling price for a common stock. The initial discussion that follows applies the dis-
counted cash flow method to bonds, preferred stock, and common stock. This presentation
demonstrates that the same basic model is useful across a range of investments. Subsequently,
because of the difficulty in estimating the value of common stock, we consider two general ap-
proaches and numerous techniques for the valuation of stock.

11.4 VALUATION OF ALTERNATIVE INVESTMENTS

11.4.1 Valuation of Bonds
Calculating the value of bonds is relatively easy because the size and time pattern of cash flows
from the bond over its life are known. A bond typically promises the following:

1. Interest payments every six months equal to one-half the coupon rate times the face value
of the bond

2. The payment of the principal on the bond’s maturity date
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As an example, in 2012, a $10,000 bond due in 2027 with a 10 percent coupon will pay $500
every six months for its 15-year life. In addition, the bond issuer promises to pay the $10,000
principal at maturity in 2027. Therefore, assuming the bond issuer does not default, the inves-
tor knows what payments (cash flows) will be made and when they will be made.

Applying the valuation theory—which states that the value of any asset is the present value
of its cash flows—the value of the bond is the present value of the interest payments, which we
can think of as an annuity of $500 every six months for 15 years, and the present value of the
principal payment, which in this case is the present value of $10,000 to be paid at the end of
15 years. The only unknown for this asset (assuming the borrower does not default) is the re-
quired rate of return that should be used to discount the expected stream of returns (cash
flows). If the prevailing nominal risk-free rate is 7 percent and the investor requires a 3 per-
cent risk premium on this bond because there is some probability of default, the required rate
of return would be 10 percent.

The present value of the semiannual interest payments is an annuity for 30 periods (15
years every six months) at one-half the required return (5 percent):4

$500× 15:3725= $7,686
ðPresent Value of Interest Payments at 10 PercentÞ

The present value of the principal is likewise discounted at 5 percent for 30 periods:5

$10,000× 0:2314= $2,314
ðPresent Value of the Principal Payment at 10 PercentÞ

This can be summarized as follows:

Present Value of Interest Payments $500× 15:3725 = $ 7,686
Present Value of Principal Payment $10,000× 0:2314 = 2,314
Total Present Value of Bond at 10 Percent = $10,000

This is the amount that an investor should be willing to pay for this bond, assuming that the
required rate of return on a bond of this risk class is 10 percent. If the market price of the
bond is above this value, the investor should not buy it because the promised yield to maturity
at this higher price will be less than the investor’s required rate of return.

Alternatively, assuming an investor requires a 12 percent return on this bond, its value would be:

$500× 13:7648 = $6,882
$10,000× 0:1741 = 1,741

Total Present Value of Bond at 12 Percent = $8,623

This example shows that if you want a higher rate of return, you will not pay as much for an
asset; that is, a given stream of cash flows has a lower value to you. It is this characteristic that
leads to the often-used phrase that the prices of bonds move in an opposite direction of yields.
As before, you would compare this computed present value to the market price of the bond to
determine whether you should invest in it.6

11.4.2 Valuation of Preferred Stock
The owner of a preferred stock receives a promise that it will pay a stated dividend, usually
each quarter, for an infinite period. Preferred stock is a perpetuity because it has no maturity.

4The annuity factors and present value factors are contained in Appendix C at the end of the book.
5If we used annual compounding, this would be 0.239 rather than 0.2314. We use semiannual compounding because
it is consistent with the interest payments and is used in practice.
6To test your mastery of bond valuation, check that if the required rate of return were 8 percent, the value of this
bond would be $11,729.

Chapter 11: An Introduction to Security Valuation 335



As was true with a bond, stated payments are made on specified dates although the issuer of
this stock does not have the same legal obligation to pay investors as do issuers of bonds. Pay-
ments are made only after the firm meets its bond interest payments. Because this reduced le-
gal obligation increases the uncertainty of returns, investors should require a higher rate of
return on a firm’s preferred stock than on its bonds. Although this differential in required re-
turn should exist in theory, it generally does not exist in practice because of the tax treatment
accorded dividends paid to corporations. As described in Chapter 3, 80 percent of intercom-
pany preferred dividends are tax exempt, making the effective tax rate on preferred dividends
about 6.8 percent, assuming a corporate tax rate of 34 percent. This tax advantage stimulates
the demand for preferred stocks by corporations, and because of this demand, the yield on
preferred stocks has generally been below that on the highest-grade corporate bonds.

Because preferred stock is a perpetuity, its value is simply the stated annual dividend di-
vided by the required rate of return on preferred stock (kp) as follows:

V =
Dividend

kp

Consider a preferred stock has a $100 par value and a dividend of $8 a year. Because of the
expected rate of inflation, the uncertainty of the dividend payment, and the tax advantage to
you as a corporate investor, assume that your required rate of return on this stock is 9 percent.
Therefore, the value of this preferred stock to you is:

V =
$8
0:09

= $88:89

Given this estimated value, you would inquire about the current market price to decide
whether you would want to buy this preferred stock. If the current market price is $95, you
would decide against a purchase, whereas if it is $80, you would buy the stock. Also, given
the market price of preferred stock, you can derive its promised yield. Assuming a current
market price of $85, the promised yield would be:

kp =
Dividend
Price

=
$8

$85:00
= 0:0941

11.4.3 Approaches to the Valuation of Common Stock
Because of the complexity and importance of valuing common stock, various valuation techni-
ques have been devised over time. These techniques fall into one of two general approaches:
(1) the discounted cash flow valuation techniques, where the value of the stock is estimated
based upon the present value of some measure of cash flow, including dividends, operating
cash flow, and free cash flow; and (2) the relative valuation techniques, where the value of a
stock is estimated based upon its current price relative to variables considered to be significant
to valuation, such as earnings, cash flow, book value, or sales. Exhibit 11.2 provides a visual
presentation of the alternative approaches and specific techniques.

An important point is that both of these approaches and all of these valuation techniques
have several common factors. First, all of them are significantly affected by the investor’s re-
quired rate of return on the stock because this rate becomes the discount rate or is a major
component of the discount rate. Second, all valuation approaches are affected by the estimated
growth rate of the variable used in the valuation technique—for example, dividends, earnings,
cash flow, or sales. As noted in the efficient market discussion, both of these critical variables
must be estimated. As a result, different analysts using the same valuation techniques will
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derive different estimates of value for a stock because they have different estimates for these
critical variable inputs. Put another way, you should assume that most investors are aware of
the valuation models and it is the inputs to the models that make a difference—that is, your
estimates of the discount rate and the growth rate of earnings and cash flows. If you are better
at estimating these inputs, you will be a superior analyst.

The following discussion of equity valuation techniques considers the specific models and
the theoretical and practical strengths and weaknesses of each of them. Notably, the authors’
intent is to present these two approaches as complementary, not competitive, approaches—
that is, you should learn and use both of them.

11.4.4 Why and When to Use the Discounted Cash Flow
Valuation Approach
These discounted cash flow valuation techniques are obvious choices for valuation because they
are the epitome of how we describe value—that is, the present value of expected cash flows.
The major difference between the alternative techniques is how one specifies cash flow—that
is, the measure of cash flow used.

The cleanest and most straightforward measure of cash flow is dividends because these are
clearly cash flows that go directly to the equity investor, which implies that you should use the
cost of equity as the discount rate. However, this dividend technique is difficult to apply to
firms that do not pay dividends during periods of high growth, or that currently pay very lim-
ited dividends because they have high rate of return investment alternatives available. On the
other hand, an advantage is that the reduced form of the dividend discount model (DDM) is
very useful when discussing valuation for a stable, mature entity where the assumption of
relatively constant growth of dividends for the long term is appropriate (a good example is
the aggregate stock market).

The second specification of cash flow is the operating free cash flow, which is generally
described as cash flows after direct costs (cost of goods and selling, general and administrative
expenses) and after allowing for cash flows to support working capital outlays and capital expen-
ditures required for future growth, but before any payments to capital suppliers. Because we are
dealing with the cash flows available for all capital suppliers, the discount rate employed is the
firm’s weighted average cost of capital (WACC). This is a very useful model when comparing
firms with diverse capital structures because you determine the value of the total firm (the entity

Exhibit 11.2 Common Stock Valuation Approaches and Specif ic Techniques

Discounted Cash Flow
Techniques

Relative Valuation
Techniques

• Price/Earning Ratio (P/E )
• Price/Cash Flow Ratio (P/CF )
• Price/Book Value Ratio (P/BV)
• Price/Sales Ratio (P/S)

• Present Value of Dividends (DDM)
• Present Value of Operating Free Cash Flow
• Present Value of Free Cash Flow to Equity

Approaches to Equity Valuation
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value) and then subtract the value of the firm’s debt obligations to arrive at a value for the
firm’s equity.

The third cash flow measure is free cash flow to equity, which is a measure of cash flows
similar to the operating free cash flow described above, but after payments to debt holders,
which means that these are cash flows available to equity owners. Therefore, the appropriate
discount rate is the firm’s cost of equity.

Beyond being theoretically correct, these models allow a substantial amount of flexibility in
terms of changes in sales and expenses that implies changing growth rates over time. Once you
understand how to compute each measure of cash flow, you can estimate cash flow for each
year by constructing a pro forma statement for each year or you can estimate overall growth
rates for the alternative cash flow values as we will demonstrate with the DDM.

A potential difficulty with these cash flow techniques is that they are very dependent on the
two significant inputs—(1) the growth rates of cash flows (both the rate of growth and the
duration of growth), and (2) the estimate of the discount rate. As we will show in several
instances, a small change in either of these values can have a significant impact on the esti-
mated value. As noted earlier, everyone knows and uses similar valuation models, but it is
the inputs that are critical—remember the saying, “GIGO: garbage in, garbage out!” This is
similar to the discussion in Chapter 6 regarding being a superior analyst in a world with an
efficient market.

11.4.5 Why and When to Use the Relative Valuation Techniques
As noted, a benefit but also a potential problem with the discounted cash flow valuation mod-
els is that it is possible to derive intrinsic values that are substantially above or below prevail-
ing prices depending on how you adjust your estimated inputs to the prevailing environment.
An advantage of the relative valuation techniques is that they provide information about how
the market is currently valuing stock at several levels—that is, the aggregate market, alternative
industries, and individual stocks within industries. Following this chapter, which provides the
background for these two approaches, in subsequent chapters we demonstrate the alternative
relative valuation ratios for the aggregate market, for an industry relative to the market, and
for an individual company relative to the aggregate market, to its industry, and to other stocks
in its industry.

The good news is that this relative valuation approach provides information on how
the market is currently valuing securities. The bad news is that it is providing information on
current valuation. The point is, the relative valuation approach provides this information on
current valuation, but it does not provide guidance on whether these current valuations
are appropriate—that is, all valuations at a point in time could be too high or too low. For
example, assume that the market becomes significantly overvalued. If you were to compare
the value for an industry to the very overvalued market, you might contend based on such a
comparison that an industry is undervalued relative to the market. Unfortunately, your judg-
ment may be wrong because of the benchmark you are using—that is, you might be compar-
ing a fully valued industry to a very overvalued market. Alternatively, if you compare an
undervalued industry to an aggregate market that is grossly undervalued, the industry will
appear overvalued by comparison.

Put another way, the relative valuation techniques are appropriate to consider under two
conditions:

1. You have a good set of comparable entities—that is, comparable companies that are simi-
lar in terms of industry, size, and, it is hoped, risk.

2. The aggregate market and the company’s industry are not at a valuation extreme—that is,
they are not either seriously undervalued or seriously overvalued.
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11.4.6 Discounted Cash Flow Valuation Techniques
All of these valuation techniques are based on the basic valuation model, which asserts that the
value of an asset is the present value of its expected future cash flows, as follows:

Vj =
Xn
t = 1

CFt
ð1+ kÞt

where:

Vj = value of Stock j
n = life of the asset

CFt = cash flow in Period t
k = the discount rate that is equal to the investors

,
required rate of return for Asset j,

which is determined by the uncertainty ðriskÞ of the asset
,
s cash flows

As noted, the specific cash flows used will differ between techniques. They range from divi-
dends (the best-known model) to operating free cash flow and free cash flow to equity. We
begin with a fairly detailed presentation of the present-value-of-dividend model, referred to as
the dividend discount model (DDM), because it is intuitively appealing and a very well-known
model. Also, its general approach is similar to the other discounted cash flow models.

The Dividend Discount Model (DDM) This model assumes that the value of a share of
common stock is the present value of all future dividends as follows:7

Vj =
D1

ð1+ kÞ +
D2

ð1+ kÞ2 +
D3

ð1+ kÞ3 + � � � + D∞

ð1+ kÞ∞

=
Xn
t= 1

Dt

ð1+ kÞt
where:

Vj = value of common Stock j
Dt = dividend during Period t
k = required rate of return on Stock j

An obvious question is: What happens when the stock is not held for an infinite period? A sale
of the stock at the end of Year 2 would imply the following formula:

Vj =
D1

ð1+ kÞ +
D2

ð1+ kÞ2 +
SPj2

ð1+ kÞ2
The value is equal to the two dividend payments during Years 1 and 2 plus the sale price (SP)
for stock j at the end of Year 2. The expected selling price of stock j at the end of Year 2 (SPj2)
is simply the value of all remaining dividend payments.

SPj2 =
D3

ð1+ kÞ +
D4

ð1+ kÞ2 + � � � + D∞

ð1+ kÞ∞

If SPj2 is discounted back to the present by 1/(1 + k)2, this equation becomes:

PVðSPj2Þ =
D3

ð1+ kÞ +
D4

ð1+ kÞ2 + � � � + D∞

ð1+ kÞ∞
ð1+ kÞ2

=
D3

ð1+ kÞ3 +
D4

ð1+ kÞ4 + � � � + D∞

ð1+ kÞ∞

7This model was initially set forth in Williams (1938) and subsequently reintroduced and expanded by Gordon (1962).
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which is simply an extension of the original equation. Whenever the stock is sold, its value
(that is, the sale price at that time) will be the present value of all future dividends. When
this ending value is discounted back to the present, you are back to the original dividend dis-
count model.

What about stocks that pay no dividends? Again, the concept is the same, except that some
of the early dividend payments are zero. Notably, there are expectations that at some point the
firm will start paying dividends. If investors lacked such an expectation, nobody would be will-
ing to buy the security. It would have zero value. A firm with a non-dividend-paying stock is
reinvesting its capital in very profitable projects rather than paying current dividends so that
its earnings and dividend stream will be larger and grow faster in the future. In this case, we
would apply the DDM as:

Vj =
D1

ð1+ kÞ +
D2

ð1+ kÞ2 +
D3

ð1+ kÞ3 + � � � + D∞

ð1+ kÞ∞

where:

D1= 0;  D2 = 0

The investor expects that when the firm starts paying dividends in Period 3, it will be a large
initial amount and dividends will grow faster than those of a comparable stock that had paid
out dividends. The stock has value because of these future dividends. We will apply this model
to several cases having different holding periods that will show how it works.

One-Year Holding Period Assume an investor wants to buy the stock, hold it for one year,
and then sell it. To determine the value of the stock—that is, how much the investor should
be willing to pay for it—using the DDM, we must estimate the dividend to be received during
the period, the expected sale price at the end of the holding period, and the investor’s required
rate of return.

To estimate the dividend for the coming year, adjust the current dividend for expectations
regarding the change in the dividend during the year. Assume the company we are analyzing
earned $2.50 a share last year and paid a dividend of $1 a share. Assume further that the firm
has been fairly consistent in maintaining this 40 percent payout over time. The consensus of
financial analysts is that the firm will earn about $2.75 during the coming year and will raise
its dividend to $1.10 per share.

A crucial estimate is the expected selling price for the stock a year from now. You can
estimate this expected selling price by one or more of three alternative procedures. In the first,
you can apply the dividend discount model where you estimate the specific dividend payments
for a number of years into the future and calculate the value of the stock from these estimates.
In the second procedure, the earnings multiplier model, you multiply the future expected
earnings for the stock by an earnings multiple, which you likewise estimate, to find an
expected sale price. We will discuss the earnings multiple model in a later section of the
chapter.

In the third method, you estimate the firm’s future earnings and its dividend payout ratio
to arrive at an estimate of its expected dividend at your sale date. Given this dividend and an
estimate of the dividend yield on stocks, you can derive a price estimate.

Given the estimated earnings and dividend above (earnings of $2.75, and dividend of
$1.10), we can use the earnings multiplier and the dividend yield procedures as follows:

The long-run forward P/E of stocks is between 12 and 16. Using the midpoint of 14, we get an
estimated price of

14 × $2.75 = $35.50
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The long-run dividend yield on stocks has been between 1.50 percent and 5.00 percent, but
in recent years (since 1980) it has been 1.50 to 4.00 percent, which implies a midpoint of 2.75
percent. Using this estimate with the $1.10 dividend gives an estimated price of

$1:10
0:0275

= $40:00

The average of these two estimates is $37.75, which is rounded to $38.
Finally, you must determine the required rate of return. As discussed before, the nominal

risk-free rate is determined by the real risk-free rate and the expected rate of inflation. A
widely used proxy for this rate is the promised yield on 10-year government bonds because
the typical investment horizon (expected holding period) is 5 to 10 years. You estimate the
stock’s risk premium by comparing its risk level to the risk of other potential investments. In
later chapters, we discuss how you can estimate this risk. For the moment, assume that 10-year
government bonds are yielding 6 percent, and you believe that a 4 percent risk premium over
the yield of these bonds is appropriate for this stock. Thus, you specify a required rate of re-
turn of 10 percent.

In summary, you have estimated the dividend at $1.10 (payable at year’s end), an ending
sale price of $38, and a required rate of return of 10 percent. Given these inputs, you would
estimate the value of this stock as follows:

V1 =
$1:10

ð1+ 0:10Þ +
$38:00

ð1+ 0:10Þ

=
$1:10
1:10

+
$38:00
1:10

= $1:00+ 34:55

= $35:55

Note that we have not mentioned the current market price of the stock. This is because the
market price is not relevant to you as an investor except as a comparison to the independently
derived intrinsic value based on your estimates of the relevant variables. Once we have calcu-
lated the stock’s intrinsic value as $35.55, we can compare it to the market price and apply the
investment decision rule: If the stock’s market price is more than $35.55, do not buy; if it is
equal to or less than $35.55, buy.

Multiple-Year Holding Period If you anticipate holding the stock for several years and then
selling it, the valuation estimate is harder. You must forecast several future dividend payments
and estimate the sale price of the stock several years in the future.

The difficulty with estimating future dividend payments is that the future stream can have
numerous forms. The exact estimate of the future dividends depends on two projections. The
first is your outlook for earnings growth because earnings are the source of dividends. The sec-
ond projection is the firm’s dividend policy, which can take several forms. A firm can have a
constant percent payout of earnings each year, which implies a change in dividend each year,
or the firm could follow a step pattern in which it increases the dividend rate by a variable
dollar amount each year or every two or three years. The easiest dividend policy is to assume
that the firm enjoys a constant growth rate in earnings and maintains a constant dividend pay-
out. This set of assumptions implies that the dividend stream will experience a constant
growth rate that is equal to the earnings growth rate. Clearly, the important estimate by the
analyst is the growth rate of earnings, which will provide the dividend estimates and ending
estimates for earnings and the dividends that are used to derive the ending price estimate as
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above. As before, the estimated intrinsic value is simply the discounted value of these cash
flows at your required cost of equity. Finally, compare this estimated intrinsic value for the
stock to its current market price to determine whether you should buy it.

At this point, you should recognize that the valuation procedure discussed here is similar to
that used in corporate finance when making investment decisions, except that the cash flows
are from dividends instead of returns to an investment project. Also, rather than estimating
the scrap value or salvage value of a corporate asset, we are estimating the ending sale price
for the stock. Finally, rather than discounting cash flows using the firm’s cost of capital,
we use the individual’s required rate of return on the company’s equity. In both cases, we
are looking for excess present value, which means that the present value of expected cash
inflows—that is, the estimated intrinsic value of the asset—exceeds the present value of cash
outflows, which is the market price of the asset.

Infinite Period Model We can extend the multiperiod model by extending our estimates of
dividends, but the benefits derived from these extensions would be minimal. Instead, we will
move to the infinite period dividend discount model, which assumes that investors estimate
future dividend payments for an infinite number of periods.

Needless to say, this is a formidable task. We must make some simplifying assumptions
about this future stream of dividends to make the task viable. The easiest assumption is that
the future dividend stream will grow at a constant rate for an infinite period. This is a rather
heroic assumption in many instances, but where it does hold, we can use the model to value
individual stocks as well as the aggregate stock market and alternative industries. This model is
generalized as follows:

Vj =
D0ð1+ gÞ
ð1+ kÞ +

D0ð1+ gÞ2
ð1+ kÞ2 + � � � + D0ð1+ gÞn

ð1+ kÞn

where:

Vj =  the value of Stock j
D0 = the dividend payment in the current period
g = the constant growth rate of dividends
k = the required rate of return on Stock j
n = the number of periods, which we assume to be infinite

In the appendix to this chapter, we show that with certain assumptions this infinite period
constant growth rate model can be simplified to the following expression (referred to as the
reduced form DDM):

Vj =
D1

k− g

You will probably recognize this formula as one that is widely used in corporate finance to
estimate the cost of equity capital for the firm—that is, k = D/V + g.

To use this model for valuation, you must estimate: (1) the required rate of return (k) and
(2) the expected constant growth rate of dividends (g). After estimating g, it is a simple matter
to estimate D1 because it is the current dividend (D0) times (1 + g).

Consider the example of a stock with a current dividend of $1 a share. You believe that,
over the long run, this company’s earnings and dividends will grow at 7 percent; your estimate
of g is 0.07, which implies that you expect the dividend next year (D1) to be $1.07. For the
long run, you expect a nominal risk-free rate of about 6 percent and a risk premium for this
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stock of 5 percent. Therefore, you set your long-run required rate of return on this stock at 11
percent; your estimate of k is 0.11. To summarize the relevant estimates:

g = 0:07

k = 0:11

D1 = $1:07ð$1:00× 1:07Þ

V =
$1:07

0:11− 0:07

=
$1:07
0:04

= $26:75

A small change in any of the original estimates will have a large impact on V, as shown by the
following examples:

1. g = 0.07; k = 0.12; D1 = $1.07. (We assume an increase in k.)

V =
$1:07

0:12− 0:07

=
$1:07
0:05

= $21:40

2. g = 0.08; k = 0.11; D1 = $1.08 (We assume an increase in g.)

V =
$1:08

0:11− 0:08

=
$1:08
0:03

= $36:00

These examples show that as small a change as 1 percent in either g or k produces a large differ-
ence in the estimated value of the stock. The crucial relationship that determines the value of the
stock is the spread between the required rate of return (k) and the expected growth rate
of dividends (g). Anything that causes a decline in the spread will cause an increase in the com-
puted value, whereas any increase in the spread will decrease the computed value of the stock.

11.4.7 Infinite Period DDM and Growth Companies
As noted in the appendix to this chapter, the infinite period DDM has the following assumptions:

1. Dividends grow at a constant rate.
2. The constant growth rate will continue for an infinite period.
3. The required rate of return (k) is greater than the infinite growth rate (g). If it is not, the

model gives meaningless results because the denominator becomes negative.

What is the effect of these assumptions if you want to use this model to value the stock of
growth companies, such as Intel, Pfizer, Microsoft, Apple, and Google? Growth companies
are firms that have the opportunities and abilities to earn rates of return on investments that
are consistently above their required rates of return.8 You will recall from corporate finance

8Growth companies are discussed in Salomon (1963) and Miller and Modigliani (1961). Models to value growth com-
panies are discussed in Chapter 14.
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that the required rate of return for a corporation is its weighted average cost of capital
(WACC). An example might be Intel, which has a WACC of about 12 percent, but is currently
earning about 20 percent on its invested capital. Therefore, we would consider Intel a growth
company. To exploit these outstanding investment opportunities, these growth firms generally
retain a high percentage of earnings for reinvestment, and their earnings will grow faster than
those of the typical firm. You will recall from the discussion in Chapter 10 that a firm’s sus-
tainable growth is a function of its retention rate and its return on equity (ROE). Notably, as
discussed subsequently, the earnings growth pattern for these growth companies is inconsis-
tent with the assumptions of the infinite period DDM.

First, the infinite period DDM assumes dividends will grow at a constant rate for an infi-
nite period. This assumption seldom holds for companies currently growing at above-average
rates. As an example, both Apple and Google have grown at rates in excess of 20 percent a
year for several years. It is unlikely that they can maintain such extreme rates of growth
because of the inability to continue earning the ROEs implied by this growth for an infinite
period in an economy where other firms will compete with them for these high rates of
return.

Second, during the periods when these firms experience abnormally high rates of growth,
their rates of growth probably exceed their required rates of return. There is no automatic re-
lationship between growth and risk; a high-growth company is not necessarily a high-risk
company. In fact, a firm growing at a high constant rate would have lower risk (less uncer-
tainty) than a low-growth firm with an unstable earnings pattern.

In summary, some firms experience periods of abnormally high rates of growth for some
finite periods of time. The infinite period DDM cannot be used to value these true growth
firms because these high-growth conditions are temporary and, therefore, inconsistent with
the assumptions of the DDM. In the following section, we discuss how to adjust the DDM to
value a firm with temporary supernormal growth. In Chapter 14, we will discuss additional
models used for estimating the stock value of growth companies.

11.4.8 Valuation with Temporary Supernormal Growth
Thus far, we have considered how to value a firm with different growth rates for short periods
of time (one to three years) and how to value a stock using a model that assumes a constant
growth rate for an infinite period. As noted, the assumptions of the model make it impossible
to use the infinite period constant growth model to value true growth companies. The point is,
in a competitive free enterprise economy, it is not reasonable to expect a company to perma-
nently maintain a growth rate higher than its required rate of return because competition will
eventually enter this apparently lucrative business, which will reduce the firm’s profit margins
and therefore its ROE and growth rate. Therefore, after a few years of exceptional growth—
that is, a period of temporary supernormal growth—a firm’s growth rate is expected to decline.
Eventually, its growth rate is expected to stabilize at a constant level consistent with the as-
sumptions of the infinite period DDM.

To determine the value of a temporary supernormal growth company, you must combine
the previous models. In analyzing the initial years of exceptional growth, you examine each
year individually. If the company is expected to have two or three stages of supernormal
growth, you must examine each year during these stages of growth. When the firm’s growth
rate stabilizes at a rate below the required rate of return, you can compute the remaining value
of the firm assuming constant growth using the DDM and discount this lump-sum constant
growth value back to the present. The technique should become clear as you work through
the following example.

The Bourke Company has a current dividend (D0) of $2 a share. The following are the ex-
pected annual growth rates for dividends.

344 Part 3: Valuation Principles and Practices



Year Dividend Growth Rate

1–3 25%

4–6 20

7–9 15

10 on 9

The required rate of return for the stock (the company’s cost of equity) is 14 percent. There-
fore, the value equation becomes (Exhibit 11.3 presents it in a table):

Vj =
2:00ð1:25Þ

1:14
+
2:00ð1:25Þ2
ð1:14Þ2 +

2:00ð1:25Þ3
ð1:14Þ3

+
2:00ð1:25Þ3ð1:20Þ

ð1:14Þ4 +
2:00ð1:25Þ3ð1:20Þ2

ð1:14Þ5

+
2:00ð1:25Þ3ð1:20Þ3

ð1:14Þ6 +
2:00ð1:25Þ3ð1:20Þ3ð1:15Þ

ð1:14Þ7

+
2:00ð1:25Þ3ð1:20Þ3ð1:15Þ2

ð1:14Þ8 +
2:00ð1:25Þ3ð1:20Þ3ð1:15Þ3

ð1:14Þ9

+

2:00ð1:25Þ3ð1:20Þ3ð1:15Þ3ð1:09Þ
ð0:14− 0:09Þ

ð1:14Þ9

The computations in Exhibit 11.3 indicate that the total value of the stock is $94.36. As before,
you would compare this estimate of intrinsic value to the market price of the stock when de-
ciding whether to purchase the stock. The difficult part of the valuation is both estimating the
supernormal growth rates and determining how long each of the growth rates will last.

To summarize this section, the initial present value of cash flow stock valuation model con-
sidered was the dividend discount model (DDM). After explaining the basic model and the

Exhibit 11.3 Computation of Value for the Stock of a Company with Temporary Supernormal Growth

Year Dividend
Discount Factor
(14 percent) Present Value

1 $ 2.50 0.8772 $ 2.193

2 3.12 0.7695 2.401

3 3.91 0.6750 2.639

4 4.69 0.5921 2.777

5 5.63 0.5194 2.924

6 6.76 0.4556 3.080

7 7.77 0.3996 3.105

8 8.94 0.3506 3.134

9 10.28 0.3075b 3.161

10 11.21

$224.20a 0.3075b 68.941

Total value = $94.355

aValue of dividend stream for Year 10 and all future dividends (that is, $11.21/(0.14 − 0.09) = $224.20).
bThe discount factor is the ninth-year factor because the valuation of the remaining stream is made at the end of Year 9

to reflect the dividend in Year 10 and all future dividends.
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derivation of its reduced form, we noted that the infinite period DDM cannot be applied to
the valuation of stock for growth companies because the abnormally high growth rate of earn-
ings for the growth company is inconsistent with the assumptions of the infinite period
constant-growth DDM model. Subsequently, we modified the DDM model to evaluate compa-
nies with temporary supernormal growth. In the following sections, we discuss the other pres-
ent value of cash flow techniques assuming a similar set of scenarios.

11.4.9 Present Value of Operating Free Cash Flows
In this model, you are deriving the value of the total firm because you are discounting the op-
erating free cash flows prior to the payment of interest to the debt holders but after deducting
funds needed to maintain the firm’s asset base (capital expenditures). Also, because you are
discounting the total firm’s operating free cash flow, you would use the firm’s weighted aver-
age cost of capital (WACC) as your discount rate. Therefore, once you estimate the value of
the total firm, you subtract the value of debt, assuming your goal is to estimate the value of
the firm’s equity. The total value of the firm is equal to:

Vj =
Xn
t = 1

OFCFt
ð1+WACCjÞt

where:

Vj = value of Firm j
n = number of periods assumed to be infinite

OFCFt = the firm
,
s operating free cash flow in Period t: The detailed specification of

operating free cash flow will be discussed in Chapter 14:
WACCj = Firm j

,
s weighted average cost of capital: The computation of the firm

,
s WACC 

will be discussed in Chapter 14:

Similar to the process with the DDM, it is possible to envision this as a model that requires
estimates for an infinite period. Alternatively, if you are dealing with a mature firm whereby
its operating cash flows have reached a stage of stable growth, you can adapt the infinite
period constant growth DDM model as follows:

Vj =
OFCF1

WACCj − gOFCF

where:

OFCF1 = operating free cash flow in Period 1 equal to OFCF0ð1+ gOFCFÞ
gOFCF = long-term constant growth rate of operating free cash flow

Alternatively, assuming that the firm is expected to experience several different rates of growth
for OFCF, these estimates can be divided into three or four stages, as demonstrated with the
temporary supernormal dividend growth model. Similar to the dividend model, the analyst
must estimate the rate of growth and the duration of growth for each of these periods of
super-normal growth as follows:

Year OFCF Growth Rate

1–4 20%

5–7 15

8–10 10

11 on 6

Therefore, the calculations would estimate the specific OFCFs for each year through Year 10
based on the expected growth rates, but you would use the infinite growth model estimate
when the growth rate reached stability after Year 10. As noted, after determining the value of
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the total firm Vj, you must subtract the value of all nonequity items, including accounts pay-
able, total interest-bearing debt, deferred taxes, and preferred stock, to arrive at the estimated
value of the firm’s equity. This calculation is demonstrated in Chapter 14.

11.4.10 Present Value of Free Cash Flows to Equity
The third discounted cash flow technique deals with “free” cash flows to equity, which would
be derived after operating free cash flows have been adjusted for debt payments (interest and
principal). Also, these cash flows precede dividend payments to the common stockholder. Such
cash flows are referred to as free because they are what is left after providing the funds needed
to maintain the firm’s asset base (similar to operating free cash flow). They are specified as
free cash flows to equity because they also adjust for payments to debt holders and to pre-
ferred stockholders.

Notably, because these are cash flows available to equity owners, the discount rate used is
the firm’s cost of equity (k) rather than the firm’s WACC.

Vj =
Xn
t = 1

FCFEt
ð1+ kjÞt

where:

Vj = value of the stock of Firm j
n = number of periods assumed to be infinite

FCFEt = the firm
,
s free cash flow to equity in Period t: The detailed specification of free

cash flow to equity is discussed in Chapter 14:

Again, how an analyst would implement this general model depends upon the firm’s position
in its life cycle. That is, if the firm is expected to experience stable growth, analysts can use the
infinite growth model. In contrast, if the firm is expected to experience a period of temporary
supernormal growth, analysts should use the multistage growth model similar to the process
used with dividends and for operating free cash flow.

11.5 RELATIVE VALUATION TECHNIQUES
In contrast to the various discounted cash flow techniques that attempt to estimate a specific
value for a stock based on its estimated growth rates and its discount rate, the relative valua-
tion techniques implicitly contend that it is possible to determine the value of an economic
entity (i.e., the market, an industry, or a company) by comparing it to similar entities on the
basis of several relative ratios that compare its stock price to relevant variables that affect
a stock’s value, such as earnings, cash flow, book value, and sales. Therefore, in this section,
we discuss the following relative valuation ratios: (1) price/earnings (P/E), (2) price/cash flow
(P/CF), (3) price/book value (P/BV), and price/sales (P/S). We begin with the P/E ratio, also
referred to as the earnings multiplier model, because it is the most popular relative valuation
ratio. In addition, we will show that the P/E ratio can be directly related to the DDM in a
manner that indicates the variables that affect the P/E ratio.

11.5.1 Earnings Multiplier Model
As noted, many investors prefer to estimate the value of common stock using an earnings
multiplier model. The reasoning for this approach recalls the basic concept that the value of
any investment is the present value of future returns. In the case of common stocks, the re-
turns that investors are entitled to receive are the net earnings of the firm. Therefore, one
way investors can estimate value is by determining how many dollars they are willing to pay
for a dollar of expected earnings (typically represented by the estimated earnings during the
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following 12-month period or an estimate of “normalized earnings”). For example, if investors
are willing to pay 10 times expected or “normal” earnings, they would value a stock they ex-
pect to earn $2 a share during the following year at $20. You can compute the prevailing earn-
ings multiplier, also referred to as the price/earnings (P/E) ratio, as follows:

Earnings Multiplier =Price=Earnings Ratio

=
Current Market Price

Expected 12-Month Earnings

This computation of the current earnings multiplier (P/E ratio) indicates the prevailing atti-
tude of investors toward a stock’s value. Investors must decide if they agree with the prevailing
P/E ratio (that is, is the earnings multiplier too high or too low?) based upon how it compares
to the P/E ratio for the aggregate market, for the firm’s industry, and for similar firms and
stocks.

To answer this question in a defensible manner, we must consider what influences the
earnings multiplier (P/E ratio) over time. For example, over time the aggregate stock market
P/E ratio, as represented by the S&P Industrials Index, has varied from about six times earn-
ings to about 30 times earnings.9 The infinite period dividend discount model can be used to
indicate the variables that should determine the value of the P/E ratio as follows:10

Pi =
D1

k− g

If we divide both sides of the equation by E1 (expected earnings during the next 12 months),
the result is:

Pi
E1

=
D1=E1
k− g

Thus, this model implies that the P/E ratio is determined by:

1. The expected dividend payout ratio (dividends divided by earnings)
2. The estimated required rate of return on the stock (k)
3. The expected growth rate of dividends for the stock (g)

As an example, if we assume a stock has an expected dividend payout of 50 percent, a required
rate of return of 12 percent, and an expected growth rate for dividends of 8 percent, this
would imply that the stock’s P/E ratio should be

D=E = 0:50; k = 0:12; g = 0:08

P=E =
0:50

0:12− 0:08

= 0:50=0:04

= 12:5

9When computing historical P/E ratios, the practice is to use earnings for the past 12 months rather than expected
earnings. Although this practice of using historical earnings will influence the level, it demonstrates the changes in
the P/E ratio over time. Although it may be appropriate to use historical P/E ratios for past comparison, we strongly
believe that investment decisions should emphasize future or forward P/E ratios that use expected earnings.
10In this formulation of the model, we use P rather than V (that is, the value is stated as the estimated price of the
stock). Although the factors that determine the P/E are the same for growth companies, this formula cannot be used
to estimate a specific value because: (1) these firms often do not have dividends, (2) the infinite growth rate assump-
tion is not valid, and (3) the (k − g) assumptions don’t apply.
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Again, a small difference in either k or g or both will have a large impact on the earnings mul-
tiplier, as shown in the following three examples.

1. D/E = 0.50; k = 0.13; g = 0.08. (In this example, we assume a higher k for the stock.)

P=E =
0:50

0:13− 0:08

=
0:50
0:05

= 10

2. D/E = 0.50; k = 0.12; g = 0.09. (In this example, we assume a higher g for the stock and
the original k.)

P=E =
0:50

0:12− 0:09

=
0:50
0:03

= 16:7

3. D/E = 0.50; k = 0.11; g = 0.09. (In this example, we assume a fairly optimistic scenario
where the k for the stock is only 11 percent and there is a higher expected growth rate of
dividends of 9 percent.)

P=E =
0:50

0:11− 0:09

=
0:50
0:02

= 25

As before, the spread between k and g is the main determinant of the size of the P/E ratio.
Although the dividend payout ratio has an impact, we are generally referring to a firm’s
long-run target payout, which is typically rather stable with little effect on year-to-year changes
in the P/E ratio (earnings multiplier).

After estimating the earnings multiple, you would apply it to your estimate of earnings for the
next year (E1) to arrive at an estimated value. In turn, E1 is based on the earnings for the current
year (E0) and your expected growth rate of earnings. Using these two estimates, you would com-
pute an estimated value of the stock and compare this estimated value to its market price.

Consider the following estimates for an example firm:

D=E = 0.50

k = 0.12

g = 0.09

E0 = $2.00

Using these estimates, you would compute an earnings multiple of

P=E =
0:50

0:12− 0:09
=
0:50
0:03

= 16:7

Given current earnings (E0) of $2.00 and a g of 9 percent, you would expect E1 to be $2.18.
Therefore, you would estimate the value (price) of the stock as:

V = 16:7× $2:18
= $36:41
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As before, you would compare this estimated value of the stock to its current market price to
decide whether you should invest in it. This estimate of value is referred to as a two-step pro-
cess because it requires you to estimate future earnings (E1) and a P/E ratio based on expecta-
tions of k and g. These two estimates are discussed in Chapter 14.

11.5.2 The Price/Cash Flow Ratio
The growth in popularity of the relative price/cash flow valuation ratio can be traced to con-
cern over the propensity of some firms to manipulate earnings per share, whereas cash flow
values are generally less prone to manipulation. Also, as noted, cash flow values are important
in fundamental valuation (when computing the present value of cash flow), and they are criti-
cal when doing credit analysis where “cash is king.” The price to cash flow ratio is computed
as follows:

P=CFj =
Pt

CFt + 1

where:

P=CFj = the price=cash flow ratio for Firm j
Pt = the price of the stock in Period t

CFt + 1 = the expected cash flow per share for Firm j

Regarding what variables affect this valuation ratio, the factors are similar to the P/E ratio.
Specifically, the main variables should be (1) the expected growth rate of the cash flow variable
used, and (2) the risk of the stock as indicated by the uncertainty or variability of the cash flow
series over time. The specific cash flow measure used will vary depending upon the nature of
the company and industry and which cash flow specification (for example, operating cash flow
or free cash flow) is the best measure of performance for this industry.11 An appropriate ratio
can also be affected by the firm’s capital structure.

11.5.3 The Price/Book Value Ratio
The price/book value (P/BV) ratio has been widely used for many years by analysts in the
banking industry as a measure of relative value. The book value of a bank is typically consid-
ered a good indicator of intrinsic value because most bank assets, such as bonds and commer-
cial loans, have a value equal to book value. This ratio gained in popularity and credibility as a
relative valuation technique for all types of firms based upon a study by Fama and French
(1992) that indicated a significant inverse relationship between P/BV ratios and excess rates
of return for a cross section of stocks. The P/BV ratio is specified as follows:

P=BVj =
Pt

BVt + 1

where:

P=BVj = the price=book value ratio for Firm j
Pt = the price of the stock in Period t

BVt + 1 = the estimated end-of-year book value per share for Firm j

As with other relative valuation ratios, it is important to match the current price with the fu-
ture book value that is expected to prevail at the end of the year. The difficulty is that this
future book value is not generally available. One can derive an estimate of the end-of-year

11While there has been a tendency to employ EBITDA as the proxy for cash flow, we do not recommend or encourage
this because of the strong upward bias of this series compared to other cash flow measures, as noted in Chapter 10.
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book value based upon an estimate of net earnings minus the expected dividends (which is
added to retained earnings). The growth rate for the series can be estimated using the growth
rate implied by the sustainable-growth formula: g = (ROE) (Retention Rate).

Regarding what factors determine the size of the P/BV ratio, it is a function of the firm’s
ROE relative to its cost of equity since the ratio would be one if they were equal—that is, if
the firm earned its required return on equity. In contrast, if the firm’s ROE is much larger
than its cost of equity, it could be considered a growth company and investors should be will-
ing to pay a premium price over its book value for the stock.

11.5.4 The Price/Sales Ratio
The price/sales (P/S) ratio has a volatile history. It was a favorite of Phillip Fisher (1984), a
well-known money manager in the late 1950s, as well as his son Kenneth Fisher (1984) and
Sanchek and Martin (1987). Recently, the P/S ratio has been suggested as useful by Martin Lei-
bowitz (1997), a widely admired stock and bond portfolio manager. These advocates consider
this ratio meaningful and useful for two reasons. First, they believe that strong and consistent
sales growth is a requirement for a growth company. Although they note the importance of an
above-average profit margin, they contend that the growth process must begin with sales. Sec-
ond, given all the data in the balance sheet and income statement, sales information is subject
to less manipulation than any other data item. The specific P/S ratio is

P=Sj =
Pt
St + 1

where:

P=Sj = the price to sales ratio for Firm j
Pt = the price of the stock in Period t

St + 1 = the expected sales per share for Firm j

Again, it is important to match the current stock price with the firm’s expected sales per share,
which may be difficult to estimate for a large cross section of stocks. Two caveats are relevant
to the price to sales ratio. First, this particular relative valuation ratio varies dramatically by
industry. For example, the sales per share for retail firms, such as Kroger or Walmart, are typ-
ically much higher than sales per share for computer or microchip firms. The second consid-
eration is the profit margin on sales. The point is, retail food stores have high sales per share,
which will cause a low P/S ratio, which is encouraging until one realizes that these firms have
low net profit margins. Therefore, your relative valuation analysis using the P/S ratio should be
between firms in the same or similar industries.

11.5.5 Implementing the Relative Valuation Technique
To properly implement the relative valuation technique, it is essential not only to compare the
various ratios but also to understand what factors affect each of the valuation ratios and, there-
fore, know why they should differ. The first step is to compare the valuation ratio over time
(e.g., the P/E ratio) for a company to the comparable ratio for the market, for the stock’s in-
dustry, and to other stocks in the industry to determine how it compares—that is, is the firm’s
P/E ratio similar to these other P/Es, or is it consistently at a premium or discount? Beyond
knowing the overall relationship to the market, industry, and competitors, the real analysis is
involved in understanding why the ratio has this relationship or why it should not have this
relationship and the implications of this mismatch. Specifically, the second step is to explain
the relationship. To do this, you need to understand what factors determine the specific valua-
tion ratio and then compare these relevant factors for the stock being valued versus the same
factors for the market, industry, and other stocks.
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To illustrate this process, consider the following example wherein you want to value the
stock of a pharmaceutical company and you decide to employ the P/E relative valuation tech-
nique. As part of this analysis, you compare the P/E ratios for this firm over time (e.g., the last
15 years) to similar ratios for the S&P Industrials, the pharmaceutical industry, and specific
competitors. This comparison indicates that the company P/E ratios are consistently larger
than the other sets. Following this initial observation, the second part of the analysis considers
whether the fundamental factors that affect the P/E ratio (i.e., the firm’s growth rate and its
required rate of return) justify the higher P/E. A positive scenario would be that the firm had
a historical and expected growth rate that was substantially above all the comparables and
your risk analysis indicates it should have a lower required rate of return. This would indicate
that the higher P/E ratio is clearly justified; the subsequent question that needs to be consid-
ered is, how much higher should the P/E ratio be? Alternatively, the negative scenario for this
stock with a P/E ratio above most comparables would be if the company’s expected growth
rate was equal to or lower than the industry’s and competitors’ while its required k was higher
than for the industry and competitors. This set of conditions would signal a stock that is ap-
parently overpriced, based on the fundamental factors that determine a stock’s P/E ratio.

In subsequent sections, we discuss how an analyst arrives at estimates for g and k, and we
demonstrate the process in subsequent chapters. At this point, the reader should understand
the overall process required by the relative valuation technique.

11.6 ESTIMATING THE INPUTS: THE REQUIRED RATE OF RETURN

AND THE EXPECTED GROWTH RATE OF VALUATION VARIABLES
This section deals with estimating two inputs that are critical to the valuation process irrespec-
tive of which approach or technique is being used: the required rate of return (k) and the ex-
pected growth rate of earnings and other valuation variables—that is, book value, cash flow,
sales, and dividends.

We will review these factors and discuss how the estimation of these variables differs for
domestic versus foreign securities. Although the valuation procedure is the same for securities
around the world, k and g differ among countries. Therefore, we will review the components
of the required rate of return for U.S. securities and then consider the components for foreign
securities. Subsequently, we consider the estimation of the growth rate of earnings, cash flow,
and dividends for domestic stocks and then for foreign stocks.

11.6.1 Required Rate of Return (k)
This discussion reviews the determinants of the nominal required rate of return on an invest-
ment, including a consideration of factors for non-U.S. markets. This required rate of return
will be the discount rate for most cash flow models and affects all the relative valuation tech-
niques. There is a difference in the discount rate when you are employing the present value of
operating free cash flow technique because, as noted, it uses the weighted average cost of capi-
tal (WACC). Notably, the cost of equity is a critical input to estimating the firm’s WACC.

Recall that three factors influence an equity investor’s required rate of return (k):

1. The economy’s real risk-free rate (RRFR)
2. The expected rate of inflation (I)
3. A risk premium (RP)

The Economy’s Real Risk-Free Rate This is the absolute minimum rate that an investor
should require. It depends on the real growth rate of the investor’s home economy because
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capital invested should grow at least as fast as the economy. As noted previously, this rate can
be affected for short periods of time by temporary tightness or ease in the capital markets.

The Expected Rate of Inflation Investors are interested in real rates of return that will al-
low them to increase their rate of consumption. Therefore, if investors expect a given rate of
inflation, they should increase their required nominal risk-free rate of return (NRFR) to reflect
any expected inflation as follows:

NRFR=
h
½1+RRFR�½1+EðIÞ�

i
− 1

where:

E(I) = expected rate of inflation

The two factors that determine the NRFR affect all investments, from U.S. government securi-
ties to highly speculative land deals. Investors who hope to calculate security values accurately
must carefully estimate the expected rate of inflation. Not only does the NRFR affect all invest-
ments, but also, as shown in Chapter 1, its extreme volatility due to changes in expected infla-
tion makes its estimation difficult.

The Risk Premium The risk premium (RP) causes differences in the required rates of return
among alternative investments that range from government bonds to corporate bonds to com-
mon stocks. The RP also explains the difference in the expected return among securities of the
same type. For example, this is the reason corporate bonds with different ratings of Aaa, Aa,
or A have different yields, and why different common stocks have widely varying P/E ratios
despite similar growth expectations.

In Chapter 1, we noted that investors demand a risk premium because of the uncertainty of
returns expected from an investment. A measure of this uncertainty of returns was the disper-
sion of expected returns. We suggested several internal factors that influence a firm’s variabil-
ity of returns, such as its business risk, financial risk, and liquidity risk. We noted that
securities of foreign firms or of domestic companies with significant foreign sales and earnings
(e.g., Coca-Cola and McDonald’s) have additional risk factors, including exchange rate risk
and country (political) risk.

Changes in the Risk Premium Because different securities (e.g., government bonds and com-
mon stocks) have different patterns of returns and different guarantees to investors, we expect
their risk premiums to differ. In addition, a fact that is less recognized is that the risk pre-
miums for the same securities can change over time. For example, Exhibit 11.4 shows the
spread between the yields to maturity for Aaa-rated credit bonds and Baa-rated credit bonds
from 1973 through 2010. This yield spread, or difference in yield, is a measure of the risk pre-
mium for investing in higher-risk bonds (Baa) compared to low-risk bonds (Aaa). As shown,
the yield spread varied from 0.42 percent to 6.15 percent (from less than one-half of 1 percent
to over 6 percent).

Exhibit 11.5 contains a plot of the ratio of the yields for the same period, which indicates
the percentage risk premium of Baa bond yields compared to Aaa bond yields. We consider
this because you might expect a larger difference in yield between Baa and Aaa bonds if Aaa
bonds are yielding 12 percent rather than 6 percent. The yield ratio in Exhibit 11.5 adjusts for
this size difference. This shows that even adjusting for the yield level difference, the risk pre-
mium ratio varies from about 1.06 to 3.21—a 6 percent premium to a 221 percent premium
over the base yield on Aaa bonds. This significant change in the credit risk premium over
time occurs because either investors perceive a change in the level of risk of Baa bonds com-
pared to Aaa bonds or there is a change in the amount of return that investors require to ac-
cept the same risk differential. In either case, this change in the risk premium for a set of
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assets in either basis points or percent difference in yields implies a change in the slope of the
security market line (SML), as demonstrated in Chapter 1.

In Chapter 12, we discuss the controversy regarding estimates of the equity market risk pre-
mium and possible changes in the long-run equity risk premium.

11.6.2 Estimating the Required Return for Foreign Securities
Our discussion of the required rate of return for investments has been limited to the domestic
market. Although the basic valuation model and its variables are the same around the world,
there are significant differences in the values for specific variables. This section points out
where these differences occur.

Foreign Real RFR Because the RRFR in other countries should be determined by the real
growth rate within the particular economy, the estimated rate can vary substantially among
countries due to differences in an economy’s real growth rate. An example of differences in
the real growth rate of gross domestic product (GDP) can be seen from growth expectations
for 2011 real GDP contained in the IMF World Economic Outlook, as shown in Exhibit 11.6.
There is a range of growth estimates for 2011 of about 2.2 percent (that is, 2.9 percent for the
United States compared to only 0.7 percent for Japan). This difference in the expected growth
rates of real GDP implies a substantial difference in the RRFR for these countries.12

Inflation Rate To estimate the NRFR for a country, you must also estimate its expected rate
of inflation and adjust the NRFR for this expectation. Again, this rate of inflation typically

Exhibit 11.4 Time-Series Plot of Barclays Capital U.S. Credit Baa/Aaa Bond Yield Spread:

Monthly, 1973–2010
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12All the estimates of real growth and inflation are from the IMF Economic Outlook.
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varies substantially among countries. The data show that the expected rate of inflation during
2011 varied from 0.2 percent in Japan to 3.9 percent in the United Kingdom. Assuming equal
real growth, this inflation estimate implies a difference in the nominal required rate of return
between Japan and the United Kingdom of 3.7 percent. Such a difference in k can have a sub-
stantial impact on estimated values, as demonstrated earlier. Again, you must make a separate
estimate for each individual country in which you are evaluating securities.

To demonstrate the combined impact of differences in real growth and expected inflation,
Exhibit 11.6 shows the results of the following computation for four countries and the Euro
Area based on the year 2011 estimates:

NRFR = [(1 + Real Growth) × (1 + Expected Inflation)] − 1

Given the differences between countries in the two components, the range in the NRFR of 4.7 per-
cent is not surprising (5.6 percent for the United Kingdom vs. 0.9 percent for Japan). As demon-
strated earlier, such a difference in k will have a significant impact on the value of an investment.

Risk Premium You must also derive an equity risk premium for the investments in each
country. Again, the five risk components differ substantially between countries: business risk,
financial risk, liquidity risk, exchange rate risk, and country risk. Business risk can vary because
it is a function of the variability of economic activity within a country and of the operating
leverage used by firms within the country. Firms in different countries assume significantly
different financial risk, as well. For example, Japanese firms use substantially more financial
leverage than U.S. or U.K. firms. Regarding liquidity risk, the U.S. capital markets are acknowl-
edged to be the most liquid in the world, with Japan and the United Kingdom being close be-
hind. In contrast, some emerging markets are quite illiquid, and in such cases investors need
to add a significant liquidity risk premium.

Exhibit 11.5 Time-Series Plot of Barclays Capital U.S. Credit Baa/Aaa Bond Yield Ratio:

Monthly, 1973–2010
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When investing globally, you also must estimate exchange rate risk, which is the additional
uncertainty of returns caused by changes in the exchange rates for the currency of another country.
This uncertainty can be small for a U.S. investor in a country such as Hong Kong because the
currency is pegged to the U.S. dollar. In contrast, in some countries, substantial volatility in the
exchange rate over time can mean significant differences in the domestic return for the country
compared to the return inU.S. dollars.13 The level of volatility for the exchange rate differs between
countries. The greater the uncertainty (implied by the volatility) regarding future changes in the
exchange rate, the larger the exchange rate risk for the country.14

Recall that country risk arises from unexpected events in a country, such as upheavals in
its political or economic environment. Examples of political disruptions occurred in several
Middle Eastern countries (e.g., Libya, Syria) during 2011 when there was substantial turmoil
about the political leadership in these countries. Such political unrest or a change in the eco-
nomic environment creates uncertainties that increase the risk of investments in these coun-
tries. Before investing in such countries, investors must evaluate the additional returns they
should require to accept this increased political and economic uncertainty.

Thus, when estimating required rates of return on foreign investments, you must assign a
unique risk premium for each country.

11.6.3 Expected Growth Rates
After arriving at a required rate of return, the investor must estimate the growth rate of sales,
cash flows, earnings, and dividends because the alternative valuation models for common stock
depend heavily on good estimates of growth (g) for these variables. The initial procedure we
describe here is a brief summary of the presentation in Chapter 10, where we used financial
ratios to measure a firm’s growth potential. Subsequently, we discuss the use of historical
growth rates as an input to the estimate.

Estimating Growth from Fundamentals The growth rate of dividends is determined by
the growth rate of earnings and the proportion of earnings paid out in dividends (the payout
ratio). Over the short run, dividends can grow faster or slower than earnings if the firm
changes its payout ratio. Specifically, if a firm’s earnings grow at 6 percent a year and it pays
out exactly 50 percent of earnings in dividends, then the firm’s dividends will likewise grow at
6 percent a year. Alternatively, if a firm’s earnings grow at 6 percent a year and the firm in-
creases its payout, then during the period when the payout ratio increases, dividends will grow
faster than earnings. In contrast, if the firm reduces its payout ratio, dividends will grow

Exhibit 11.6 Estimates of Year 2011 Nominal RFR for Major Countr ies

Country
Real Growth

in GDP
Expected
Inflation

Nominal
RFR

United States 2.9 2.5 5.5

Japan 0.7 0.2 0.9

Germany 2.7 2.1 4.9

United Kingdom 1.6 3.9 5.6

Euro Area 1.7 2.3 4.0

Source: Prepared by authors using data from IMF World Economic Outlook (April 2011).

13Although we generally refer to these as domestic and U.S. dollar returns, you will also see references to hedged re-
turns (e.g., domestic) and unhedged returns (returns in U.S. dollars). In some cases, the hedged returns will adjust
for the cost of hedging.
14For a thorough analysis of exchange rate determination and forecasting models, see Rosenberg (1996).
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slower than earnings for a period of time. Because there is a limit to how long such a differ-
ence in growth rates (faster or slower) can continue, most investors assume that the long-run
dividend payout ratio is fairly stable. Therefore, our analysis of the growth rate of dividends
concentrates on an analysis of the growth rate of equity earnings. Also, as will be shown in
Chapter 14, equity earnings are the major factor driving the operating cash flows or the free
cash flows for the firm.

When a firm retains earnings and acquires additional assets, if it earns some positive rate of
return on these additional assets, the total earnings of the firm will increase because its asset
base is larger. Therefore, as discussed earlier, how rapidly a firm’s earnings increase depends on:
(1) the proportion of earnings it retains and reinvests in new assets, and (2) the rate of return it
earns on these new assets. Specifically, the growth rate (g) of equity earnings (that is, earnings per
share) without any external financing is equal to the percentage of net earnings retained (the re-
tention rate, which equals 1 – the payout ratio) times the rate of return on equity capital.

g = ðRetention RateÞ× ðReturn on EquityÞ
=RR×ROE

Therefore, a firm can increase its growth rate by increasing its retention rate (reducing its pay-
out ratio) and investing these added funds at its historic ROE. Alternatively, the firm can
maintain its retention rate but increase its ROE. For example, if a firm retains 50 percent of
net earnings and consistently has a ROE of 10 percent, its net earnings will grow at the rate
of 5 percent a year, as follows:

g = RR×ROE
= 0:50× 0:10
= 0:05

If, however, the firm increases its retention rate to 75 percent and is able to invest these addi-
tional funds in projects that likewise earn 10 percent, its growth rate will increase to 7.5 per-
cent, as follows:

g = 0:75× 0:10
= 0:075

If, instead, the firm continues to reinvest 50 percent of its earnings but is able to earn a higher
rate of return on these investments, say 15 percent, it can likewise increase its growth rate, as
follows:

g = 0:50× 0:15
= 0:075

Breakdown of ROE Although the retention rate is a management decision, changes in the
firm’s ROE result from changes in its operating performance or its financial leverage. As dis-
cussed in Chapter 10, we can divide the ROE ratio into three components:

ROE =
Net Income

Sales
×

Sales
Total Assets

×
Total Assets

Equity

=
Profit
Margin

×
Total Asset
Turnover

×
Financial
Leverage

This breakdown allows us to consider the three factors that determine a firm’s ROE.15 Because
it is a multiplicative relationship, an increase in any of the three ratios will cause an increase in

15You will recall from Chapter 10 (Exhibit 10.7) that it is possible to employ an extended DuPont system that in-
volves eight ratios. For purposes of this discussion, the three ratios indicate the significant factors and differences
among countries.
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ROE. The first two of the three ratios reflect operating performance, and the third one indi-
cates a firm’s financing decision.

The first operating ratio, net profit margin, indicates the firm’s profitability on sales. This
ratio changes over time for some companies and is highly sensitive to the business cycle. For
growth companies, this is one of the first ratios to decline because the increased competition
increases the supply of the goods or services and forces price cutting, which leads to lower
profit margins. Also, during recessions, profit margins decline because of price cutting or be-
cause of higher percentages of fixed costs due to lower sales.

The second component, total asset turnover, is the ultimate indicator of operating efficiency
and reflects the asset and capital requirements of the business. Although this ratio varies dra-
matically by industry, within an industry it is an excellent indicator of management’s operating
efficiency.

The product of these first two components (profit margin and total asset turnover) equals
the firm’s return on assets (ROA), which reflects the firm’s operating performance before the
financing impact.16

The final component, total assets/equity, does not measure operating performance but,
rather, financial leverage. Specifically, it indicates how management has decided to finance
the firm. In turn, this management decision regarding the financing of assets can contribute
to a higher ROE, but it also has financial risk implications for the stockholder.

Knowing this breakdown of ROE, you must examine past results and expectations for a
firm and develop estimates of the three components and therefore an estimate of a firm’s
ROE. This estimate of ROE combined with the firm’s expected retention rate will basically in-
dicate your expectations for the firm’s future growth potential. Finally, it is important to note
that when estimating growth, it is necessary to estimate not only the rate of growth but also
the duration of growth (how long can the firm sustain this rate of growth?). Clearly, the higher
the rate of growth the more significant the estimate of the duration of growth to the ultimate
value of the stock. As noted previously, a high rate of growth generally requires a high ROE,
which is difficult to sustain because numerous competitors want to experience these high rates
of return.

Estimating Growth Based on History Although the authors have a strong bias in favor of
using the fundamentals to estimate future growth, which involves estimating the components
of ROE, we also believe in using all the information available to make this critical estimate.
Therefore, we suggest that analysts also consider the historical growth rate of sales, earnings,
cash flow, and dividends and consider not only the different rates of growth, but also the vari-
ability in the growth pattern over time for these series.

Although we demonstrate these computations for the market, for an industry, and for a
company in subsequent chapters, the following discussion considers some suggestions on alter-
native calculations. In terms of the relevant period to consider, one is struck by the cliché
“more is better” as long as you recognize that “recent is relevant.” Specifically, about 20 years
of annual observations would be ideal, but it is important to consider subperiods as well as the
total period—that is, 20 years, two 10-year periods, and four 5-year periods would indicate the
overall growth rate but also would indicate if there were any changes in the growth rate during
the critical recent periods.

The specific measurement can be done using one or more of three techniques: (1) arithme-
tic or geometric average of annual percentage changes, (2) linear regression models, and
(3) log-linear regression models. Irrespective of the measurement techniques used, we strongly
encourage a time-series plot of the annual percentage changes.

16In Chapter 13, we discuss a study that analyzes why and how alternative industries differ regarding the return on
assets and the two components of ROA.
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The arithmetic or geometric average technique involves computing the annual percentage
change and then computing either the simple arithmetic average or the geometric average of
these values for the alternative periods. As you will recall from the discussion in Chapter 3,
the arithmetic average will always be a higher value than the geometric average (except when
the annual values are constant) and the difference between the arithmetic and geometric aver-
age values will increase with volatility. As noted previously, we generally prefer the geometric
mean because it provides the average annual compound growth rate.

The linear regression model goes well with the suggested time-series plot and is as follows:

EPSt = a + bt
where:

EPSt = earnings per period in Period t
t = year t where t goes from 1 to n
b = the coefficient that indicates the average absolute change in the series during

the period

It would be very informative to superimpose this regression line on the time-series plot be-
cause it would provide insights on changes in absolute growth.

The log-linear model considers that the series might be better described in terms of a con-
stant growth rate. This model is as follows:

ln(EPSt) = a + bt
where:

lnðEPStÞ= the natural logarithm of earnings per share in Period t
b = the coefficient that indicates the average percentage change in the series

during the period

The analysis of these historical growth rates both visually with the time-series graph and the
alternative calculations should provide you with significant insights into the trend of the
growth rates as well as the variability of the growth rates over time. As discussed in Chapter
10 and demonstrated in Appendix 10C, this could provide information on the unit’s business
risk with the analysis of sales and EBIT growth.

11.6.4 Estimating Dividend Growth for Foreign Stocks
The underlying factors that determine the growth rates for foreign stocks are similar to those
for U.S. stocks, but the value of the equation’s components may differ substantially from what
is common in the United States. The differences in the retention rate or the components of
ROE result from differences in accounting practices as well as alternative management perfor-
mance or philosophy. Therefore, it is important to determine the different values for the ratios
and the reasons for the differences.

Retention Rates The retention rates for foreign corporations differ within countries, but dif-
ferences also exist among countries due to differences in the countries’ investment opportu-
nities. As an example, firms in Japan have a higher retention rate than firms in the United
States, whereas the rate of retention in France is much lower. Therefore, you need to examine
the retention rates for a number of firms in a country as a background for estimating the stan-
dard retention rate within a country.

Net Profit Margin The net profit margin of foreign firms can differ because of different
accounting conventions between countries. As noted in Chapter 10, foreign accounting rules
allow firms to recognize revenue and allocate expenses differently from U.S. firms. For exam-
ple, German firms are allowed to build up large reserves for various reasons. As a result, they
report low earnings for tax purposes. Also, different foreign depreciation practices require
adjustment of earnings and cash flows.
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Total Asset Turnover Total asset turnover can likewise differ among countries because of
different accounting conventions on the reporting of asset values at cost or market values.
For example, in Japan, a large part of the market values for some firms comes from their real
estate holdings and their common stock investments in other firms. These assets are reported
at cost, which typically substantially understates their true value. This also means that the total
asset turnover ratio for these firms is substantially overstated.

This ratio will also be impacted by leases that are not capitalized on the balance sheet—that
is, if leases are not capitalized, both assets and liabilities are understated.

Total Asset/Equity Ratio This ratio, a measure of financial leverage, differs among countries
because of differences in economic environments, tax laws, management philosophies regarding
corporate debt, and accounting conventions. In several countries, the attitude toward debt is
much more liberal than in the United States. A prime example is Japan, where debt as a percent-
age of total assets is almost 50 percent higher than this ratio in the United States. Notably, most
corporate debt in Japan entails borrowing from banks at fairly low rates of interest. Therefore, bal-
ance sheet debt ratios may be higher in Japan than in the United States or other countries; but,
because of the lower interest rates in Japan, the fixed-charge coverage ratios, such as the times in-
terest earned ratio, might be similar to those in other countries. The point is, it is important to
consider the several cash flow financial risk ratios along with the balance sheet debt ratios.

Consequently, when analyzing a foreign stock market or an individual foreign stock that
involves estimating the growth rate for earnings and dividends, you must consider the three
components of the ROE just as you would for a U.S. stock but recognize that the financial ra-
tios for foreign firms can differ from those of U.S. firms, as discussed in Chapter 10 references.
Subsequent chapters on valuation applied to the aggregate market, to various industries, and to
companies contain examples of these differences.

SUMMARY
• As an investor, you want to select investments that

will provide a rate of return that compensates you
for your time, the expected rate of inflation, and
the risk involved. To help you find these invest-
ments, this chapter considers the theory of valuation
by which you derive the value of an investment
using your required rate of return. We consider the
two investment decision processes, which are the
top-down, three-step approach and the bottom-up,
stockpicking approach. Although either process can
provide abnormal positive returns if the analyst is
superior, we feel that a preferable approach is the
top-down approach, in which you initially consider
the aggregate economy and market, then examine
alternative global industries, and finally analyze in-
dividual firms and their stocks.

• We apply the valuation theory to a range of invest-
ments, including bonds, preferred stock, and com-
mon stock. Because the valuation of common stock
is more complex and difficult, we suggest two alter-

native approaches (the present value of cash flows
and the relative valuation approach) and several
techniques for each of these approaches. Notably,
these are not competitive approaches, and we sug-
gest that both approaches be used. Although we
suggest using several different valuation models,
the investment decision rule is always the same: If
the estimated intrinsic value of the investment is
greater than the market price, you should buy the
investment or hold it if you own it; if the estimated
intrinsic value of an investment is less than its mar-
ket price, you should not invest in it and if you
own it, you should sell it.

• We conclude with a review of factors that you need
to consider when estimating the value of stock with
either approach—your required rate of return on
an investment and the growth rate of earnings,
cash flow, and dividends. Finally, we consider
some unique factors that affect the application of
these valuation models to foreign stocks.
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QUESTIONS
1. Discuss the difference between the top-down and bottom-up approaches. What is the

major assumption that causes the difference in these two approaches?
2. What is the benefit of analyzing the market and alternative industries before individual

securities?
3. Discuss why you would not expect all industries to have a similar relationship to the

economy. Give an example of two industries that have different relationships to the
economy.

4. Discuss why estimating the value for a bond is easier than estimating the value for com-
mon stock.

5. Would you expect the required rate of return for a U.S. investor in U.S. common stocks
to be the same as the required rate of return on Japanese common stocks? What factors
would determine the required rate of return for stocks in the United States versus Japan?

6. Would you expect the nominal RFR in the United States to be the same as in Germany?
Discuss your reasoning in detail.

7. Would you expect the risk premium for an investment in an Indonesian stock to be the
same as that for a stock from the United Kingdom? Discuss your specific reasoning.

8. Would you expect the risk premium for an investment in a stock from Singapore to be
the same as that for a stock from the United States? Discuss your specific reasoning.

9. Give an example of a stock where it would be appropriate to use the reduced form DDM
for valuation and discuss why you feel that it is appropriate. Similarly, give an example
and discuss a stock where it would not be appropriate to use the reduced form DDM.

10. Give an example of and discuss a stock that has temporary, supernormal growth where it
would be appropriate (necessary) to use the modified DDM.

11. Under what conditions will it be ideal to use one or several of the relative valuation ra-
tios to evaluate a stock?

12. Discuss a scenario where it would be appropriate to use one of the present value of cash
flow techniques for the valuation.

13. Discuss why the two valuation approaches (present value of cash flows and the relative
valuation ratios) are competitive or complementary.
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PROBLEMS
1. What is the value to you of a 9 percent coupon bond with a par value of $10,000 that

matures in 10 years if you require a 7 percent return? Use semiannual compounding.
2. What would be the value of the bond in Problem 1 if you required an 11 percent rate of

return?
3. The preferred stock of the Clarence Radiology Company has a par value of $100 and a $9

dividend rate. You require an 11 percent rate of return on this stock. What is the maxi-
mum price you would pay for it? Would you buy it at a market price of $96?

4. The Baron Basketball Company (BBC) earned $10 a share last year and paid a dividend
of $6 a share. Next year, you expect BBC to earn $11 and continue its payout ratio. As-
sume that you expect to sell the stock for $132 a year from now. If you require 12 per-
cent on this stock, how much would you be willing to pay for it?

5. Given the expected earnings and dividend payments in Problem 4, if you expect a selling
price of $110 and require an 8 percent return on this investment, how much would you
pay for the BBC stock?

6. Over the long run, you expect dividends for BBC in Problem 4 to grow at 8 percent and
you require 11 percent on the stock. Using the infinite period DDM, how much would
you pay for this stock?

7. Based on new information regarding the popularity of basketball, you revise your growth
estimate for BBC to 9 percent. What is the maximum P/E ratio you will apply to BBC,
and what is the maximum price you will pay for the stock?

8. The Shamrock Dogfood Company (SDC) has consistently paid out 40 percent of its earn-
ings in dividends. The company’s return on equity is 16 percent. What would you esti-
mate as its dividend growth rate?

9. Given the low risk in dog food, your required rate of return on SDC is 13 percent. What
P/E ratio would you apply to the firm’s earnings?

10. What P/E ratio would you apply if you learned that SDC had decided to increase its pay-
out to 50 percent? (Hint: This change in payout has multiple effects.)

11. Discuss three ways a firm can increase its ROE. Make up an example to illustrate your
discussion.

12. It is widely known that grocery chains have low profit margins—on average, they earn
about 1 percent on sales. How would you explain the fact that their ROE is about 12 per-
cent? Does this seem logical?

13. Compute a recent five-year average of the following ratios for three companies of your
choice (attempt to select diverse firms):
a. Retention rate
b. Net profit margin
c. Equity turnover
d. Total asset turnover
e. Total assets/equity
Based on these ratios, explain which firm should have the highest growth rate of earnings.

14. You have been reading about the Madison Computer Company (MCC), which currently re-
tains 90 percent of its earnings ($5 a share this year). It earns an ROE of almost 30 percent.
a. Assuming a required rate of return of 14 percent, how much would you pay for MCC

on the basis of the earnings multiplier model? Discuss your answer.
b. What would you pay for Madison Computer if its retention rate was 60 percent and

its ROE was 19 percent? Show your work.
15. Gentry Can Company’s (GCC) latest annual dividend of $1.25 a share was paid yesterday

and maintained its historic 7 percent annual rate of growth. You plan to purchase the
stock today because you believe that the dividend growth rate will increase to 8 percent
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for the next three years and the selling price of the stock will be $40 per share at the end
of that time.
a. How much should you be willing to pay for the GCC stock if you require a 12 percent

return?
b. What is the maximum price you should be willing to pay for the GCC stock if you

believe that the 8 percent growth rate can be maintained indefinitely and you require
a 12 percent return?

c. If the 8 percent rate of growth is achieved, what will the price be at the end of Year 3,
assuming the conditions in Part b?

16. In the Federal Reserve Bulletin, find the average yield of AAA and BBB bonds for a recent
month. Compute the risk premium (in basis points) and the percentage risk premium on
BBB bonds relative to AAA bonds. Discuss how these values compare to those shown in
Exhibits 11.4 and 11.5.

Use the Thomson One—Business School Edition Online Database to answer the following
questions.

1. Using Ford (F), General Electric (GE), McDonald’s (MCD), Nike (NKE), and Walgreens
(WAG), find the five-year estimate for net income growth (LTG) dividend yield, P/E ratio,
Price/Cash Flow ratio, and Price/Book Value ratio. Do a spreadsheet listing of each these
values for each company, and briefly comment on the differences between each item.

2. Assume that the five-year estimates for net income growth for General Electric, McDonald’s,
and Walgreens are the same as their dividend growth rates—that is, earnings and dividends
grow at the same rate.
a. For each of these three firms, estimate the dollar amount of dividends per share over

each of the next five years.
b. Find the present value of each dividend stream from Part a. Use a discount rate of

10 percent for each firm. (This is a simplification; in reality, we would need to estimate
the required rate of return for each firm.)

c. For each firm, compare its current stock price with the estimated present value of its
dividends over the next five years. Given our assumptions, what proportion of the stock
price arises from cash flows beyond the next five years?

3. For each of the five firms, using the beta provided in the database, compute the stock’s re-
quired return on equity (k) using the following SML equation.

EðRÞ =RFR + βi ðRm −RFRÞ
= 0:05 + βi ð0:09− 0:05Þ

4. Knowing that a stock’s P/E ratio is mainly determined by k and g, show in a table the fol-
lowing for each of the five stocks:

Stock *Current Forward P/E LTG k

*Forward P=E =
Current P
EPSt +1

Comment on the stocks that appear to be relatively high priced or low priced and why
you labeled them as such.
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A P P E N D I X C H A P T E R 1 1

Derivation of Constant-Growth Dividend Discount Model (DDM)

The basic model is:

P0 =
D1

ð1+ kÞ1 +
D2

ð1+ kÞ2 +
D3

ð1+ kÞ3 + � � � + Dn

ð1+ kÞn

where:
P0 = current price
Di = expected dividend in Period i
k = required rate of return on Asset j

If growth rate (g) is constant,

P0 =
D0ð1+ gÞ1
ð1+ kÞ1 +

D0ð1+ gÞ2
ð1+ kÞ2 + � � � + D0ð1+ gÞn

ð1+ kÞn
This can be written as:

P0 =D0
ð1+ gÞ
ð1+ kÞ +

ð1+ gÞ2
ð1+ kÞ2 +

ð1+ gÞ3
ð1+ kÞ3 + � � � + ð1+ gÞn

ð1+ kÞn
" #

Multiply both sides of the equation by 1+ k
1+ g

ð1+ kÞ
ð1+ gÞ

� �
P0 =D0 1+

ð1+ gÞ
ð1+ kÞ +

ð1+ gÞ2
ð1+ kÞ2 + � � � + ð1+ gÞn− 1

ð1+ kÞn− 1

" #

Subtract the previous equation from this equation:

ð1+ kÞ
ð1+ gÞ − 1

� �
P0 =D0 1−

ð1+ gÞn
ð1+ kÞn

� �

ð1+ kÞ− ð1+ gÞ
ð1+ gÞ

� �
P0 =D0 1−

ð1+ gÞn
ð1+ kÞn

� �

Assuming k > g, as n → ∞, the term in brackets on the right side of the equation goes to 1, leaving:

ð1+ kÞ− ð1+ gÞ
ð1+ gÞ

� �
P0 =D0

This simplifies to: ð1+ k− 1− gÞ
ð1+ gÞ

� �
P0 =D0

which equals:
k− g
ð1+ gÞ

� �
P0 =D0

This equals:
ðk− gÞP0 =D0ð1+ gÞ
D0ð1+ gÞ =D1

so:
ðk− gÞP0 =D1

P0 =
D1

k− g
Remember, this model assumes:

• A constant growth rate
• An infinite time period
• The required return on the investment (k) is greater than the expected growth rate (g).
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In Part 3, we considered the basic valuation principles and practices applied to all securities and
how this was applied to the global asset allocation decision. In Part 4, we apply these same valua-
tion principles and practices to the analysis and management of common stocks. The objective is to
be in position to make the critical risk-return decision at the market-industry-company stock level.

You will recall from Chapter 11 that successful investment requires several steps, beginning with a
valuation of the aggregate economy andmarket and the examination of various industries and conclud-
ing with the analysis of individual companies and their securities. Globalization of the capital markets
has definitely complicated this process wherein it is now necessary to considermarkets on a worldwide
basis, followed by the analysis ofworld industries that involve numerous, complex foreign companies.

In Chapter 12, we begin the three-step, top-down approach and discuss how to analyze the
aggregate stock market using the two general valuation approaches introduced in Chapter 11—
the present value of cash flow models and the relative valuation ratios. In Chapter 13, we again
demonstrate these two approaches to the valuation of an industry.

Chapter 14 begins with a discussion of the difference between a company and its stock. In
many instances, the common stock of a very fine company (possibly a true growth company)
may not be a good investment, which is why we emphasize that company analysis and stock selec-
tion are two separate but dependent activities. Once again, the analysis procedure is built on the
two valuation approaches employed for the market and alternative industries. We also consider
other techniques, such as economic value added (EVA), that provide insights regarding the eco-
nomic success of a firm and its management. The overall goal of this procedure is to select one of
the best companies in a superior industry during a favorable market environment.

It was noted in Chapter 11 that it is not feasible to use the standard dividend discount model to
value the stock of true growth companies. Therefore, in Chapter 14 we discuss several valuation
models that have been specifically developed for the analysis and valuation of growth companies.

Throughout this section, we refer back to the semistrong efficient market hypothesis. Recall
that, although many studies support this hypothesis, there is a growing literature dealing with
anomalies related to this hypothesis. Therefore, in this section we provide a consistent and jus-
tifiable valuation process that can be used to find undervalued securities. You should never
forget that the output of alternative valuation models is only as good as the estimated inputs
and the superior analyst is the one who provides (1) the best estimates of the required rate of
return on a security based upon its risks, and (2) the expected growth rate of future cash flows.

Chapter 15 deals with technical analysis, an alternative or supplement to the fundamental
approach discussed in the prior chapters. Rather than estimating value based on fundamental
variables, the technical analyst believes that it is possible to project future stock price move-
ments based on past stock price changes or other stock market data. Various techniques used
by technical analysts for U.S. and world markets are discussed and demonstrated.

Chapter 16 deals with equity portfolio management strategies. We begin with a general dis-
cussion of passive versus active management styles. This is followed by a specific discussion of
indexing, including the selection of an appropriate benchmark index, and the various methods
of index portfolio investing used in practice. The concept of tracking error is introduced as a
means of assessing how well an investor has replicated the benchmark portfolio.

The overview of active equity portfolio management strategies includes a discussion of how one
constructs a portfolio that reflects the client’s risk-return objectives and constraints from three differ-
ent perspectives: fundamental analysis (e.g., asset class and sector rotation, stock under- and overvalu-
ation), technical analysis (e.g., overreaction, price momentum), and anomaly and attribute analysis
(e.g., earnings momentum, firm size). In this discussion, we pay special attention to the conceptual
and practical differences between forming portfolios based on both value-oriented and growth-
oriented investment styles. Notably, all of these approaches should consider global opportunities.

We conclude Chapter 16 with a discussion of how the equity portfolio management decision
fits into the investor’s overall asset allocation strategy. After discussing the integrated approach to
asset allocation, we examine strategic, tactical, and insured allocation strategies. Finally, we present
the basic intuition for how investors can use derivative instruments (such as futures and option
contracts) to alter the risk and return characteristics of their equity portfolios.

366



CHA P T E R 12
Macroanalysis and
Microvaluation of the Stock
Market

After you read this chapter, you should be able to answer the following questions:

• What are the expected and the empirical relationships between economic activity and security markets?
• What is the macroeconomic approach to estimating future market returns?
• What are the major macroeconomic techniques used to project the securities market?
• What is the leading economic indicator approach? What are its uses and shortcomings?
• What are the expected and the empirical relationships between the growth of the money supply and stock prices?
• What is meant by excess liquidity, and how is it measured?
• What is the effect of monetary policy on stock prices in the United States and around the world?
• What are the expected and the empirical relationships among inflation, interest rates, and bond prices?
• What are the expected and the empirical relationships between inflation and stock prices?
• How do the basic valuation variables differ among countries?
• What factors should be considered when analyzing the outlook for a foreign economy and its stock and bondmarket?
• What is the asset allocation procedure for a global portfolio?
• For a world asset allocation, what is meant by normal weighting, underweighting, and overweighting?
• How do we apply the dividend discount model (DDM) to the valuation of the aggregate stock market?
• What would be the prevailing value of the market as represented by the S&P Industrials Index based upon the

reduced form DDM?
• What would be the prevailing value of the aggregate stock market based upon the present value of free cash flow

to equity (FCFE) model?
• What two components are involved in the two-part valuation procedure?
• Given the two components in the valuation procedure, which is more volatile?
• What steps are involved in estimating the earnings per share for an aggregate market series?
• What variables affect the aggregate operating profit margin, and how do they affect it?
• What variables determine the level and changes in the market earnings multiplier?
• What has happened to the values for the other relative valuation ratios—that is, the P/BV, P/CF, and P/S ratios?
• What additional factors must be considered when you apply this microanalysis approach to the valuation of stock

markets around the world?

12.1 THE COMPONENTS OF MARKET ANALYSIS
In Chapter 11, we introduced the top-down, three-step market-industry-company investment
process. This chapter is concerned with the market analysis portion of this process. In turn,
this market analysis has two components: (1) the macroanalysis of the relationship between
the aggregate securities markets and the aggregate economy, and (2) the specific microvalua-
tion of the stock market employing the valuation approaches introduced in Chapter 11.

The macroanalysis is in response to the belief that security markets reflect what is expected
to go on in the economy, because the value of an investment is determined by its expected cash
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flows and its expected required rate of return (i.e., its discount rate). Clearly, both of these val-
uation factors are influenced by the aggregate economic environment. The objective is to con-
sider what specific variables and economic series should be considered when attempting to
project future market movements. This macroeconomy and market analysis provides impor-
tant insights for our subsequent industry and company analysis.

The microanalysis builds on these macro insights by deriving a specific valuation for the
market using the approaches discussed. The result is an estimated intrinsic value for a market
indicator series, leading to the decision rule wherein this intrinsic value is compared to the
current market value and an appropriate decision regarding the aggregate U.S. stock market.
Specifically, the decision is how to weight the U.S. stock market in a global asset portfolio—
that is, underweight, market weight, or overweight the U.S. stock market depending on
whether it is currently overvalued, properly valued, or undervalued.

12.2 MACROMARKET ANALYSIS
Fluctuations in security markets are related to changes in expectations for the aggregate econ-
omy. The prices of government and investment-grade corporate bonds are determined by the
level of interest rates, which is influenced by overall economic activity and Federal Reserve
policy. Aggregate stock prices reflect investor expectations about corporate performance in
terms of earnings, cash flows, and the required rate of return by investors. All of these expec-
tations are heavily impacted by the economic outlook.

Given the expected relationship between security markets and the economy, this section has
four subsections: (1) documentation of the relationship between the economy and stock prices,
(2) presentation of several economic series that provide specific insights related to the stock
market, (3) specific discussion of the macroeconomic impact of inflation and interest rates on
security prices, and (4) brief consideration of what additional factors should be analyzed when
dealing with world security markets.

12.2.1 Economic Activity and Security Markets
In its monitoring of business cycles, the National Bureau of Economic Research (NBER) has
examined the relationship of alternative economic series to the behavior of the entire economy
and has classified numerous economic series into three groups: leading, coincident, and lag-
ging indicator series. Further, extensive analysis of the relationship between the economy and
the stock market has shown that stock prices are one of the better leading indicator series.

The evidence by Moore and Cullity (1988) and Siegel (1991) not only has indicated a
strong relationship between stock prices and the economy but also has shown that stock prices
consistently turn before the economy does.

There are two possible reasons why stock prices lead the economy. One is that stock prices
reflect expectations of earnings, dividends, and interest rates. As investors attempt to estimate
these future variables, their stock price decisions reflect expectations for future economic activ-
ity, not past or current activity. A second possible reason is that the stock market reacts to
various leading indicator series, the most important being corporate earnings, corporate profit
margins, interest rates, and changes in the growth rate of the money supply. Because these se-
ries tend to lead the economy, when investors adjust stock prices to reflect these leading eco-
nomic series, expectations for stock prices become a leading series as well.

Because stock prices lead the aggregate economy, our macroeconomic approach to market
analysis concentrates on economic series that lead the economy by more than stock prices do.
First, we discuss cyclical indicator approaches developed by various research groups. Next, we
consider the money supply, as well as other measures of monetary liquidity and policy. Finally,
we discuss the research related to a number of economic series expected to affect security
returns (e.g., production, inflation, and risk premiums).
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12.2.2 Economic Series and Stock Prices
As noted, because research has documented that peaks and troughs in stock prices tend to oc-
cur prior to peaks and troughs in the economy, our consideration of relevant economic series
concentrates on two broad categories of economic series that likewise lead the economy and
should provide some insights regarding the future trend of stocks. The first are sets of eco-
nomic series suggested by the National Bureau of Economic Research. The second are alterna-
tive monetary series influenced by the Federal Reserve.

12.2.3 The Cyclical Indicator Approach
The cyclical indicator approach to monitoring and forecasting the economy is built on the be-
lief that the aggregate economy experiences periods of expansion and contraction that can be
identified by the movements in specific economic series.

Cyclical Indicator Categories The NBER examined the behavior of hundreds of economic
time series in relation to past business cycles and grouped various economic series into three
major categories based on their relationship to the business cycle.

The first category, leading indicators, includes economic series that usually reach peaks or
troughs before corresponding peaks or troughs in aggregate economic activity. The group
currently includes the 10 series shown in Exhibit 12.1 with their factor weights. Included are
common stock prices, which have a median lead of four months at peaks and troughs, and

Exhibit 12.1 Economic Series Included in the Conference Board

Indicators with Factor Weights

Leading Economic Indicators Factor Weights

1. Average weekly hours, manufacturing 0.2737

2. Average weekly initial claims for unemployment insurance 0.0322

3. Manufacturers’ new orders, consumer goods and materials 0.0817

4. Index of supplier deliveries—vendor performance 0.0717

5. Manufacturers’ new orders, nondefense capital goods 0.0195

6. Building permits, new private housing units 0.0264

7. Stock prices, 500 common stocks 0.0370

8. Money supply, M2 0.3230

9. Interest rate spread, 10-year Treasury bonds less federal funds 0.1052

10. Index of consumer expectations 0.0296

Coincident Economic Indicators

1. Employees on nonagricultural payrolls 0.4881

2. Personal income less transfer payments 0.2617

3. Industrial production 0.1375

4. Manufacturing and trade sales 0.1127

Lagging Economic Indicators

1. Average duration of unemployment 0.0361

2. Inventories to sales ratio, manufacturing and trade 0.1213

3. Labor cost per unit of output, manufacturing 0.0588

4. Average prime rate 0.2802

5. Commercial and industrial loans 0.0968

6. Consumer installment credit to personal income ratio 0.2117

7. Consumer price index for services 0.1951

Source: The Conference Board.
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the M2 money supply, which has a median lead of five months at peaks and four months at
troughs.

The second category, coincident indicators, includes four economic time series that have
peaks and troughs that roughly coincide with the peaks and troughs in the business cycle. As
one might expect, several of these economic time series are used to define the business cycle.

The third category, lagging indicators, includes seven series that experience their peaks and
troughs after those of the aggregate economy. A listing of the coincident and lagging series
with their factor weights also appear in Exhibit 12.1.

A final category, selected series, includes economic series that are expected to influence ag-
gregate economic activity but do not fall neatly into one of the three main groups. This in-
cludes such series as U.S. balance of payments and federal surplus or deficit.1

Composite Series and Ratio of Series In addition to the individual economic series in each
category, a composite time series combines these economic series—for example, the composite
leading indicator index. This composite leading indicator series is widely reported in the press
each month as an indicator of the current and future state of the economy. There also are
composite coincident and lagging indicator series.

Some analysts have used a ratio of these composite series, contending that the ratio of the
composite coincident series divided by the composite lagging series acts like a leading series, in
some instances even moving prior to the composite leading series. The rationale for expecting
this leading relationship for this ratio is that the coincident series should turn before the lagging
series, and the ratio of the two series will be quite sensitive to such changes. As a result, this ratio
series is expected to lead both of the individual composite series, especially at turning points.

Although movements for this ratio series are generally parallel to those of the leading series,
its real value comes when this ratio series diverges from the composite leading indicator series
because this divergence signals a change in the normal relationship between the indicator se-
ries. For example, if the leading indicator series has been rising for a period of time, you would
expect both the coincident and the lagging series also to be rising, but the coincident series
should be rising faster than the lagging series, so the ratio of the coincident to the lagging se-
ries should likewise be rising. In contrast, assume the composite leading indicator series is ris-
ing but the ratio of coincident to lagging series is flattening out or declining. This change in
trend in the ratio series could occur because the coincident series is not rising as fast as the
lagging indicator series or because the coincident series has turned down. Either scenario
would indicate a possible end to an economic expansion or at least a less-robust expansion.

An example of such a divergence shows up in Exhibit 12.2. During the last several months
of 2010–2011, the coincident/lagging series index has been generally flat (since June 2010),
while the leading series index has continued to rise. This most recent divergence is consistent
with the concern of many economists that this prevailing sluggish recovery will continue
through 2011 and into 2012.

Analytical Measures of Performance Certain analytical measures have been suggested for
examining behavior within an economic series.

Diffusion Indexes As the name implies, diffusion indexes indicate how pervasive a given move-
ment is in a series. Diffusion index values are measured by computing the percentage of report-
ing units in a series that indicate a given result. For example, if 100 companies constitute the
sample reporting new orders for equipment, the diffusion index for this series would indicate
what proportion of the 100 companies was reporting higher orders during an expansion.

1While the cyclical indicator approach and the placement of economic series into the three categories was done by the
NBER beginning in the 1930s, the publication and maintenance of the database was transferred to the Conference
Board in the late 1990s, so current references will be to The Conference Board.
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In addition to knowing that aggregate new orders are increasing, it is helpful to know whether
55 percent or 95 percent of the companies in the sample are reporting higher orders. This
information on the pervasiveness of the increase in new orders would help you project the
future length and strength of the increase and the impact on the expansion.

You also would want to know the prevailing trend for a diffusion index. The diffusion index
for a series almost always reaches its peak or trough before the peak or trough in the corre-
sponding aggregate series. Therefore, the trend of the diffusion index for a series helps predict
the behavior of the series itself.

Besides diffusion indexes for individual series, a diffusion index that shows the percentage of the
10 leading indicators rising or falling is a widely used indicator of the future state of the economy.

Rates of Change Knowing whether a series is increasing is useful, but knowing that a 7 per-
cent increase one month followed a 10 percent increase the previous month indicates the series
is growing but at a declining rate. Similar to the diffusion index, the rate of change values for a
series reaches peaks or troughs prior to the peak or trough in the aggregate series.

Comparison with Previous Cycles A set of tables and charts shows the movements of indi-
vidual series during the current business cycle and compares these movements to previous cycles
for the same economic series. This comparison reveals whether a given series is moving slower or
faster than during prior cycles. This information can be useful because, typically, movements in
the initial months of an expansion or contraction indicate their ultimate length and strength.

Exhibit 12.2 Business Cycle Indicator Series Performance: June 2008–March 2011
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Limitations of the Cyclical Indicator Approach The Conference Board acknowledges the
following limitations that are also discussed in Koenis and Emery (1991):

False Signals This is when a series that is moving in one direction suddenly reverses and nul-
lifies a prior signal or hesitates, which is difficult to interpret. High variability in a series causes
this problem.

Currency of the Data and Revisions Some data series take time to be reported, but a bigger
problem are revisions in data especially if the revision changes the direction implied by the
original data.

Economic Sectors Not Represented Examples include the service sector, import-export data,
and many international series.

Other Leading Indicator Series The Center for International Business Conditions Research
(CIBCR) at the Columbia Graduate School of Business has developed the following additional
leading indicator series

Long-Leading Index It is intended to provide earlier signals of major turning points in the
economy.

Leading Employment Index It is meant to forecast changes in U.S. employment.

Leading Inflation Index It is intended to forecast U.S. inflation.

International Leading Indicator Series This is a set of composite leading indicators for eight
other major industrial countries: Canada, Germany, France, the United Kingdom, Italy, Japan,
Australia, and Taiwan (Republic of China). The series are comparable in data and analysis to
the leading series for the United States.

Surveys of Sentiment and Expectations Consumer expectations are considered relevant as
the economy approaches cyclical turning points. Two surveys of consumer expectations are re-
ported monthly. The University of Michigan Consumer Sentiment Index and the Conference
Board Consumer Confidence Index both query a sample of households on their expectations.
Although the two indexes deviate from month to month, over longer time periods they track
each other fairly closely. Both indexes are meant to be leading indicators of the economy.

Other surveys of business expectations focus on firms’ capital spending or inventory invest-
ment plans. The problem with survey data is that individuals’ and firms’ reported plans may
not come to fruition.

Economic statistics released by the government are another source of helpful information
about current economic trends. Every Monday, The Wall Street Journal publishes the short
commentary “Tracking the Economy.” The feature reports statistics that will be released dur-
ing the coming weeks, their previous values, and their consensus forecasts. As implied by our
discussion of efficient markets, investors react to economic surprises wherein the actual results
deviate from the consensus forecasts (expectations).

12.2.4 Monetary Variables, the Economy, and Stock Prices
Many academic and professional observers hypothesize a close relationship between stock
prices and various monetary variables that are influenced by monetary policy. The best-known
monetary variable is the money supply. You will recall from your economics course that there
are numerous measures of the money supply and the Federal Reserve controls the money sup-
ply through various tools, the most useful of which is open market operations.

12.2.5 Money Supply and the Economy
In their classic work on the monetary history of the United States, Friedman and Schwartz
(1963) thoroughly documented that declines in the rate of growth of the money supply have
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preceded business contractions, while increases in the growth rate of the money supply have
consistently preceded economic expansions.

Friedman (1969) suggests a transmission mechanism through which changes in the growth
rate of the money supply affect the aggregate economy. He hypothesizes that, to implement
planned changes in monetary policy, the Federal Reserve engages in open market operations,
buying or selling Treasury bonds to adjust bank reserves and, eventually, the money supply.
Because the Fed deals in government bonds, the initial liquidity impact when the Fed buys
bonds affects the government bond market, creating excess liquidity for those who sold bonds
to the Fed. The result of the bond purchases is an increase in bond prices and lower interest
rates. Rising government bond prices subsequently filter down to corporate bonds, and this
change in liquidity eventually affects common stocks and then the real goods market. There
is the opposite effect if the Fed sells bonds to reduce bank reserves and the money supply.
The impact of changes in money supply growth on stock prices is really part of the transmis-
sion process whereby money supply affects the aggregate economy. This liquidity transmission
scenario implies that the effect of a change in monetary policy initially appears in financial
markets (bonds and stocks) and only later in the aggregate economy. This transmission discus-
sion is consistent with the earlier observation that the stock market leads the economy.

12.2.6 Money Supply and Stock Prices
Numerous studies have tested the relationship suggested by this transmission mechanism. Spe-
cifically, do changes in the growth rate of the money supply precede changes in stock prices?
The results of these studies have tended to change over time. The initial studies by Sprinkel
(1971), Keran (1971), and Homa and Jaffe (1971) generally indicated a strong leading relation-
ship between money supply changes and stock prices.

Subsequent studies by Cooper (1974) and Rozeff (1974) questioned these findings. Specifi-
cally, they found a relationship between the money supply and stock prices, but they found
that changes in the growth rate of the money supply consistently lagged stock returns by about
one to three months.

Davidson and Froyer (1982) and Hafer (1985) examined the relationship of stock returns to
anticipated and unanticipated money supply growth and found that stock prices adjust very
quickly to unexpected changes in money supply growth. This implies that to take advantage
of this relationship it is necessary to forecast unanticipated changes in money supply growth.

12.2.7 Monetary Policy and Stock Returns
Following more than a decade of limited research on this topic, the subsequent focus has been
on overall monetary policy rather than only money supply. Several studies by Jensen, Johnson,
and Mercer (JJM) (1996, 1997, 1998, 2000) showed that the results of several earlier studies that
examined the relationship between some economic or company variables and stock returns can
be significantly affected by the prevailing monetary environment. Specifically, JJM showed that
the business conditions proxies suggested by Fama and French (1989; i.e., the term spread, divi-
dend yield, and the default spread) have a different effect on stock returns depending on the pre-
vailing monetary policy. Notably, JJM contend that monetary policy is best identified by changes
in the discount rate by the Federal Reserve (i.e., declining discount rates imply an easy monetary
policy, while rising discount rates imply a restrictive policy). The JJM studies also show that
the relationship between stock price returns and both size and the price-to-book value ratio
that was found in studies by Fama and French (1995) and Fairfield (1994) only holds during
periods of easy monetary policy. A subsequent study by Thorbecke (1997) that examined how
stock returns respond to monetary policy shocks indicated that expansionary monetary policy
increases ex-post stock returns. Patelis (1997) examined whether shifts in monetary policy affect
the predictability of excess stock returns and found that monetary policy variables were signifi-
cant predictors of future stock returns along with dividend yield.
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12.2.8 Inflation, Interest Rates, and Security Prices
Because this chapter is concerned with the macroeconomic analysis of security markets, we
should examine the macroeconomic impact of inflation and interest rates. We have noted
throughout the book the critical role of expected inflation and nominal interest rates in deter-
mining the required rate of return used to derive the value of all investments. We would ex-
pect these variables, which are very important in microeconomic valuation, to also affect
changes in the aggregate markets.

Inflation and Interest Rates Exhibit 12.3 contains a plot of long-term interest rates (the
10-year Treasury note) and the year-to-year percentage change in the consumer price index
(CPI, a measure of inflation). This graph demonstrates the relationship between inflation
and interest rates. We contended in our earlier discussion that when investors anticipate an
increase in the rate of inflation, we would expect them to increase their required rates of
return by a similar amount to derive constant real rates of return. The time-series graph of
the promised yield of Treasury bonds and the annual rate of inflation in Exhibit 12.3 confirms
the expected relationship overall. If the relationship was perfect and investors were accurate in
their predictions of future inflation, the difference between the interest rate and the inflation
rate (the spread between them) would be fairly constant, reflecting the real return on Treasury
bonds. Notably, the spread between these two curves changes over time as shown in Exhibit
12.4. Although the two curves generally move together, during 1983–1985 the real rates of re-
turn on these Treasury bonds were in the 8 to 9 percent range, which clearly exceeds what
most investors would expect on zero credit risk bonds. In sharp contrast, during 2008, the
real rate declines to almost minus 2 percent, which is likewise not reasonable, followed by a
spike to almost 6 percent due to a temporary plunge in inflation.

Exhibit 12.3 Time-Series Plot of Yield on the 10-Year U.S. Treasury Bond and

the Annualized Rate of Inf lat ion (YOY % change) 1980–2010
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This change in spread does not mean that there is not a relationship between inflation and
interest rates; it only shows that investors are not very good at predicting inflation. Recall that the
theoretical relationship is between expected inflation and interest rates, which is in contrast to these
data that reflect actual inflation—(i.e., the ex-post real yield). Apparently, investors overestimated
the rate of inflation during 1980–1983 when inflation declined rapidly, so they underpaid for
bonds and experienced abnormally high real yields and underestimated inflation during several
time periods in 2004–2010 so they overpaid for Treasury bonds and received low real yields.

Interest Rates and Bond Prices The relationship between interest rates and bond prices is
clearly negative because the only variable that changes in the valuation model is the discount
factor. Specifically, the expected cash flows from a straight noncallable bond would not change,
so an increase in interest rates will cause a decline in bond prices and a decline in interest
rates will boost bond prices. For example, if you own a 10-year bond with a coupon of 10 per-
cent, when interest rates increase from 10 percent to 12 percent, the price of this bond will
decline from $1,000 (par) to $885. In contrast, if rates decline from 10 percent to 8 percent,
the price of the bond will increase from $1,000 to $1,136.

The size of the price change will depend on the characteristics of the bond. As will be discussed
in Chapter 18, a longer-term bond will experience a larger price change for a change in interest
rates. Therefore, we can anticipate a negative relationship between inflation and the rates of return
on bonds because inflation generally has a direct effect on interest rates; in turn, interest rates have
an inverse effect on bond prices and rates of return. Empirical verification for this negative rela-
tionship is provided in Exhibit 3.10, which shows a correlation of −0.14 between inflation and
rates of return on long-term investment-grade bonds during the period 1980–2010.

Exhibit 12.4 Time-Series Plot of Spread between the Yield of 10-Year U.S. Treasury

Bond and Annual Rate of Inf lat ion: 1980–2010
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Inflation, Interest Rates, and Stock Prices The relationship among inflation, interest
rates, and stock prices is not direct and consistent. The reason is that the expected cash flows
from stocks can change along with inflation and interest rates, and we cannot be certain
whether this change in cash flows will augment or offset the change in interest rates. To dem-
onstrate this, consider the following potential scenarios following an increase in the rate of in-
flation and the effect of this on stock prices based on the DDM:

1. The positive scenario. Interest rates rise due to an increase in the rate of inflation, and cor-
porate earnings likewise experience an increase in growth because firms are able to
increase prices in line with cost increases. In this case, stock prices might be fairly stable
because the negative effect of an increase in the required rate of return (k) is partially or
wholly offset by the increase in the growth rate of earnings and dividends (g), which
causes an increase in the value of stocks. As a result, the returns on stock increase in line
with the rate of inflation—that is, stocks would be a good inflation hedge.

2. Mildly negative scenario. Interest rates and the required return k increase due to inflation,
but expected cash flows continue to grow at the prior rate assuming small increases in
prices at rates below the increase in the inflation rate and cost increases. This would cause
a decline in stock prices similar to what happens with a bond. The required rate of return
(k) would increase, but the growth rate of dividends (g) would be constant. As a result, the
k–g spread discussed in Chapter 11 would widen and stock prices would decline.

3. Very negative scenario. Interest rates and the required return k increase due to inflation, while
the growth rate of cash flows declines because during the period of inflation the costs of pro-
duction increase, but many firms are not able to increase prices at all, which causes a major
decline in profit margins. Given this scenario, stock prices will experience a significant de-
cline because k will increase and g will decline, causing a large increase in the k–g spread.

In contrast to these scenarios, you can envision a comparable set of scenarios when infla-
tion and interest rates decline. The relationship among inflation, interest rates, and stock
prices is not as direct or consistent as the relationship between interest rates and bond prices.
The point is, the effect of interest rate changes on stock prices will depend on what caused the
change in interest rates and the effect of this event on the expected cash flows for alternative
common stocks.

Notably, the actual relationship among inflation, interest rates, and stock prices is an em-
pirical question and the effect varies over time and between alternative industries and stocks.
Therefore, although there has generally been a significant negative relationship among infla-
tion, interest rates, and the returns on stock, as shown in Chapter 3 (Exhibit 3.10), this is not
always true as shown by Reilly (1975), Jaffee and Mandelker (1976), and Fama (1981). In ad-
dition, even when the negative relationship is true for the overall market, certain industries
may have earnings, cash flows, and dividends that react positively to inflation and interest
rate changes. In such an instance, their stock prices would be positively correlated with infla-
tion and interest rates as demonstrated by Reilly, Wright, and Johnson (2005).

12.2.9 Analysis of World Security Markets
Although we have focused on the U.S. market to demonstrate the macroeconomic approach to
forecasting movements in the securities markets, you must also consider a similar analysis for nu-
merous foreign markets, including those in Japan, Canada, the United Kingdom, and Germany.
While it is not feasible to consider the full macroanalysis, the following discussion considers some
of the variables and economic series and some differences that will cause the macromarket analy-
sis to imply a different outlook for alternative countries compared to the United States.

Leading economic series are available for virtually all the developed countries, and the em-
pirical relationships to the economy are quite similar to those of the United States.
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Real GDP growth is typically consistent with what is implied by the leading series. Notably,
as discussed in Chapter 1, the growth rate outlook will vary between countries by at least 4
percent, ranging from about 1 percent to over 5 percent (e.g., China). Recall that these esti-
mates of real GDP growth will impact both the country’s real rate of interest and the growth
of its sales and earning cash flows.

The monetary environment of a country will clearly differ from that of the United States
because the monetary authority in each country will be responsive to the economic outlook
for its country, which is typically different from that of the United States.

The inflation outlook will depend on the monetary environment—that is, the ease or tight-
ness of monetary policy. It also will be impacted by the economic environment and the point
on the business cycle (recession or expansion). Again, there will be a wide range for the ex-
pected rate of inflation among countries, and the impact of these different inflation rates on
security values will be as described earlier for the United States.

Similar to the United States, if you have a good understanding of the outlook for each of
these critical macroeconomic variables, you will also have a view on the outlook for the bond
and stock market for the country and be in a better position to derive a microestimate of the
future value for the country’s financial markets.

12.3 MICROVALUATION ANALYSIS
In this section, building on the macroanalysis of the economy and the implications of this for
the stock market, we estimate specific values for an aggregate stock market series using the
various valuation models presented in Chapter 11. Therefore, this section has four subsections
in which the four sets of valuation techniques are employed: (1) the dividend discount model
(DDM), (2) the free cash flow to equity model (FCFE), (3) the earnings multiplier technique,
and (4) the other relative valuation ratios. Note that the first two subsections consider two of
the present value of cash flow approaches presented in Chapter 11, while the last two subsec-
tions employ the four relative valuation ratios from Chapter 11. Notably, we do not demon-
strate the operating free cash flow model because of space constraints and the difficulty of
estimating debt for the S&P industrials. Also, we do not use the other relative valuation ratios
to derive a specific value of the market; rather, we discuss the trends for these ratios during the
past 17 years to help you become familiar with them so that you can use these relative valua-
tion ratios in subsequent industry and company stock analysis. Specifically, you will want to
compare the relative valuation ratios for an industry or company to the relative valuation ra-
tios for the market. We finish the chapter with a discussion of unique factors that should be
considered when applying these valuation techniques to foreign markets.

12.3.1 Applying the DDM Valuation Model to the Market
In Chapter 11, we employed the dividend discount model (DDM), which estimated the value
of the stock (Vj) assuming a constant growth rate of dividends for an infinite period.

12.1 Vj =
D0ð1+ gÞ
ð1+ kÞ +

D0ð1+ gÞ2
ð1+ kÞ2 + � � � + D0ð1+ gÞn

ð1+ kÞn

where:

Vj = the value of stock j
D0 = the dividend payment in the current period
g = the constant growth rate of dividends
k = the required rate of return on stock j
n = the number of periods, which is assumed to be infinite
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This model, which has been used extensively for the fundamental analysis of common stock,
can also be used to value a stock market series. In the appendix to Chapter 11, it was shown
that this model can be simplified to the following reduced form expression:

12.2 Vj = Pj =
D1

k− g

where:

Pj = the price of stock j
D1 = dividend in Period 1, which is equal to  D0ð1+ gÞ
k = the required rate of return for stock j
g = the constant growth rate of dividends

This model suggests that the parameters to be estimated are (1) the required rate of return (k)
and (2) the expected growth rate of dividends (g). After estimating g, it is simple to estimate
D1 because it is equal to the current dividend (D0) times (1 + g).

Market Valuation Using the Reduced Form DDM In this section, we will apply the
model to the valuation of the S&P Industrials Index as of mid-2011. As noted, the critical es-
timates are the prevailing k and g for the U.S. equity market. The estimate of D1 is the current
D0 for the latest 52-week period times (1 + g). As of mid-2011, the trailing 52-week dividend
estimate in Barron’s was $34.16.

As discussed previously, the estimate of k is a function of the nominal risk-free rate (NRFR)
plus a market risk premium. Because both of these components are subject to interpretation,
we will consider a range of values.

The Nominal Risk-Free Rate The alternatives for the NRFR are based upon the theoretical
specifications that it should be a zero-coupon, default-free asset with a time to maturity that
approximates the investor’s holding period. The point is that such an asset would provide the
asset’s promised return (i.e., its yield to maturity) because there is no default risk, no reinvest-
ment risk because it is a zero-coupon security, and no price risk because the asset matures at
the end of the expected holding period. The range of suggested maturities goes from a three-
month T-bill to an intermediate government bond (e.g., a 10-year Treasury bill), to the long-
term government bond (e.g., a 30-year Treasury bond). As of mid-2011, these yields were:

1-year Treasury bill: 0.80%

10-year Treasury note: 3.20%

30-year Treasury bond: 4.30%

The Equity Risk Premium The attitude toward the estimation of the equity risk premium has
undergone significant changes during the 1990s. The initial empirical estimate of an equity risk pre-
mium was provided by the pioneering work of Ibbotson and Sinquefield (1982) in their monograph
for the Financial Analysts Research Foundation. They estimated the risk premium on common stock
as the arithmetic mean of the difference in the annual rate of return from stocks minus the return on
Treasury bills. Although the original estimate was for 1926–1981, this estimated risk premium has
been updated annually in a yearbook provided by Ibbotson Associates (annual), now owned by
Morningstar. For example, the equity risk premium as of 2011 for 1926–2010 was 8.2 percent, using
the arithmetic mean of the annual values, and 6.3 percent, using the geometric mean of the annual
values. The geometric mean is appropriate for long-run asset class comparisons, whereas the arith-
metic mean is what you would use to estimate the premium for a given year (e.g., the expected per-
formance next year). Because our application is to the long-term DDM model, the geometric mean
value would probably be more appropriate, which implies using the 6.3 percent risk premium value.

An additional adjustment is suggested to reflect the belief that the typical investment hori-
zon is longer than that implied by the T-bill rate. Assuming that most investors consider
the intermediate time frame (5–10 years) a more appropriate investment horizon, the risk
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premium should be computed as the stock return less the return on intermediate government
bonds. Given the typical upward-sloping yield curve, it is not surprising that this measure of
the risk premium is about 1.8 percent less than the T-bill premium—that is, the arithmetic
mean of the annual risk premiums relative to intermediate government bonds was 6.4 percent
from 1926–2010 and the geometric mean of the annual risk premiums was 4.5 percent. In
recent years, Ibbotson Associates has also provided a long-horizon risk premium estimate
that employs the long-term government bond return. The arithmetic average for this series
was 6.0 percent, and the geometric average was 4.40 percent. Therefore, because of the several
possibilities, the long-term historical risk premium suggested is about 5.0 percent.

Several authors have contended that there are problems with this estimate in a dynamic
real-world environment. The major criticism articulated by Rozeff (1984) is that the time pe-
riod is too long and causes the market risk premium to be almost a constant value. Given that
we are dealing with an average value that encompasses almost 85 years, this technique will not
reflect any changes over time. There are ways to adjust for this constant value problem, and
other estimation approaches have been suggested.

The first suggestion to adjust for the constant value is to use a constant moving average
period for the Ibbotson-Sinquefield technique—for example, instead of using a single mean
value for the total period since 1926, employ a 20-year moving average of the series. This
would reflect any trends in the series over time. The authors computed such a series employ-
ing a moving average and using the intermediate bond return as the risk-free asset. The time-
series plots clearly demonstrated that the risk premium series was not stable since the 20-year
moving average values varied from about 1 percent to 16 percent. Notably, given how the risk
premium is computed, it increases during years when the market does well and declines dur-
ing poor performing periods. This is clearly counterintuitive to expectations.

The paper by Rozeff (1984) discusses the equity risk premium concept similar to the pre-
sentation in this book. This is followed by a review of alternative measures of the risk pre-
mium, including the Ibbotson-Sinquefield series, an estimate using the CAPM, and a brief
consideration of the default risk premium (referred to as the credit risk series).

The credit risk premium concept has been referred to on several occasions in this book
when discussing changes in the capital market risk premium. The notion is that changes in
the absolute or percentage spread between the yield on BBB and AAA bonds indicate a change
in the required rate of return by investors for accepting credit risk. Further, this change in the
credit risk premium implies a change in the slope of the security market line (SML). The per-
cent yield spread is considered a preferable measure because it adjusts for the level of yields.
An advantage of the credit risk measure is that it is based on current market results and re-
flects prevailing investor attitudes. For a recent plot of this credit yield spread, see Exhibit
1.9, which indicates a very volatile series with peaks in late 1974, early 2003, and mid-2009.

An alternative estimate of the equity risk premium is suggested by Reichenstein and Rich
(1993). They employ the Value Line forecast of dividends and capital gains. This estimated to-
tal market return less the short-term government bond yield is shown to provide better and
more consistent results than an earnings price value or dividend yield although it provides
consistently biased results, but it is possible to adjust for this.

A comparison used by Woolridge (1995) to justify a change in the equity risk premium is
the relative volatility of stocks versus bonds. Woolridge argues that the risk premium for eq-
uity has declined from the 6 percent estimate based on the Ibbotson-Sinquefield data to about
2.5 percent because of the increase in bond market volatility relative to stock volatility.2 Specif-
ically, the equity risk premium spread has declined, not because stocks have become less vola-
tile but because bonds have become more volatile. Thus, the difference in risk between the two

2For an analysis of relative volatility of bonds versus stocks that is consistent with the Woolridge contention, see
Reilly, Wright, and Chan (2000).
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asset classes is less than before, so the risk premium spread has declined. A study by Claus and
Thomas (2001) derives an estimate of the equity risk premium from the discount rate that
equates market valuations with prevailing expectations of future flows. Their results indicate a
risk premium between 1985 and 1998 of 3 percent or less.

In summary, if you use the current intermediate government bond rate as your estimate of
the minimal NRFR, these studies indicate that the equity risk premium should be somewhere
between 2.5 percent and 6.0 percent, depending on the current environment. In turn, you can
derive an indicator of the current environment by examining the prevailing credit risk spread,
or the relative volatility of bonds versus stocks.

Once you have estimated the required rate of return for the current period, you must deter-
mine whether the expected rate of inflation or the risk premium on common stock will change
during your investment horizon.

The Current Estimate of Risk Premium and k The prior discussion indicated that the to-
tal range for the equity risk premium is from about 2.5 percent to about 6.0 percent. To apply
these results, we employ three alternative risk premiums of 2, 4, and 6 percent. If we combine
these risk premiums with the prior nominal risk-free rates for government bonds, we derive
the following matrix of required rates of return (k) for the S&P Industrials Index:

RISK PREMIUMS

Nominal RFR 0.02 0.04 0.06

0.008 0.028 0.048 0.068

0.032 0.052 0.072 0.092

0.043 0.063 0.083 0.103

The matrix indicates a range of k from 0.028 (2.8 percent) to 0.103 (10.3 percent). The low
required rate of return assumes investors have a very short-run horizon and a very small risk
premium, while the high required return implies a long-run horizon and the very large long-
run historical risk premium of Ibbotson-Sinquefield.

For purposes of our subsequent estimate, we will use the diagonal values from this cost of
equity (k) matrix: 0.028, 0.072, and 0.103, which are equal to 2.8, 7.2, and 10.3 percent.

The Dividend Growth Rate The earnings multiple that is applied to next year’s earnings
must take into account the expected growth rate (g) for common dividends.3 There is a posi-
tive relationship between the earnings multiplier and the growth rate of earnings and divi-
dends—the higher the expected growth rate, the higher the multiple.4 When estimating g, you
should consider the current expected rate of growth and estimate any changes in the expected
growth rate. Such changes in expectations indicate a change in the relationship between k and
g and will have a profound effect on the earnings multiplier.

As discussed in Chapters 10 and 11, a firm’s growth rate is equal to (1) the proportion of
earnings retained and reinvested by the firm—that is, its retention rate (b)—times (2) the rate
of return earned on investments (ROE). An increase in either or both of these variables causes
an increase in the expected growth rate (g) and an increase in the earnings multiplier. There-
fore, the expected growth rate can be stated as:

12.3 g = f(b, ROE)

where:
g = expected growth rate
b = the expected retention rate equal to 1−D=E

ROE = the expected return on equity investments

3You know that the g in the valuation model is the expected growth rate for dividends. In our discussion, we assume a rela-
tively constant dividend-payout ratio (dividend/earnings), so the growth of dividends is dependent on the growth in earnings.
4A paper that specifically examines this relationship is Fairfield (1994).
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Therefore, to estimate the expected growth rate, you need to estimate changes in both the re-
tention rate (b) and the return on equity (ROE). The plot in Exhibit 12.5 shows that the re-
tention rate has become relatively high. Because the valuation model is a long-run model, you
should estimate only relatively permanent changes, although short-run changes can affect ex-
pectations. Specifically, you should recognize that the annual retention rate, which has been
volatile and generally increases (between 48 and 70 percent, excluding the extreme declines
in 2001 and 2002), is heavily impacted by annual earnings changes (as will be discussed in
the dividend payout section).

The second variable that affects g is changes in the return on equity (ROE). As discussed in
Chapter 10, the ROE can be broken down using the three-component DuPont analysis as
follows:

12.4 ROE =
Net Income

Equity
=
Net Income

Sales
×

Sales
Total Assets

×
Total Assets

Equity

=
Net Profit
Margin

×
Total Asset
Turnover

×
Financial
Leverage

This equation shows that the ROE increases if either the total asset turnover or the profit mar-
gin increases. In addition, you can increase ROE by increasing financial leverage. Because the
S&P Industrials series includes the required historical information only since 1993, we exam-
ine this three-component breakdown of ROE for the 17-year period 1993–2009 (2010 data).

As shown in Exhibit 12.6, the ROE for the S&P Industrials series during the period 1993–
2009 experienced its lowest value during the recession in 2001–2002 and reached its peak in
1996. An analysis of the three components of ROE indicates what contributed to the changes
over time. First, an analysis of Exhibits 12.6 and 12.7 shows that the profit margin over time
was a major factor explaining the overall pattern of ROE since 1993. The second component,
total asset turnover (Exhibit 12.8), experienced a peak of about 95 percent in 1996, a decline to

Exhibit 12.5 Time-Series Plot of the S&P Industrials Index Retention Rate: 1993–2009
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a trough in 2002, and then an increase to finish at 81 percent in 2009. Combining these two
variables (PM and TATO) equals return on total assets (ROTA; Exhibit 12.6) that experienced
an overall increase from about 4 percent in 1993 to 5 percent in 2009. Finally, the total assets/
equity ratio (in Exhibit 12.9) that reflects financial leverage experienced an almost constant

Exhibit 12.6 S&P Industr ials Index Return on Equity and Return on Assets
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Exhibit 12.7 S&P Industr ials Index Net Prof it Margin (NPM )
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decline over this period from about 3.6 times to 2.6 times. Therefore, the ROE started at about
15 percent and ended at about 13 percent, based upon an overall increase in the profit margin
offset by a small decline in total asset turnover and a significant decline in financial leverage.

The point is, an investor needs to estimate the long-term outlook of ROE, which in turn re-
quires a long-term estimate for each of the three components ratios. Once that is established,
multiply this long-term of ROE by your estimate of b, the retention rate, to calculate an estimate
of the long-term growth rate (g) of U.S. industrial firms. For example, if we are conservative and
estimate a long-term retention rate of 55 percent (compared to an average without 2001 and

Exhibit 12.8 S&P Industr ials Index Total Asset Turnover (TATO )
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Exhibit 12.9 S&P Industr ials Index Assets/Equity Ratio

Assets/Equity

2.40

2.60

2.80

3.00

3.20

3.40

3.60

3.80

2.40

2.60

2.80

3.00

3.20

3.40

3.60

3.80

1993 1995 1997 1999 2001 2003 2005 2007 2009
Years

M
u

lt
ip

le

Assets/Equity

Source: Standard & Poor’s Analysts’ Handbook.

Chapter 12: Macroanalysis and Microvaluation of the Stock Market 383



2002 of about 60 percent), and an ROE of about 13 percent (which is about equal to the results
of 2009), we would expect the long-run growth rate to be about 7.1 percent, as follows:

g = b ×ROE
= 0:55× 0:13
= 0:071= 7:1%

For convenience, we will use 7 percent as our estimate.

Combining the Estimates If we combine the several estimates, they are as follows:

D0 = $34:16
k = 0:028, 0:072, or 0:103
g = 0:07

D1 = 34:16ð1+ gÞ= 34:16ð1:07Þ= 36:55

Using these inputs for the reduced form DDM indicates the following three estimates of
market value:

1:
36:55

ð0:028− 0:070Þ =
36:55
−0:042

=Meaningless ðg > kÞ

2:
36:55

ð0:072− 0:070Þ =
36:55
0:002

= 18,275

3:
36:55

ð0:103− 0:070Þ =
36:55
0:033

= 1,108

As noted, the first estimate is meaningless since the growth rate exceeds the required return k.
The second estimate that has a (k−g) spread of only 0.002 (which is likewise virtually mean-
ingless) indicates a valuation of over 18,000, which exceeds the current market price of May
2011 of 1,770. Finally, the third estimate that has a (k−g) spread of 0.033 indicates a value of
1,108, which is substantially below the current market price of 1,770. Assuming the dividend
value of $36.55 is reasonable, one needs to consider what k−g spread is necessary to justify the
prevailing market value. Consider the following values:

36:55
0:019

= 1,924

36:55
0:020

= 1,828

36:55
0:021

= 1,740

It appears that the current market value implies (requires) a k−g spread very close to 2.0 per-
cent, which means either a k below 0.090 or an expected growth rate above 0.070. Since the 7.0
percent long-run growth rate appears somewhat aggressive (optimistic), the most likely adjust-
ment would be a k approaching 0.09, which is possible with a shorter investment horizon. A
more conservative growth estimate would necessitate a lower required k.

12.3.2 Market Valuation Using the Free Cash Flow
to Equity (FCFE) Model
As indicated earlier, we will derive an estimate using this FCFE model under two scenarios: (1)
a constant growth rate from the present, and (2) a two-stage growth rate assumption.
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The Constant Growth FCFE Model To begin, the FCFE is defined (measured) as follows:5

Net Income
+ Depreciation expense

− Capital expenditures

− Δ in working capital

− Principal debt repayments

+ New debt issues

This technique attempts to determine the free cash flow that is available to the stockholders
after payments to all other capital suppliers and after providing for the continued growth of
the firm. The FCFE data for the S&P Industrials Index for the period 1994–2009 are contained
in Exhibit 12.10.

Although there was overall growth in the FCFE series for the period 1994–2009, there was
also substantial variation from a low point in 1994 to a peak of 101 in 2007. A major cause of
the poor results in 2009 was the large working capital additions. Preliminary indications for
2010 point toward higher earnings, reasonable capital expenditures and small working capital
increases, and a “best” estimate for FCFE of about 72.00. Therefore, for the constant growth
version of the model, we will use the growth estimate used in the DDM as follows:

g = 0:070
k = 0:072;  0:103

FCFE0 = $72:00 ðestimate for 2010Þ
FCFE1 = $72:00 ð1:07Þ= $77:04 ðestimate for 2011Þ

Exhibit 12.10 Components of Free Cash Flow to Equity for the S&P Industr ials Index:

1993–2009

Year
Net

Income

Depreciation &
Amortization
Expense

Capital
Expenditures

Working
Capital

Changes in
Working Capital

Principal
Repayment

New Debt
Issued

Total
FCFE

1993 31.02 34.10 42.85 64.43 N/A N/A

1994 36.64 35.79 45.83 86.37 21.94 3.64 8.30

1995 43.36 39.54 51.85 92.70 6.33 13.10 37.82

1996 41.69 39.55 56.75 89.60 −3.10 2.85 24.74

1997 44.43 40.62 60.37 78.63 −10.97 6.83 42.48

1998 36.96 44.83 61.34 71.71 −6.92 14.14 41.51

1999 46.28 47.54 61.45 76.87 5.16 19.27 46.48

2000 53.56 50.13 62.19 59.91 −16.96 1.38 59.84

2001 37.41 50.24 62.19 83.28 23.37 34.24 36.33

2002 56.51 41.68 48.23 104.39 21.11 17.54 46.39

2003 49.52 42.98 44.82 124.45 20.06 4.35 31.97

2004 65.22 44.35 49.01 140.29 15.84 1.99 46.71

2005 72.41 45.83 55.30 151.89 11.60 0.06 51.40

2006 79.11 48.89 66.20 145.16 −6.73 0.86 69.39

2007 76.09 55.39 68.91 154.22 9.06 44.09 97.60

2008 58.19 63.03 78.60 148.09 −6.13 23.35 72.10

2009 72.22 59.39 59.33 191.12 43.03 5.53 34.78

N/A—not available.

Source: Adapted from Standard & Poor’s Analysts’ Handbook.

5For further discussion and detail, see Damodaran (1994).
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Equity values:
77:04

0:072− 0:070
= 38,520

77:04
0:103− 0:070

= 2,335

In contrast to the DDM results, this model indicates that the market at its current price of about
1,770 is undervalued even if one assumes a cost of equity of 10.3 percent. Recall that this 10.3 per-
cent k is based on a long-term bond rate of 4.30 percent and an equity risk premium of 6.00 percent.

Alternatively, if we assume that FCFE does not grow by 7 percent in 2011 but only by 5
percent because of the sluggish recovery (to 75.60 = 72 × 1.05), and a lower perpetual growth
rate of 6.5 percent, the values decline as follows:

75:60
0:072− 0:065

= 10,800

75:60
0:103− 0:065

= 1,989

Finally, if we assume the lower estimate of FCFE (75.60) and 6.0 percent perpetual growth, the
values are:

75:60
0:072− 0:060

= 6,300

75:60
0:103− 0:060

= 1,758

Needless to say, the valuations and the investment decisions given the current market value of
1,770 are very sensitive to the estimate of k and g and the resulting spread.

The Two-Stage Growth FCFE Model To demonstrate a two-stage model, we assume the
following above-average growth rates during the next five years (the first stage) followed by a
second stage of constant growth at 6 percent.

2011—8.5%

2012—8.0%

2013—7.5%

2014—7.0%

2015—6.5%

2016 onward—6.0%

We assume a k of 9.0 percent, about midway between .072 and .103, which implies a risk pre-
mium of about 5 percent and a FCFE of $72.00 in 2010. The computations are as follows:

TWO-STAGE VALUATION

Year FCFE Discount Factors at 0.090 Present Value

2011 78.12 0.9174 64.70

2012 84.37 0.8417 64.10

2013 90.70 0.7722 63.22

2014 97.05 0.7084 62.06

2015 103.35 0.6499 60.64

Continuing Valuea 3,652.00 0.6499 2,143.00

Total PV 2,458.00

a103:35ð1:06Þ
0:09− 0:06

=
109:55
0:03

= 3,652
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As can be seen, this set of assumptions indicates an intrinsic value that exceeds the current
market price of (1,770), which implies the following: (1) the market is undervalued at this
time, and (2) investors who acquire a diversified portfolio of U.S. stocks at these prices should
derive a long-run annual rate of return in excess of 9.0 percent. It is also possible to approxi-
mate this market return using the k estimate from the DDM as follows:

12.5 k =
D
p
+ g

Combining the current dividend yield of about 1.8 percent and the expected long-run g of 7.0
percent implies a return of 8.8 percent. Notably, this estimated return is higher than what is
expected by Emmons (1999), who derives expected earnings growth based on the growth of
nominal GDP of about 6 percent plus a dividend yield of 1.3 percent to arrive at a return esti-
mate of about 7 percent (he stipulates a range of 5 to 7 percent).

The next section will discuss and demonstrate the four alternative relative valuation ratios
as follows: (1) the price/earnings ratio (P/E), (2) the price/book value ratio (P/BV), (3) the
price/cash flow ratio (P/CF), and (4) the price/sales ratio (P/S). We begin with the P/E ratio
because it is the most well known and because it can be derived from the DDM. Also, this
model can be used to derive a specific market value.

12.4 VALUATION USING THE EARNINGS MULTIPLIER APPROACH

12.4.1 Two-Part Valuation Procedure
We use the earnings multiplier version of the dividend discount model to value the stock mar-
ket because it is a theoretically correct model of value assuming a constant growth rate of di-
vidends for an infinite time period. The point is, these are reasonable assumptions for the
aggregate stock market.6 Also, this valuation technique is consistently used in practice.

Recall that k and g are independent variables because k depends heavily on risk, whereas g
is a function of the retention rate and the ROE. Therefore, this spread between k and g can
and does change over time. The following equations imply an estimate of this spread at a
point in time equal to the prevailing dividend yield:

Pj =
D1

k− g

Pj=D1 = 1=k− g

D1=Pj = k− g

Although the dividend yield gives an estimate of the size of the prevailing spread, it does not
indicate the values for the two individual components (k and g) or what caused the change in
the spread. More important, it says nothing about what the spread should be, which is the crit-
ical value that must be determined based upon estimating the values for k and g.

12.4.2 Importance of Both Components of Value
The ultimate objective of this microanalysis is to estimate the intrinsic market value for a ma-
jor stock market series, such as the S&P Industrials Index. This estimation process has two
equally important steps:

6Recall that these assumptions may be unrealistic for many stocks, especially for stocks of growth companies. We
consider these problems for growth companies and discuss alternative growth company valuation models that con-
sider such conditions in Chapter 14.
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1. Estimating the future earnings per share for the stock market series
2. Estimating the appropriate earnings multiplier for the stock market series based on long-run

estimates of k and g.7

Some analysts have concentrated on estimating the earnings for a market series with little
consideration of changes in the earnings multiplier for the series. An investor who considers
only the earnings for the series and ignores the earnings multiplier (i.e., the P/E ratio) assumes
that the earnings multiplier will be relatively constant over time. If this were correct, stock
prices would generally move in line with earnings. The fallacy of this assumption is obvious
when one examines data for the two components during the period from 1993 to 2009, as
shown in Exhibit 12.11.

The year-end stock price is the closing value for the S&P Industrials Index on the last trad-
ing day of the year. The next column is the percentage change in price for the year. The earn-
ings figure is the earnings per share during the year for the S&P Industrials Index, and the
next column shows the percentage change from the prior year. The fifth column is the histori-
cal earnings multiplier at the end of the year, which is equal to the year-end value for the S&P
Industrials Index divided by the historical earnings for that year. As an example, at the end of
1993, the S&P Industrials Index was equal to 540.19, and the earnings per share for the firms
that made up the series were 31.02 for the 12 months ending 12/31/93. This implies an earn-
ings multiplier of 17.42 (540.19/31.02). Although this may not be the ideal measure of the
multiplier, it is consistent in its measurement and shows the changes in the relationship be-
tween stock prices and earnings over time. An alternative measure is the forward multiplier
using next year’s earnings (i.e., stock price as of 12/31/93 vs. earnings for the 12 months end-
ing 12/31/94). This forward P/E series likewise experiences substantial annual changes and is
the multiple we will be estimating. Typically, it is a smaller value and less volatile than the his-
torical multiple because it considers future earnings that are generally higher.

There have been numerous striking examples where annual stock price movements for the
S&P Industrials Index were opposite to earnings changes during the same year as follows:

• 1998 profits decreased by almost 17 percent; stock prices increased almost 32 percent.
• 2000 profits increased almost 16 percent; stock prices declined over 17 percent.
• 2002 profits increased over 51 percent; stock prices declined over 24 percent.
• 2003 profits decreased over 12 percent; stock prices increased over 26 percent.
• 2007 profits decreased 9.45 percent; stock prices increased almost 11 percent.

During each of these years, the major influences on stock price movements came from changes
in the forward earnings multiplier. The greater volatility of the multiplier series compared to
the earnings per share series can be seen from the summary figures at the bottom of Exhibit
12.11 and from the graph of the forward earnings multiplier in Exhibit 12.12. The standard
deviation of annual changes for the forward earnings multiplier series is much larger than the
standard deviation of EPS changes (42.55 vs. 35.03). The same is true for the relative volatility
measures of the coefficient of variability. Also, the standard deviation of the forward multiplier
series without signs is larger than for the EPS series (31.77 vs. 26.32). Therefore, these figures
show that given the two estimates required for market valuation, the forward earnings multi-
plier is the more volatile component.

The point of this discussion is not to reduce the importance of the earnings estimate but
to note that the estimation of the intrinsic market value requires two separate estimates and
both are important and necessary. Therefore, we initially consider a procedure for estimating ag-
gregate earnings followed by the procedure for estimating the forward market earnings multiplier.

7Our emphasis will be on estimating future values for EPS, as well as estimating a forward earnings multiple using es-
timates of k and g. We will show the relevant variables and provide a procedural framework, but the final estimate
depends on the ability of the analyst.
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Exhibit 12.11 Annual Changes in Stock Prices, Corporate Earnings, and the Earnings Mult ipl ier for S&P

Industr ials Index: 1993–2009

Year
Year-End

Stock Price % Change

Diluted
Earnings
per Share % Change

Year-End
Diluted
Earnings
Multiple % Change

Diluted Earnings
Multiple (t + 1) % Change

1993 540.19 N/A 31.02 N/A 17.41 N/A 14.74 N/A

1994 547.51 1.36% 36.64 18.12% 14.94 −14.19% 12.63 −14.35%

1995 721.19 31.72% 43.36 18.34% 16.63 11.31% 17.30 37.00%

1996 869.97 20.63% 41.69 −3.85% 20.87 25.46% 19.58 13.19%

1997 1121.38 28.90% 44.43 6.57% 25.24 20.95% 30.34 54.95%

1998 1479.16 31.91% 36.96 −16.81% 40.02 58.56% 31.96 5.34%

1999 1841.92 24.52% 46.28 25.22% 39.80 −0.55% 34.39 7.60%

2000 1527.86 −17.05% 53.56 15.73% 28.53 −28.33% 40.84 18.76%

2001 1533.94 0.40% 37.41 −30.15% 41.00 43.74% 27.14 −33.54%

2002 1005.99 −34.42% 56.51 51.06% 17.80 −56.58% 20.31 −25.16%

2003 1271.07 26.35% 49.52 −12.37% 25.67 −44.19% 19.49 −4.07%

2004 1380.33 8.60% 65.22 31.70% 21.16 −17.55% 19.06 −2.19%

2005 1413.00 2.37% 72.41 11.02% 19.51 −7.80% 17.86 −6.30%

2006 1595.62 12.92% 79.11 9.25% 20.17 3.36% 20.97 17.40%

2007 1766.40 10.70% 76.09 −3.81% 23.21 15.09% 30.36 44.76%

2008 1150.62 −34.86% 58.19 −23.53% 19.77 −14.82% 15.93 −47.51%

2009 1448.79 25.91% 72.22 24.11% 20.06 1.45% N/A N/A

With Signs

Mean 8.75% 7.54% 5.27% 4.39%

Std. Deviation 21.73% 21.62% 29.55% 28.41%

Coefficient of Var. 248.40% 286.80% 560.90% 646.80%

Without Signs (absolute values)

Mean 19.54% 18.85% 22.75% 22.14%

Std. Deviation 12.10% 12.20% 18.74% 17.39%

Coefficient of Var. 61.95% 64.70% 82.39% 78.56%

N/A—not available.

Source: Standard & Poor’s Analysts’ Handbook.
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12.5 ESTIMATING EXPECTED EARNINGS PER SHARE
The estimate of expected earnings per share for the market series will consider the outlook for
the aggregate economy and for the corporate sector. This requires the following steps:

1. Estimate sales per share for a stock market series, such as the S&P Industrials Index. This
estimate of sales involves estimating gross domestic product (GDP) because of the rela-
tionship between industrial firm sales and aggregate economic activity. Therefore, we will
initially consider sources for an estimate of GDP.

2. Estimate the operating profit margin for the series, which equals operating profit divided by
sales. Given the data available from Standard and Poor’s, we define operating profit as earn-
ings before interest and taxes (EBIT), similar to the specification in Chapter 10.

3. Estimate interest expense per share for the next year.
4. Estimate the corporate tax rate for the next year.

These steps will lead to an estimate of net earnings per share that will be combined with an
estimate of the forward earnings multiplier to arrive at an estimate of the current intrinsic
value for the stock market series.

12.5.1 Estimating Gross Domestic Product
GDP is a measure of aggregate economic output or activity. Therefore, one would expect ag-
gregate corporate sales to be related to GDP. We begin our estimate of sales with a prediction
of nominal GDP from one of several banks or financial service firms that regularly publish
such estimates. We use this nominal GDP projection to estimate corporate sales based on the
historical relationship between S&P Industrials Index sales per share and aggregate economic
activity (GDP).8

Exhibit 12.12 Year-End Diluted Earnings Mult iple for the S&P Industr ials Index

Based on Forward Earnings: 1993–2009
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Source: Standard & Poor’s Analysts’ Handbook.

8This would include projections by Standard & Poor’s appearing late in the year in the Outlook; and projections by
several of the large investment firms, such as Goldman, Sachs, & Company (“The Pocket Chartroom”) or Morgan
Stanley, as well as by banks. The Wall Street Journal publishes a survey of over 50 economists every six months that
includes estimates of various interest rates, GDP, and inflation.
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12.5.2 Estimating Sales per Share for a Market Series
As noted, we will use a sales figure for an existing stock market series—the S&P Industrials
Index.9 Exhibit 12.13 contains the annual nominal GDP and sales per share for the S&P
Industrials Index and yearly percent changes in the two series. Generally, a large proportion
of the percentage changes in Industrial sales per share can be explained by percentage changes
in nominal GDP. The relationship is not stronger because (1) the S&P Industrials Index sales
series is more volatile than the GDP series, and (2) the nominal GDP series never experienced
a decline until 2009. The equation for the least-squares regression line relating annual percent-
age changes (% Δ) in the two series as shown in the scatterplot in Exhibit 12.14 for the period
1993–2009 is:

%Δ S&P Industrials Index Salest = −0:059+ 2:072 ð%Δ  in Nominal GDPtÞ
Adj: R2 = 0:52

These results indicate that about 52 percent of the variance in percentage changes in S&P
Industrial sales can be explained by percentage changes in nominal GDP. Thus, given an esti-
mate of the percentage change in nominal GDP for next year, we can estimate the percentage
change in sales for the S&P Industrials Index series and therefore the sales per share. For
example, the consensus estimate for economists is that during 2010 nominal GDP increased
by approximately 4.1 percent (a 2.8 percent increase in real GDP plus 2.3 percent inflation).

Exhibit 12.13 Nominal GDP and S&P Industria ls Index Sales

per Share: 1993–2009

S&P Net Sales GDP

Year $ % Change $ billions % Change

1993 622.12 3.60% 6667.40 5.10%

1994 653.75 5.08% 7085.20 6.27%

1995 706.13 8.01% 7414.70 4.65%

1996 727.40 3.01% 7838.50 5.72%

1997 750.71 3.20% 8332.40 6.30%

1998 750.48 −0.03% 8793.50 5.53%

1999 812.00 8.20% 9353.50 6.37%

2000 853.86 5.16% 9951.50 6.39%

2001 811.04 −5.01% 10286.20 3.36%

2002 781.65 −3.62% 10642.30 3.46%

2003 847.38 8.41% 11142.10 4.70%

2004 944.36 11.44% 11867.80 6.51%

2005 1043.61 10.51% 12638.40 6.49%

2006 1123.34 7.64% 13398.90 6.02%

2007 1211.90 7.88% 14077.60 5.07%

2008 1326.01 9.42% 14441.40 2.58%

2009 1163.50 −12.26% 14119.00 −2.23%

Sources: Standard & Poor’s Analysts’ Handbook and U.S. Government Web sites.

9Sales per share figures are available from 1993 in Standard & Poor’s Analysts’ Handbook (New York: Standard &
Poor’s Corporation). Because the composite series include numerous companies of different sizes, all data are on a
per-share basis. The book is updated annually.
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This estimate, combined with the regression, implies the following increase in S&P Industrial
sales for 2010:

%Δ S&P Industrials Index Sales  = −0:059+ 2:072 ð0:041Þ
= 0:0260
= 2:60%

Using an estimate of 2.6 percent, our estimate of 2010 sales is 1,193.75 (we will use 1,194).
Given the continuing recovery in the economy during early 2011, we estimate that nominal

GDP in 2011 will increase by 4.9 percent (2.5 percent real growth plus 2.3 percent inflation),
which implies an S&P sales growth of about 5.0 percent. Notably, this is referred to as a point
estimate of sales because it is based on a point estimate of GDP. Although we know there is
actually a distribution of estimates for GDP, we have used the mean value, or expected value,
as our point estimate. In actual practice, you would probably consider several estimates and
assign probabilities to each of them.

12.5.3 Alternative Estimates of Corporate Net Profits
Once sales per share for the market series have been estimated, the difficult estimate is the
profit margin. Exhibit 12.15 contains the data on the operating earnings components. Three
alternative procedures are possible depending on the desired level of aggregation.

The first is a direct estimate of the net profit margin based on recent trends. As shown in
Exhibit 12.15, the net profit margin series is quite volatile because of changes in operating
earnings, interest, and the tax rate over time. As such, it is the most difficult series to estimate.

The second procedure would estimate the net before tax (NBT) profit margin. Once the
NBT margin is derived, a separate estimate of the tax rate is obtained based on recent tax rates
and current government tax pronouncements.

Exhibit 12.14 Scatterplot of Annual Percentage Changes in S&P Industrials Index Sales
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The third method estimates an operating profit margin, defined as earnings before interest and
taxes (EBIT), as a percentage of sales. Because this measure of operating earnings as a percentage
of sales is not influenced by changes in interest expense or tax rates, it should be a more stable
series compared to either the net profit margin or the net before tax margin series. We begin our
analysis by estimating this operating profit margin series.

After estimating this operating profit margin, we multiply it by the sales estimate to derive
a dollar estimate of operating earnings (EBIT). Subsequently, we will estimate interest ex-
penses, which are subtracted from the EBIT to arrive at earnings before taxes (EBT). Finally,
we estimate the expected tax rate (T) and multiply EBT times (1 − T) to get our estimate of
net income. The following sections discuss the details of estimating earnings per share, begin-
ning with the operating profit margin.

12.5.4 Estimating Aggregate Operating Profit Margin
Finkel and Tuttle (1971) hypothesized that the following four variables affected the aggregate
profit margin:

1. Capacity utilization rate
2. Unit labor costs
3. Rate of inflation
4. Foreign competition

Capacity Utilization Rate One would expect a positive relationship between the capacity
utilization rate and the profit margin because if production increases as a proportion of total
capacity, there is a decrease in per-unit fixed production costs and fixed financial costs. The
relationship may not be completely linear at very high rates of capacity utilization because

Exhibit 12.15 Industr ials Index Sales per Share and Components of Operat ing

Prof it Margin: 1993–2009

EBIT Interest Income Tax Net Income

Year Net Sales P/S % of Sales P/S % of Sales P/S Tax Rate P/S % of Sales

1993 622.12 58.14 9.35% 12.96 2.08% 14.16 31.34% 31.02 4.99%

1994 653.75 71.45 10.93% 14.24 2.18% 20.57 35.96% 36.64 5.60%

1995 706.13 81.21 11.50% 15.07 2.13% 22.78 34.44% 43.36 6.14%

1996 727.40 80.53 11.07% 13.87 1.91% 24.97 37.46% 41.69 5.73%

1997 750.71 82.09 10.93% 13.16 1.75% 24.50 35.54% 44.43 5.92%

1998 750.48 74.12 9.88% 14.18 1.89% 22.98 38.34% 36.96 4.92%

1999 812.00 90.09 11.09% 14.86 1.83% 28.95 38.48% 46.28 5.70%

2000 853.86 103.13 12.08% 16.59 1.94% 32.98 38.11% 53.56 6.27%

2001 811.04 70.91 8.74% 15.70 1.94% 17.80 32.24% 37.41 4.61%

2002 781.65 90.85 11.62% 14.21 1.82% 20.13 26.27% 56.51 7.23%

2003 847.38 88.99 10.50% 15.40 1.82% 24.07 32.71% 49.52 5.84%

2004 944.36 109.37 11.58% 15.42 1.63% 28.73 30.58% 65.22 6.91%

2005 1043.61 126.89 12.16% 17.64 1.69% 36.84 33.72% 72.41 6.94%

2006 1123.34 139.74 12.44% 19.97 1.78% 40.66 33.95% 79.11 7.04%

2007 1211.90 135.60 11.19% 20.56 1.70% 49.66 43.17% 65.38 5.39%

2008 1326.01 87.20 6.58% 21.19 1.60% 42.58 64.51% 23.43 1.77%

2009 1163.50 117.22 10.07% 20.10 1.73% 31.33 32.26% 65.79 5.65%

Net Income adjusted for special items and minority interest.

Source: Standard & Poor’s Analysts’ Handbook.
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operating diseconomies are introduced as firms are forced to use marginal labor and/or older
plant and equipment to reach the higher capacity. The figures in Exhibit 12.16 indicate that
capacity utilization ranged from a peak of 84.0 percent in 1995 to a low of 66.2 percent in
2009 following the 2008–2009 recession.

Unit Labor Cost The change in unit labor cost is a compound effect of two individual factors:
(1) changes in wages per hour, and (2) changes in worker productivity. Wage costs per hour
typically increase every year by varying amounts depending on the economic environment. As
shown in Exhibit 12.16, the annual percentage increase in compensation per hour varied from
1.7 percent in 1994 to 7.2 percent in 2000. If workers did not become more productive, this
increase in per-hour wage costs would be the increase in per-unit labor cost. Fortunately, be-
cause of advances in technology and greater mechanization, the output per hour (the measure
of labor productivity) has increased over time—our labor force has become more productive. If
wages per hour increase by 5 percent and labor productivity increases by 5 percent, there
would be no increase in unit labor costs because the workers would offset wage increases by
producing more. Therefore, the increase in per-unit labor cost is a function of the percentage
change in hourly wages minus the increase in productivity during the period. The actual rela-
tionship is not this exact due to measurement problems, but it is close as indicated by the data
in Exhibit 12.16. For example, during 2001, wage rates increased by 4.0 percent, productivity
increased by only 2.5 percent because of the recession, and therefore unit labor costs increased
by 1.5 percent. In contrast, during 2002 compensation increased by 3.6 percent but productivity

Exhibit 12.16 Variables Affect ing Aggregate Prof it Margins: Capacity Uti l izat ion Rates;

Percentage Change in Compensation, Productivity, and Unit Labor Costs; and the Consumer

Price Index: 1993–2009

Retail Drugstore and Pharmacy

Year

Capacity Utilization
Rates1

(MFG.) %

Labor Compensation
Index Annual
% Change

Output/ Work
Hours Annual
% Change

Unit Labor Costs
Index Annual
% Change

CPI Annual
% Change

1993 81.4 2.3 2.5 −0.3 2.7

1994 83.6 2.5 3.5 −1.0 2.7

1995 84.0 1.6 4.5 −2.8 2.5

1996 83.1 1.7 3.6 −1.9 3.3

1997 83.9 2.4 5.5 −2.9 1.7

1998 82.8 6.2 5.5 0.6 1.6

1999 81.9 4.4 4.9 −0.5 2.7

2000 81.7 7.7 4.4 3.2 3.4

2001 76.1 3.8 1.9 1.8 1.6

2002 74.8 5.5 7.3 −1.6 2.4

2003 76.1 8.0 6.3 1.6 1.9

2004 78.1 0.8 2.3 −1.4 3.3

2005 80.2 3.3 4.7 −1.3 3.4

2006 81.7 2.0 0.8 1.2 2.5

2007 79.3 3.2 4.2 −0.9 4.1

2008 73.5 3.9 −0.4 4.3 0.1

2009 66.2 5.7 −0.4 6.1 2.7

12007–2009 data are average of reported Q2 and Q4.

Sources: Federal Reserve and Bureau of Labor Statistics.

394 Part 4: Analysis and Management of Common Stocks



rose at a 4.1 percent rate, so unit labor costs actually declined by 0.5 percent. Because unit labor
is the major variable cost of a firm, one would expect a negative relationship between the oper-
ating profit margin and percentage changes in unit labor cost—that is, during years with small
(below-average) changes in unit labor cost, (e.g., 1994, 1996, 2002, and 2003), we should observe
above-average operating profit margins.

Rate of Inflation The precise effect of inflation on the aggregate profit margin is unresolved.
Finkel and Tuttle hypothesized a positive relationship between inflation and the profit margin.
They contended that a higher level of inflation increases the ability of firms to pass higher
costs on to the consumer and thereby raise their profit margin. Second, assuming the classic
demand-pull inflation, the increase in prices would indicate an increase in general economic
activity, which typically is accompanied by higher margins.

In contrast, many observers doubt that most businesses can consistently increase prices in
line with rising costs. Assuming a 5 percent rate of inflation that impacts costs, the question is
whether all firms can completely pass these cost increases along to their customers. If a firm
increases prices at the same rate as cost increases, it will experience a constant profit margin,
not an increase. Only if a firm can raise prices by more than cost increases can it increase its
profit margin. Many firms are not able to raise prices in line with increased costs because of
the elasticity of demand for their products,10 which will cause the profit margin to decline.
Given the alternative scenarios, it is contended that virtually no firms will be able to increase
their profit margins and very few firms will be able to hold profit margins constant during a
period of inflation. Assuming this scenario, one would expect the aggregate profit margin to
decline when there is an increase in the rate of inflation.

Given the contrasting expectations, one needs to consider the empirical evidence to deter-
mine the relationship between inflation and the operating profit margin.

Foreign Competition Finkel and Tuttle (1971) contend that export markets are more com-
petitive than domestic markets, so export sales are made at a lower margin. This implies that
lower exports by U.S. firms would increase profit margins. In contrast, Gray (1976) believed
that only exports between independent firms should be considered and they should be exam-
ined relative to total output exported. Further, he felt that imports could have an important
negative impact on the operating profit margin because they influence the selling price of all
competing domestic products. Given these divergent expectations regarding the ultimate effect
of foreign trade on the operating profit margin, this is likewise an empirical question.

Analysis of Effects Our analysis of the annual data for the period 1977 to 2009 confirmed
that the relationship between the operating profit margin and the capacity utilization rate was
always significant and positive. In addition, the expected relationship between the unit labor
cost and the operating profit margin was likewise confirmed—it was always negative and sig-
nificant. Alternatively, the rate of inflation and foreign trade variables were never significant in
the multiple regression. Finally, the univariate correlation between the profit margin and infla-
tion was consistently negative.

Therefore, given these empirical results, when estimating the operating profit margin, you
should concentrate on the capacity utilization rate for the economy and the rate of change in
unit labor cost. As an example, consider what will happen at two extremes of the business cy-
cle. Coming out of a recession, capacity utilization will be increasing while unit labor costs will
rise very slowly, due to increased labor productivity. Given this positive economic scenario,
you should expect an increase in the operating profit margin.

10An extreme example of this inability is regulated industries that may not be able to raise prices at all until after
lengthy hearings before regulatory agencies. Even then, the increase in rates may not match the cost increase.
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In contrast, following the peak of the business cycle, firms will be operating at full capacity,
so there will be declines in capacity utilization. Also due to inflation, there will be large wage
increases and small increases in labor productivity which will result in large increases in unit
labor cost. Under these conditions, you should expect a major decline in the operating profit
margin following the peak of a business cycle (i.e., a recession).

How do you use this information to estimate an operating profit margin? The most impor-
tant estimate is the direction of the change from current levels. The size of the estimated change
will depend on where the economy is in the business cycle and the direction and size of the
expected changes in capacity utilization and unit labor cost.

After estimating the operating profit margin, you can calculate the dollar value of EBIT by
applying this operating profit margin estimate to the estimated sales-per-share figure. The next
step is to estimate interest expense.

12.5.5 Estimating Interest Expense
The estimate of interest expense should be based on an estimate of debt outstanding (will it
grow and by how much?) and the level of interest rates (do you expect interest rates to in-
crease or decline in the future?).

The point is, to estimate interest expense you need to estimate both of these components
(the amount of debt outstanding and the average interest rate on this debt) and determine
the joint effect. The basic data are listed in Exhibit 12.17. The time-series plot of debt out-
standing (Exhibit 12.18) shows an overall increase, but also an increase in the rate of growth
during the recent period 2007–2009. Finally, a time-series plot of the average interest rate
on debt in Exhibit 12.19 indicates an increase to about 8 percent in 2006, followed by a steady
decline to about 6 percent in 2009. The combination of these two factors (the amount of
the debt and the cost of the debt) produces the interest expense plot in Exhibit 12.20. Note
the positive trend in the interest expense series from 2005 to 2008 consistent with the growth
in debt outstanding but there was a decline in interest expense in 2009, because even though
debt outstanding increased, interest rates experienced a significant decline during the year.

Exhibit 12.17 Inputs Required to Est imate Interest Expense for the S&P

Industr ials Index

Year
Interest
Expense TATO LT Debt

LT Debt/
Assets

Interest/
LT Debt

LT Govt Bond
Yield %

1993 12.96 0.87 139.70 0.20 0.09 5.87

1994 14.24 0.89 143.34 0.20 0.10 7.09

1995 15.07 0.94 156.44 0.21 0.10 6.57

1996 13.87 0.95 153.59 0.20 0.09 6.44

1997 13.16 0.95 160.42 0.20 0.08 6.35

1998 14.18 0.88 174.56 0.20 0.08 5.26

1999 14.86 0.84 193.83 0.20 0.08 5.65

2000 16.59 0.86 195.21 0.20 0.08 6.03

2001 15.70 0.79 229.45 0.22 0.07 5.02

2002 14.21 0.76 246.99 0.24 0.06 4.61

2003 15.40 0.76 251.34 0.23 0.06 4.01

2004 15.42 0.80 253.33 0.21 0.06 4.27

2005 17.64 0.84 253.39 0.20 0.07 4.29

2006 19.97 0.85 254.25 0.19 0.08 4.80

2007 20.56 0.85 298.34 0.21 0.07 4.86

2008 21.19 0.94 321.69 0.23 0.07 4.45

2009 20.10 0.81 327.22 0.23 0.06 3.47

Source: Standard & Poor’s Analysts’ Handbook.
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An estimate of debt outstanding requires two estimates: (1) the value of total assets for the firm
based upon the firm’s expected total asset turnover, and (2) the expected capital structure based
upon the average total debt to total asset ratio. Both of these ratios are included in Exhibit 12.17.

Notably, interest expense is a fixed expense that is impacted by corporate financing deci-
sions and volatile changes in the cost of debt (i.e., interest rates). Therefore, interest expense
as a percent of sales should not be used when estimating interest expense.

After you have estimated the interest expense figure (time-series plot in Exhibit 12.20), this
value is subtracted from the EBIT per share value to arrive at an estimate of EBT.

Exhibit 12.18 Time-Series Plot of Debt Outstanding for the S&P Industr ials Index
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Exhibit 12.19 Time-Series Plot of Interest Rate on Debt Outstanding for the S&P

Industr ials Index
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12.5.6 Estimating the Tax Rate
This is the final step in estimating the earnings per share for the S&P Industrials Index series.
As shown in Exhibit 12.15, the average tax rate during the 17-year period was about 35 per-
cent, which is also consistent with the rate over the last 15 of 17 years to be between 30 and 40
percent.

Estimating the future tax rate is difficult because it depends on political action. You must
evaluate the current tax rate and recent tax legislation that affects business firms (e.g., tax cred-
its). Once you have estimated the tax rate (T ), you multiply one minus this tax rate (1 − T )
times the EBT per share figure to derive an estimate of the net income per share for the S&P
Industrials Index series.

In the next section, we demonstrate this procedure by estimating S&P Industrial earnings
per share for 2011.

12.5.7 Calculating Earnings per Share: An Example
The following demonstration emphasizes the procedure rather than the actual numbers. A
practicing analyst would provide a long, detailed analysis. In this example, we estimate earn-
ings per share for the S&P Industrials Index during 2011 using 2010 data (most of which is
estimated).

Step 1 Estimate nominal GDP for 2010 and 2011. We made such an estimate earlier in the
chapter using the data in Exhibit 12.13. It was envisioned that nominal economic growth in
2010 was sluggish coming out of the recession at 4.1 percent, and GDP would experience
a small increase in growth during 2011 to 5.0 percent. Given GDP in 2009 of $14,119 billion,
this implies a 2010 GDP estimate of $14,698 billion and an estimate of $15,492 billion for 2011.

Step 2 Estimate corporate sales for 2010 and 2011 based on GDP growth. Using the regres-
sion model derived from the data in Exhibit 12.13, corporate sales in 2010 are estimated to
grow by 2.6 percent to 1,194, and to grow by 5.3 percent in 2011 to 1,257.

Exhibit 12.20 Time-Series Plot of Interest Expense for the S&P Industr ials Index
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Step 3 Estimate the operating profit margin for 2010 and 2011. Recall from Exhibit 12.15 that
this margin declined sharply in 2008 to 9.40% and experienced a small recovery in 2009 to
10.75%. In 2010, we expect an increase in capacity utilization from the historic low value of
66.2 percent and a similar increase in 2011. We would likewise envision fairly low increases
in unit labor costs for both years, because wage increases will be muted given the historically
high unemployment rates that was in the 8–9 percent range, while percent productivity should
become a small positive value in 2010 and increase in 2011. Because of these two positive
factors (increases in capacity utilization and small increases in unit labor cost), we estimate
an operating margin in 2010 of 11.50% and in 2011 of 12.50%, which implies operating earn-
ings of 137.31 (0.1150 × 1,194) in 2010 and 157.13 (0.1250 × 1,257) in 2011.

Step 4 Interest expense experienced relatively steady increases over the period 2004–2008 be-
cause of increases in debt outstanding. In 2009, there was a small decline for interest expense
due to lower interest rates. We envision another small decline in interest expenses during 2010
to about 19.0 because of a further decline in interest rates to about 5.50% caused by continued
Federal Reserve easing. In 2011, we previously estimated sales of 1,257 and expect total asset
turnover to return to about 0.85, which implies total assets in 2011 of 1,479 (1,257/0.85). In
addition, the percent of debt to assets has increased to about 0.23, and assuming this rate of
debt financing continues, it would indicate total debt of 340 (0.23 × 1,479). While interest
rates have been declining, we envision stable rates in 2011, which implies an interest expense
estimate of 18.7 (0.055 × 340) for 2011. Given this interest expense and the prior EBIT of
157.13 indicates an EBT value of 138.43 (157.13 − 18.70).

Step 5 The tax rate suggested by our earlier analysis was 35 percent. Using this rate for 2011
indicates net income for 2011 of $89.98 (138.43 × 0.65). For simplicity, we will round this to
an EPS estimate of $90.

These estimates (rounded) can be summarized as follows:

Sales $1,257

EBIT 157

Interest Expense 19

EBT 138

Taxes 48

Net Income (EPS) 90

12.6 ESTIMATING THE STOCK MARKET EARNINGS MULTIPLIER
Given our estimate of earnings per share, the next step is to estimate an earnings multiplier. A
combination of the earnings per share estimate times the estimated forward earnings multi-
plier provides an estimate of the intrinsic value for the stock market series. Similar to the in-
vestment decision rule with the cash flow valuations, if the intrinsic value based on the
forward P/E ratio and estimated EPS is greater than the current market price, we should over-
weight U.S. common stocks; if the value is below the market price we should underweight U.S.
common stocks.

Our prior discussion of Exhibit 12.11 indicated that the earnings multiplier (i.e., P/E ratio)
over time has been more volatile than the earnings per share series because the multiplier is
very sensitive to changes in the spread between k and g. We will examine each of the variables
in the P/E ratio equation to determine why they change and demonstrate how an investor
would estimate a value for the earnings multiplier.
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12.6.1 Determinants of the Earnings Multiplier
Recall the variables that influence the earnings multiplier or the P/E ratio based on the divi-
dend discount model:

12.6 P=E =
D1=E1
k− g

where:

D1 = dividends expected in Period 1, which is equal to D0ð1+ gÞ
E1 = earnings expected in Period 1

D1=E1 = the dividend-payout ratio expected in Period 1
k = the required rate of return on the stock
g = the expected growth rate of dividends for the stock

Therefore, the major variables that affect the aggregate stock market earnings multiplier in a
country are:

• The composite dividend-payout ratio for common stocks in a country
• The required rate of return on common stock in the country being analyzed
• The expected growth rate of dividends for the stocks in the country being analyzed

Because this equation is derived from the dividend discount model, it assumes constant growth
for an infinite period. Also, the required rate of return is the long-term estimate. Therefore,
the k and g projections are long-term estimates. Thus, although these variables can be impacted
by near-term events, they should not experience major changes on a year-to-year basis.

It is easier to discuss the dividend-payout ratio after we have considered both k and g.
Therefore, we consider k and g before D1/E1.

12.6.2 Estimating the Required Rate of Return (k)
The multiplier equation indicates that the earnings multiplier is inversely related to the re-
quired rate of return.

Earlier in the chapter, we discussed what determines k, and we derived a range of estimates
of k as follows:

NRFR Risk Premium Estimated k Description

0.008 0.02 0.028 Short-term RFR and small risk premium

0.032 0.04 0.072 Intermediate RFR and midrange risk premium

0.043 0.06 0.103 Long-term RFR and historical risk premium

12.6.3 Estimating the Growth Rate of Dividends (g)
Earlier, we discussed the estimated growth rate of earnings and dividends using Equation 12.4
as follows:

g = b × ROE

After discussing dividend payouts over the business cycle, we suggested using a long-run re-
tention rate (b) of 55 percent.

We estimated a long-run ROE based upon an analysis of the three components of the Du-
Pont analysis of 13 percent. The combined result was:

g = 0:55× 0:13
= 0:071= 7:1%

For simplicity, we used g = 7%.
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Given these estimates of k, g, and dividend payout (1 minus the retention rate of 0.55), the
following section discusses the estimation of the earnings multiples.

12.6.4 Estimating the Dividend-Payout Ratio (D1/E1)
Based on the P/E equation, there is a positive relationship between the dividend-payout ratio
and the P/E ratio. Therefore, if the k−g spread is constant and this dividend-payout ratio in-
creases, there will be an increase in the earnings multiplier. Recall that the dividend-payout
ratio is equal to one minus the earnings retention rate (b). Therefore, if the dividend-payout
increases, there will be a decline in the earnings retention rate (b), which will cause a decline
in the growth rate (g). Thus, there is a partial offset between changes in the dividend-payout
rate and the expected growth rate (g).

In the discussion of the growth rate, we indicated that the retention rate was high in the
1970s, declined in the early 1980s, and has increased again since 1993. This increase in the
retention rate implies that the payout ratio has declined recently.

Dividend Payout Rate—Active or Residual Decision? When estimating the dividend
payout for the aggregate market or an individual firm, you must consider whether the divi-
dend payout rate is (1) an active decision of management (and the board of directors), or (2)
a residual outcome because the active decision is the dividend payment. Obviously, if the divi-
dend payout rate is the active decision, the dividend payment would vary over time in line
with earnings. In contrast, if the dividend payment is the active decision, the dividend payout
rate is a residual outcome. In this latter case, the dividend payments would be reasonably sta-
ble and show fairly steady increases, while the dividend-payout ratio would be very volatile be-
cause it would be dictated by the earnings. That is, the dividend payout rate would increase
dramatically during periods of low earnings and decline significantly during periods of high
earnings growth.

The time-series plots in Exhibits 12.21 and 12.22 support the residual payout theory because
they show fairly constant changes in dividend payments (Exhibit 12.21) but high volatility for

Exhibit 12.21 Earnings and Dividends per Share for the S&P Industr ials Index
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the dividend-payout ratio in Exhibit 12.22. Specifically, the dividend payout declined during the
economic expansion of 1993–2000, increased during the 2001–2002 recession, declined during
the economic recovery in 2003–2006, increased again during the recession of 2007–2008 and de-
clined with the recovery in 2009. This implies that the annual dividend payout is inversely re-
lated to earnings changes. Therefore, when estimating the dividend-payout ratio, you should
estimate the dividend payment using time-series analysis and relate this estimated dividend to
the earnings estimate. It is important not to emphasize the volatile annual dividend payout
changes but to use a long-run perspective regarding the dividend-payout ratio over the business
cycle.

Further, you should consider the secular trend in the payout ratio, which appears to be
declining because corporations are increasing the retention rate for the following reasons. First,
given the strong ROE over the past decade, one could argue that corporations have more prof-
itable investment opportunities, which justifies lower dividend payouts. Second, corporations
are repurchasing stock, which is a more tax-efficient way to reward the stockholder. The result
of repurchases is fewer shares, higher earnings per share, and higher valuation, which is not
taxed like dividends to the shareholder.

12.6.5 Estimating an Earnings Multiplier: An Example
There are two ways to estimate the earnings multiplier. The first approach begins with the cur-
rent earnings multiplier and estimates the direction and amount of change based on expected
changes in the three major components.

The second approach estimates a specific value for the earnings multiplier based on specific
estimates for the three components in the P/E ratio equation. This approach typically involves
deriving several estimates based on optimistic or pessimistic scenarios.

The Direction of Change Approach Begin with the current earnings multiplier and esti-
mate the direction and extent of change for the dividend payout and the variables that influ-
ence k and g. The direction of the change is more important than its size.

Exhibit 12.22 Time-Series Plot for the S&P Industr ials Index Dividend Payout Ratio
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The variables that must be estimated are:

1. Changes in the dividend-payout ratio

2. Changes in the real RFR
Changes in k3. Changes in the rate of inflation

4. Changes in the risk premium for common stock

5. Changes in the earnings retention rate
Changes in g

6. Changes in the return on equity (ROE)

The changes envisioned for 2011 will be heavily impacted by the continuing sluggish recovery
projected for 2011. The dividend-payout ratio declined in 2009 and probably declined again in
2010 with higher earnings. The earnings growth in 2011 is expected to be slightly higher than
in 2010, so the payout ratio should be slightly lower than in 2010.

Given the three variables that affect the required rate of return on common stocks (k), we
expect a small increase in the real RFR in 2011 consistent with the small increase in the real
growth rate. The rate of inflation during 2010 was 2.7 percent and is expected to increase
slightly in 2011. Finally, the equity risk premium is expected to increase in 2011 after a signif-
icant decrease during 2010. In summary, we envision a small increase in all three components:
RFR, expected inflation, and the risk premium. Therefore, we expect an increase in k during
2011.

The last two factors in the earnings multiplier estimate relate to the growth rate. As dis-
cussed, we expect a lower payout rate, which implies higher retention rate. The outlook is for
a small increase in the aggregate ROE during 2011. Specifically, both the profit margin and the
total asset turnover are expected to increase given the continuing recovery in 2011. Finally, we
envision a small decline in the financial leverage ratio as firms continue to reduce their finan-
cial risk given the memories of the financial crash. The overall result should be a small in-
crease in the ROE during 2011. Therefore, with an increase in both the retention rate and in
ROE, we envision a small increase in the expected growth rate. In summary, we expect:

• A decrease in the payout ratio
• A small increase in the required rate of return
• A small increase in the expected growth rate

Overall, this would imply a small increase or no change in the earnings multiplier. The for-
ward earnings multiplier early in 2011 is about 14 times. This discussion indicates the esti-
mated multiplier would be about 14 to 15 times during 2011.

Specific Estimate Approach This approach derives specific estimates for the earnings mul-
tiplier based on a range of estimates for the dividend payout (D/E), required rate of return (k),
and expected growth (g). Although the payout ratio has fluctuated between 35 and 55 percent
during the past 10 years, we expect it to be at midrange (45 percent) due to the small earnings
increase envisioned for 2011 at the time of this writing.

As discussed, the required rate (k) can be estimated using the interest rate on government
bonds plus a risk premium for common stocks between 2 and 6 percent. As noted before, in
early 2011, the rate on T-bills was about 0.008 percent, the rate on 10-year government bonds
was about 3.20 percent, and the rate on long-term bonds was 4.30 percent. Notably, these in-
terest rates are at the low end of the range for the past 20 years, and most observers expect an
increase during the year. Assuming an adjustment to reflect this, you could conceive of the
following possibilities:
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Expected at Year End 2011

A. 10-year government bonds 4.0%

High-risk premium 6.0

Estimated k 10.0%

B. 10-year government bonds 4.0%

Low-risk premium 2.0

Estimated k 6.0%

C. 10-year government bonds 4.0%

Medium-risk premium 4.0

Estimated k 8.0%

Therefore, the required return (k) could be in the range of 6 to 10 percent.
The estimate of growth should be based on the current and expected return on equity

(ROE) and the rate of retention. The growth in Exhibit 12.6 shows that the ROE for the S&P
Industrials Index was typically in the 12 to 18 percent range during the period 1992–2009, but
it has been trending down since 1996 and ended at about 14 percent. Assuming that 2011 is
the third year of a sluggish recovery, a range of 13 to 15 percent for the ROE seems appropri-
ate. As indicated earlier, the retention rate has been between 50 and 70 percent. Therefore, a
conservative estimate of the growth rate would combine the 50 percent retention rate and an
ROE of 13 percent: 0.50 × 0.13 = 0.065. An optimistic growth rate estimate would combine 70
percent retention rate and a 15 percent ROE: 0.70 × 0.15 = 0.105. To summarize,

Dividend/earnings 0.50−0.70

Government securities 0.032−0.043

Equity risk premium 0.020−0.060

Required return (k) 0.06−0.10

ROE 0.13−0.15

Sustainable growth 0.065−0.105

By combining the more optimistic figures (with a positive k–g spread), we can derive a reason-
ably generous estimate. Using the pessimistic estimates, we can derive a fairly conservative
estimate. The dividend-payout (D/E) figure should be consistent with the retention rate.

The fact is, it is not feasible to combine the maximum components because it would gener-
ate a negative k–g spread, which is undefined. The most reasonable spread is 2 percent, which
provides the following result:

High Estimate: D=E = 0:50

k = 0:09

g = 0:07 ð0:50× 0:14Þ
P=E =

0:50
0:09− 0:07

=
0:50
0:02

= 25 times

Obviously, if we assume a spread of only 1 percent, the estimated P/E would be 50 times,
which is unrealistic for the aggregate stock market.

Low Estimate: D=E = 0:60

k = 0:10

g = 0:06

P=E =
0:60

0:10− 0:06
=
0:60
0:04

= 15 times

Therefore, these data imply a range of earnings multiplier from about 15 times to about 25
times with a midrange of about 20 times. The low estimate is consistent with the expectation
of a P/E ratio range of 14–15 derived from the direction of change approach.
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12.6.6 Calculating an Estimate of the Value for the Market Series
Previously, we estimated the earnings per share for Standard and Poor’s Industrials Index of
$90. Clearly, it would have been possible to derive additional earnings estimates.

In our work with the P/E, we developed several estimates for the price/earnings multiplier
that varied from about 15 to 25. At this point, we can combine these estimates of an earnings
per share of $90 and the several earnings multipliers and calculate the following estimates of
intrinsic value for Standard & Poor’s Industrials Index series:

15:0× $90= 1,350
17:5× $90= 1,575
20:0× $90= 1,800
22:5× $90= 2,025
25:0× $90= 2,250

You would compare these several intrinsic value estimates to the current price of the market,
which is about 1,770—that is, two of the valuations indicate a clear overweight, one would in-
dicate close to a market weight and two would suggest underweighting the U.S. market in a
global portfolio. Alternatively, the current market is selling for a P/E of 19.67 (1,770/90), which
is close to the midrange P/E estimate. Also, as indicated in Exhibit 12.23, the average forward
P/E for the latest five years is 20.8 times.

This example is intended to help you understand the estimation procedure. The estima-
tion of values for D/E, k, and g was not as extensive as the process used by professional ana-
lysts. In addition, we used a point estimate for earnings per share rather than a range of
estimates (pessimistic, optimistic, most likely), which would have been preferable. Our dis-
cussion has provided the skeleton of the process that includes the theoretical background
that forms the foundation for the fundamental analysis of stocks. It is important to under-
stand the relevant variables and how they relate to the critical estimates of earnings per share

Exhibit 12.23 Relative Valuat ion Ratios for the S&P Industr ials Index

Price/Book Value Price/Cash Flow (EBITDA) Price/Sales Price/Earnings

Year t t + 1 t t + 1 t t + 1 t t + 1

1993 2.81 2.56 6.15 5.18 0.87 0.83 17.41 14.74

1994 2.59 2.41 5.25 4.73 0.84 0.78 14.94 12.63

1995 3.17 3.02 6.24 6.09 1.02 0.99 16.63 17.30

1996 3.64 3.51 7.34 7.06 1.20 1.16 20.87 19.58

1997 4.52 4.24 9.09 9.06 1.49 1.49 25.24 30.34

1998 5.58 4.90 11.95 10.63 1.97 1.82 40.02 31.96

1999 6.09 5.46 13.24 12.25 2.27 2.16 39.80 34.39

2000 4.52 4.39 10.16 12.18 1.79 1.88 28.53 40.84

2001 3.82 4.29 12.23 12.51 1.89 1.96 41.00 27.14

2002 3.23 2.77 8.21 7.44 1.29 1.19 17.80 20.31

2003 3.49 3.13 9.39 8.17 1.50 1.35 25.67 19.49

2004 3.40 3.08 8.87 8.01 1.46 1.32 21.16 19.06

2005 3.14 2.87 8.20 7.43 1.35 1.26 19.51 17.86

2006 3.24 3.07 8.39 7.75 1.42 1.32 20.17 20.97

2007 3.40 3.78 8.58 8.17 1.46 1.33 23.21 30.36

2008 2.46 2.13 5.32 6.14 0.87 0.99 19.77 15.93

2009 2.68 N/A 7.73 N/A 1.25 N/A 20.06 N/A

N/A—not available.

Source: Standard & Poor’s Analysts’ Handbook.
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and the earnings multiplier. Notably, the two critical estimates that are necessary for both the
present value of cash flow models and the earnings multiplier approach are k and g—that is,
the required rate of return discount rate and the expected growth rate of earnings, cash flow,
and dividends.

12.6.7 Using Other Relative Valuation Ratios
In addition to the P/E ratio, several other ratios are used by investors as indicators of relative
value. Specifically, when doing an industry and company stock analysis, analysts compare
these valuation ratios to similar ratios for the aggregate market, other industries, and other
stocks in an industry. Therefore, it is important to become familiar with the computation and
historical movements for these ratios. The other relative valuation ratios considered are:

• Price-to-book-value ratio (P/BV)
• Price-to-cash-flow ratio (P/CF)
• Price-to-sales ratio (P/S)

Calculation of Relative Valuation Ratios The calculation of each of these ratios is gener-
ally straightforward with some differences in the measurement of the valuation variable (i.e.,
BV, CF, or S). Again, it is necessary to decide whether one uses historical data or forward
values—that is, do you compare the current price to the historical valuation variable (e.g., cash
flow for the prior year) or to the future expected variable (e.g., the expected cash flow for the
industry or company). As before, the authors prefer forward valuation ratios.

The price-to-book-value (P/BV) ratio for current valuation purposes is equal to the current
stock price divided by the equity book value per share of the entity. In the current case, be-
cause we are computing the relative valuation ratios for historical exposition purposes, we use
the average price, which is equal to the average of the high and low prices for the year. Again,
you must determine whether you want to use historical book value (i.e., compare the average
stock price for Year t to the book value at the end of Year t) or use future book value (i.e.,
average stock price for Year t to estimated book value for Year t + 1). Similar to the P/E ratio,
when you compute a future ratio, the ratio will generally be lower and less volatile. Both sets
of P/BV ratios are contained in Exhibit 12.23 and plotted in Exhibit 12.24. The future ratios
are computed using actual values for Period t + 1 except for the last year (2009) that would
have required 2010 values that were not available.

The price-to-cash-flow (P/CF) ratio is equal to the average stock price for Year t divided by
either the historical or the estimated cash flow per share. Similar to most analysts, we use
EBITDA for demonstration purposes, even though it is a very imperfect measure of cash
flow. Again, we use actual EBITDA in Period t + 1 for the future ratio except for the final
year. The data are in Exhibit 12.23 and plotted in Exhibit 12.25.

The price-to-sales (P/S) ratio is equal to the average stock price for Year t divided by net
sales per share during Year t or an estimate of sales per share for Year t + 1. Again, for the
future P/S ratio, we use actual sales per share during Period t + 1 except for the final year.
The results are in Exhibit 12.23 and plotted in Exhibit 12.26.

To understand why these valuation ratios generally were higher in 2009 than in 1993, it is
necessary to consider what factors drive the particular valuation ratio and whether these fac-
tors have changed over time. In the case of the P/E ratio, we know from DDM that the rele-
vant variables are k and g for the economic unit. Therefore, when attempting to explain why
the market P/E ratio has gone from about 15 times to 19 times, you would consider what has
happened to these two variables. Without going into detail, we know that k has declined over
time due to lower inflation and some evidence that the market risk premium has declined. In
addition, the aggregate ROE has been fairly stable, so the expected growth rate has been con-
stant. In summary, the k–g spread has declined, so a higher P/E is justified. How much higher
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it should be is subject to estimation and debate. Subsequently, we will discuss the relevant fac-
tors for the other ratios.

The plots also show considerable consistency between the time series using historical and
future expected data. Again, the authors have a definite preference for using the future

Exhibit 12.25 Time-Series Plot of the Price-to-Cash-Flow Ratio for the S&P

Industr ials Index
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Exhibit 12.24 Time-Series Plot of the Price-to-Book-Value Ratio for the S&P
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valuation variables because when investors buy a stock, they are buying future earnings, cash
flows, book values, or sales. Therefore, you need to think in these terms when using these ra-
tios for valuation. Similar to valuations using the P/E ratio, you would almost certainly esti-
mate these valuation variables (i.e., BV, CF, or sales per share) and then apply an appropriate
future multiple to the valuation variable to derive an estimate of intrinsic value.

12.7 MICROVALUATION OF WORLD MARKETS
Similar to our discussion at the end of the macroeconomic analysis of the market, we need to
briefly consider some of the unique factors when deriving a microvaluation for markets out-
side the United States.

It is crucial to keep three important factors in mind. First, the basic valuation model and
concepts apply globally. Specifically, value is still based on the discounted value of future cash
flows whether you are in New York, London, Moscow, or Beijing. Also, the ultimate decision
is still based on the relationship between estimated intrinsic value and the market price.

Second, while the models and concepts are the same, the input values can and will vary dra-
matically across countries, which means that values will differ and opportunities will differ—for
example, when stocks appear overpriced in the United States, they may be undervalued in Japan
or Australia, which provides an opportunity to adjust your global asset allocations.

Third, the valuation of nondomestic markets will almost certainly be more onerous because
of several additional variables or constraints that must be considered. The most obvious is that
you must estimate a value in the local currency but also estimate potential changes in the value
of the foreign currency relative to the U.S. dollar. The difficulty of estimating these changes or
attempting to hedge this currency risk (if it is possible) becomes an added risk factor discussed
in Chapter 1—exchange rate risk.

It is also necessary to consider country or political risk, which can be very significant in
many countries. This risk generally cannot be hedged away. Notably, investors in U.S. stocks
generally do not think about this risk even during elections. The only change has been terrorist

Exhibit 12.26 Time-Series Plot of the Price-to-Sales Ratio for the S&P Industr ials Index
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risk since the 9/11/2001 event, a risk that is present around the world. The point is, country
risk must be evaluated and estimated when investing outside the United States.

As a result of the two added risk factors (exchange rate risk and country risk), the required
rate of return on foreign securities will generally be higher than for domestic stock. Notably,
these added risks can be offset by higher growth expectations, such as in China and India. As
always, it is the individual who does the best estimates of these critical valuation variables
(k and g) who will be the superior analyst.

Another added burden relates to different accounting conventions in alternative countries.
Therefore, you must understand how firms in a country account for various items and how
this impacts cash flows, and so forth. The good news is the future adoption of International
Financial Reporting Standards (IFRS) should substantially reduce this problem. For a recent
discussion of the SEC’s plans for incorporating IFRS into the U.S. reporting system, see, SEC
Staff Paper (2011).

In summary, as money management becomes more global and industry analysis requires
global constituents, you will need to evaluate stock markets and industries around the globe,
and you should keep these added factors in mind.

SUMMARY
In earlier chapters, we emphasized the importance of ana-
lyzing the aggregate markets before any industry or com-
pany analysis. You must assess the economic and security
market outlooks and their implications regarding thebond,
stock, and cash components of your portfolio. Then you
proceed to consider the best industry or company.

• Two techniques are used to make the market deci-
sion: (1) the macroeconomic technique, which is
based on the relationship between the aggregate
economy and the stock market; and (2) the micro-
economic technique, which determines future
market values by applying the two valuation ap-
proaches discussed in Chapter 11 to the aggregate
stock market.

• The economy and the stock market have a strong,
consistent relationship, but the stock market gen-
erally turns before the economy does. Therefore,
the best macroeconomic projection techniques
use economic series that likewise lead the econ-
omy, and possibly the stock market. The Confer-
ence Board leading indicator series (which
includes stock prices) is one possibility.

• The money supply has been suggested as a predic-
tor of aggregate market behavior based on its rela-
tionship to the economy. Some early studies
indicated a strong relationship and suggested that
money supply changes turned before stock prices.
Subsequent studies confirmed the link between
money supply and stock prices, but indicated
that stock prices turn with or before money supply

changes. Recent studies show that the monetary
policy environment has an important impact on
security market returns and also affects how stocks
relate to other variables.

• Our microanalysis of the U.S. equity market con-
sidered both approaches to equity analysis—the
present value of cash flow techniques and the rel-
ative valuation ratio techniques. The cash flow
techniques provided a range of estimates which
indicated that the rates of return on common
stock in the near term will be similar to the long-
run historical returns.

• We considered four relative valuation ratios, in-
cluding the earnings multiple (P/E) approach,
where we discussed a two-step approach (that in-
cluded estimating EPS and the P/E ratio) and gen-
erated a specific intrinsic market value. The other
three ratios (P/BV, P/CF, and P/S) were defined
and explained in anticipation of using them during
industry and company analysis, where the relative
valuation technique compares an industry to the
market and relates a company to both its industry
and the aggregate market. The goal is to evaluate
the relative value position of an industry or a
stock. This initial analysis of the valuation ratios
demonstrated the computations involved. Sub-
sequent analysis will consider what variables drive
these relative valuation ratios and evaluate whether
these variables have changed in a way that justifies
current values.
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• Finally, because we know it is necessary to do a
similar analysis for non-U.S. markets, we discussed
some of the additional factors involved in non-U.S.
market analysis.

• Following this aggregate market analysis, the next
step is industry analysis, which is considered in the
following chapter.
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QUESTIONS
1. Why would you expect a relationship between economic activity and stock price

movements?
2. At a lunch with some business associates, you discuss the reason for the relationship between

the economy and the stock market. One of your associates contends that she has heard that
stock prices typically turn before the economy does. How would you explain this
phenomenon?

3. Explain the following statements: (a) There is a strong, consistent relationship between
money supply changes and stock prices. (b) Money supply changes cannot be used to
predict stock price movements.

4. The current rate of inflation is 3 percent, and long-term Treasury bonds are yielding 7
percent. You estimate that the rate of inflation will increase to 6 percent. What do you
expect to happen to long-term bond yields? Compute the effect of this estimated change
in inflation on the price of a 15-year, 10 percent coupon bond with a current yield to
maturity of 8 percent.

5. Some observers contend that it is harder to estimate the effect of a change in interest
rates on common stocks than on bonds. Discuss this contention.

6. An investor is convinced that the stock market will experience a substantial increase next
year because corporate earnings are expected to rise by at least 12 percent. Do you agree
or disagree? Why or why not?

7. Find at least three sources of historical information on nominal and real GDP. Find two
sources of an annual estimate of nominal GDP.

8. To arrive at an estimate of the net profit margin, why would you spend time estimating
the operating profit margin and work down?

9. You are convinced that capacity utilization next year will decline from 82 percent to
about 79 percent. Explain what effect that only this change will have on the operating
profit margin.

10. You see an estimate that hourly wage rates will increase by 6 percent next year. What
other information do you need to determine the effect of this wage rate increase on the
operating profit margin, and why do you need it?

11. It is estimated that next year hourly wage rates will increase by 7 percent and productiv-
ity will increase by 5 percent. What would you expect to happen to unit labor cost?
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Discuss how this unit labor cost estimate would influence your estimate of the operating
profit margin.

12. Assume that each of the following changes is independent (i.e., except for this change, all
other factors remain unchanged). In each case, indicate what will happen to the earnings
multiplier and explain why.
a. The return on equity increases
b. The aggregate debt-equity ratio declines
c. Overall productivity of capital increases
d. The dividend-payout ratio declines

PROBLEMS
1. Prepare a table showing the percentage change for each of the last 10 years in (a) the Con-

sumer Price Index (all items), (b) nominal GDP, (c) real GDP (in constant dollars), and
(d) the GDP deflator. Discuss how much of nominal growth was due to real growth and
how much was due to inflation.

2. There has been considerable growth in recent years in the use of economic analysis in in-
vestment management. Further significant expansion may lie ahead as financial analysts
develop greater skills in economic analysis and these analyses are integrated more into
the investment decision-making process. The following questions address the use of eco-
nomic analysis in the investment decision-making process:
a. (1) Differentiate among leading, lagging, and coincident indicators of economic activity,

and give an example of each.
(2) Indicate whether the leading indicators are useful for achieving above-average in-

vestment results. Briefly justify your conclusion.
b. Interest rate projections are used in investment management for a variety of purposes.

Identify three significant reasons why interest rate forecasts may be important in reach-
ing investment conclusions.

c. Assume you are a fundamental research analyst following the automobile industry for a
large brokerage firm. Identify and briefly explain the relevance of three major economic
time series, economic indicators, or economic data items that would be significant to
automotive industry and company research.

3. You are told that nominal GDP will increase by about 10 percent next year. Using Exhibit
12.13 and the regression equation, what increase would you expect in corporate sales?

4. Currently, the dividend-payout ratio (D/E) for the aggregate market is 60 percent, the re-
quired return (k) is 11 percent, and the expected growth rate for dividends (g) is 5 percent.
a. Compute the current earnings multiplier.
b. You expect the D/E payout ratio to decline to 50 percent, but you assume there will be

no other changes. What will be the P/E?
c. Starting with the initial conditions, you expect the dividend-payout ratio to be constant,

the rate of inflation to increase by 3 percent, and the growth rate to increase by 2 per-
cent. Compute the expected P/E.

d. Starting with the initial conditions, you expect the dividend-payout ratio to be constant,
the rate of inflation to decline by 3 percent, and the growth rate to decline by 1 percent.
Compute the expected P/E.

5. As an analyst for Charlotte and Chelle Capital, you are forecasting the market P/E ratio
using the dividend discount model. Because the economy has been expanding for 9 years,
you expect the dividend-payout ratio will be at its low of 40 percent and that long-term
government bond rates will rise to 7 percent. Because investors are becoming less risk
averse, the equity risk premium will decline to 3 percent. As a result, investors will require
a 10 percent return, and the return on equity will be 12 percent.
a. What is the expected growth rate?
b. What is your expectation of the market P/E ratio?
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c. What will be the value for the market index if the expectation is for earnings per share
of $95?

6. You are given the following estimated per share data related to the S&P Industrials Index
for the year 2013:

Sales $1,450.00
Depreciation 58.00
Interest expense 28.00

You are also informed that the estimated operating profit (EBIT) margin is 12 percent and
the tax rate is 32 percent.
a. Compute the estimated EPS for 2013.
b. Assume that a member of the research committee for your firm feels that it is impor-

tant to consider a range of operating profit margin (OPM) estimates. Therefore, you are
asked to derive both optimistic and pessimistic EPS estimates using 11 and 13 percent
for the OPM and holding everything else constant.

7. Given the three EPS estimates in Problem 6, you are also given the following estimates re-
lated to the market earnings multiple:

Pessimistic Consensus Optimistic

D/E 0.65 0.55 0.45
Nominal RFR 0.10 0.09 0.08
Risk premium 0.05 0.04 0.03
ROE 0.11 0.13 0.15

a. Based on the three EPS and P/E estimates, compute the high, low, and consensus intrin-
sic market value for the S&P Industrials Index in 2013.

b. Assuming that the S&P Industrials Index at the beginning of the year was priced at
2,050, compute your estimated rate of return under the three scenarios from Part a. As-
suming your required rate of return is equal to the consensus, how would you weight
the S&P Industrials Index in your global portfolio?

8. You are analyzing the U.S. equity market based upon the S&P Industrials Index and using
the present value of free cash flow to equity technique. Your inputs are as follows:

Beginning FCFE: $80
k = 0.09

Growth Rate:

Year 1–3: 9%
4–6: 8%
7 and beyond 7%

a. Assuming that the current value for the S&P Industrials Index is 2,050, would you
underweight, overweight, or market weight the U.S. equity market?

b. Assume that there is a 1 percent increase in the rate of inflation—what would be the
market’s value, and how would you weight the U.S. market? State your assumptions.
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CHA P T E R 13
Industry Analysis*

After you read this chapter, you should be able to answer the following questions:

• Is there a difference between the returns for alternative industries during specific time periods? What is the
implication of these results for industry analysis?

• Is there consistency in the returns for individual industries over time? What do these results imply regarding
industry analysis?

• Is the performance for firms within an industry consistent? What is the implication of these results for industry and
company analysis?

• Is there a difference in risk among industries? What are the implications of these results for industry analysis?
• What happens to risk for individual industries over time? What does this imply for industry analysis?
• What are the stages in the industrial life cycle, and how does the stage in an industry’s life cycle affect the sales

estimate for an industry?
• What are the five basic competitive forces that determine the intensity of competition in an industry and, thus, its

rate of return on capital?
• How does an analyst determine the value of an industry using the DDM, assuming constant growth or two-stage

growth?
• How does an analyst determine the value of an industry using the free cash flow to equity (FCFE) model, assuming

constant growth or two-stage growth?
• What are the steps involved in estimating earnings per share for an industry?
• How does the procedure for estimating the operating profit margin differ for the aggregate market versus an

industry?
• What is involved in a macroanalysis of the industry earnings multiplier?
• What are the steps in the microanalysis of an industry earnings multiplier?
• How do you determine if an industry’s estimated multiplier is relatively high or low?
• How do analysts compare relative valuation ratios such as P/BV, P/CF, and P/S to comparable market ratios?
• How do industries differ in terms of what dictates their return on assets?
• What are some of the unique factors that must be considered in global industry analysis?

When asked about his or her job, a securities analyst typically will reply that he or she
is an oil analyst, a retail analyst, or a computer analyst. A widely read trade publica-
tion, The Institutional Investor, selects an All-American analyst team each year based
on industry groups. Investment managers talk about being in or out of the metals, the
autos, or the utilities. This constant reference to industry groups is because most pro-
fessional investors are extremely conscious of differences among alternative industries
and organize their analyses and portfolio decisions according to industry groups.

*The authors acknowledge input to the discussions on “The Business Cycle and Industry Sectors” and “Structural
Economic Changes” provided by Professor Edgar Norton of Illinois State University.
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We acknowledge the importance of industry analysis as a component of the three-
step fundamental analysis procedure initiated in Chapter 11. Industry analysis is the
second step as we progress toward selecting specific firms and stocks for our invest-
ment portfolio. In Chapter 12, we did a macroanalysis and valuation of the stock mar-
ket to decide whether the expected rate of return from investing in common stocks
was equal to or greater than our required rate of return—that is, should we over-
weight, market weight, or underweight stocks? In this chapter, we analyze different
industries to determine if the intrinsic value of an industry is equal to or greater
than its market price. Based on this relationship, we decide how to weight the industry
in our stock portfolio. In Chapter 14, we analyze the individual companies and stocks
within alternative industries.

In the first section, we discuss the results of several studies that identify the bene-
fits and uses of industry analysis. Similar to the market analysis that considered both
macroeconomic factors and microvaluation, we consider several industry macroanaly-
sis topics, such as the differential impact of the business cycle on alternative industries,
how various structural economic changes affect different industries, understanding an
industry’s life cycle, and evaluating the competitive environment in an industry. This
macroanalysis is crucial to an overall understanding of what factors determine risk
and return in an industry.

Following this, the bulk of the chapter considers the microvaluation of the retail
industry including a demonstration of both the cash flow models and the relative val-
uation ratios introduced earlier in Chapter 11. We conclude the chapter with a discus-
sion of global industry analysis, because many industries transcend U.S. borders and
compete on a worldwide basis.

13.1 WHY DO INDUSTRY ANALYSIS?
Investment practitioners perform industry analysis because they believe it helps them isolate
investment opportunities that have favorable return-risk characteristics. We likewise have re-
commended it as part of our three-step, top-down investment analysis approach. What exactly
do we learn from an industry analysis? Can we spot trends in industries that make them good
investments? Are there unique patterns in the rates of return and risk measures over time in
different industries? In this section, we survey the results of studies that addressed the follow-
ing set of questions designed to pinpoint the benefits and limitations of industry analysis:

• Is there a difference between the returns for alternative industries during specific time
periods?

• Will an industry that performs well in one period continue to perform well in the future?
That is, can we use past relationships between the market and an individual industry to
predict future trends for the industry?

• Is the performance of firms within an industry consistent over time?

Several studies also considered questions related to risk:

• Is there a difference in the risk for alternative industries?
• Does the risk for individual industries vary, or does it remain relatively constant over time?

Based on the results of these studies, we come to some general conclusions about the value of
industry analysis. In addition, this assessment helps us interpret the results of our subsequent
industry valuation.
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13.1.1 Cross-Sectional Industry Performance
To find out if the rates of return among different industries varied during a given period (e.g., during
the year 2012), researchers compared the performance of alternative industries during a specific
time period. Similar performance during specific time periods for different industries would indicate
that industry analysis is not necessary. For example, assume that during 2012, the aggregate stock
market experienced a rate of return of 10 percent and the returns for all industries were bunched
between 9 percent and 11 percent. If this similarity in performance persisted over time, you might
question whether it was worthwhile to do industry analysis to find an industry that would return 11
percent when random selection would provide a return of about 10 percent (the average return).

Studies of the annual performance by numerous industries found that different industries
have consistently shown wide dispersion in their rates of return. A specific example is the year
2010. As shown in Exhibit 13.1, although the aggregate stock market (the S&P 500) experienced
a percent price change of about 12.78, the industry performance ranged from 90.51 percent
(Platinum and Precious Metals) to −18.82 percent (Renewable Energy Equipment). The consis-
tency of these wide-ranging results is confirmed in Exhibit 13.2 for the recent 11 years—the

Exhibit 13.1 How the Dow Jones U.S. Industry Groups Fared During 2010 (12/31/2009 to 12/31/2010)

Top Ten Performers
Percent
Change Bottom Ten Performers

Percent
Change

1. Platinum and Precious Metals 90.51 1. Renewable Energy Equipment −18.82

2. Gambling 68.70 2. Farming & Fishing −14.22

3. Automobiles 66.27 3. Alternative Fuels −12.84

4. Commercial Vehicles and Tracks 62.48 4. Mortgage Finance −11.03

5. Auto Parts 56.08 5. Aluminum −3.39

6. Hotels 52.71 6. Alternative Electricity −2.22

7. General Mining 50.20 7. Defense −1.24

8. Nonferrous Metals 48.47 8. Consumer Finance −1.07

9. Travel and Tourism 47.68 9. Pharmaceuticals −0.93

10. Real Estate Services 44.11 10. Specialized Consumer Services 1.56

Source: Prepared by authors using data from The Wall Street Journal.

Exhibit 13.2 Annual Range of Industry Performance Relative to the Aggregate Market: 2000–2010

Year S&P 500 High Industry
Percent
Change Low Industry

Percent
Change

Total Range
(Percent)

2000 −10.14 Tobacco 85.92 Consumer Services −65.52 151.44

2001 −13.04 Consumer Services 57.12 Gas Utilities −71.60 128.72

2002 −23.37 Precious Metals 40.48 Pipelines −66.04 106.52

2003 26.38 Mining 156.68 Fixed Line Commun. −3.78 160.46

2004 8.99 General Mining 97.15 Semiconductors −21.65 118.80

2005 3.00 Oil & Gas Expl. 64.22 Automobiles −38.97 103.19

2006 13.63 Steel 61.66 Home Construction −20.69 82.35

2007 3.53 Heavy Construction 83.05 Home Construction −55.86 138.91

2008 −38.49 Brewers 37.71 Full Line Insurance −93.50 131.21

2009 23.45 Travel and Tourism 209.81 Renewable Energy Eq. −14.86 224.67

2010 12.78 Platinum and Prec. Metals 90.51 Renewable Energy Eq. −18.82 109.33

Average: 89.48 −42.84 132.33

Source: Prepared by authors using data from The Wall Street Journal.
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average high industry change is over 89 percent and the average low change is almost −43 per-
cent. These results imply that industry analysis is important and necessary to uncover these sub-
stantial performance differences—that is, industry analysis helps identify both unprofitable and
profitable opportunities.

13.1.2 Industry Performance over Time
Another set of studies questioned whether industries that perform well in one time period
would perform well in subsequent time periods, or outperform the aggregate market in the
later time period. Investigators found almost no association in industry performance year to
year or over sequential rising or falling markets.

These time-series studies imply that past performance alone does not project future indus-
try performance. The results do not, however, negate the usefulness of industry analysis. They
simply confirm that variables that affect industry performance change over time, and each year
you must estimate the current intrinsic value for each industry based on future estimates of
relevant variables and compare this to its current market price.

13.1.3 Performance of the Companies within an Industry
Other studies examined whether there is consistency in the performance of companies within
an industry. If all the firms within an industry performed consistently during a specified time
period, you would not need to do company analysis. Specifically, industry analysis alone would
be enough because given a profitable industry you would know that all the stocks in that
industry would do well.

These studies typically have found wide dispersion in the performance among companies in
most industries. Studies by Meyers (1973) and Livingston (1977) provided evidence of a stron-
ger industry effect in specific industries, such as oil or autos, but also showed that the industry
effect has been declining over time.

Implication of Dispersion within Industries Some observers have contended that industry
analysis is useless because all firms in an industry do not move together. Obviously, consistent
firm performance in an industry would be ideal, as noted, because you would not need to do
company analysis. For industries that have a strong, consistent industry influence, such as oil,
gold, steel, autos, and railroads, company analysis is less critical than industry analysis.

The fact that there is not a strong industry influence across firms in most industries means that
a thorough company analysis is necessary. Still, industry analysis is valuable because it is much eas-
ier to select a superior company from a good industry than to find a good company in a poor in-
dustry. By selecting the best stocks within a strong industry, you avoid the risk that your analysis
and selection of the best company in the industry will be offset by poor industry performance.

13.1.4 Differences in Industry Risk
Although numerous studies have examined industry returns, few studies have examined indus-
try risk measures. The studies on industry risk investigated two questions: (1) Does risk differ
among industries during a given time period? (2) Are industry risk measures stable over time?
The studies of risk dispersion found a wide range of risk among different industries and the
differences in industry risk typically widened during rising and falling markets. The results
on risk stability were positive—the risk measures for individual industries over time were
reasonably stable.

Therefore, although risk measures for different industries showed substantial dispersion
during a period of time, individual industries’ risk measures are stable over time. Hence,
the dispersion means that the analysis of industry risk is necessary, but this analysis of risk is
useful when estimating the future risk for an industry.
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13.1.5 Summary of Research on Industry Analysis
The conclusions of the studies dealing with industry analysis are:

• During any time period, the returns for different industries vary within a wide range,
which means that industry analysis is an important part of the investment process.

• The rates of return for individual industries vary over time, so we cannot simply extrapo-
late past industry performance into the future.

• The rates of return of firms within industries also vary, so analysis of individual compa-
nies in an industry is a necessary follow-up to industry analysis.

• During any time period, different industries’ risk levels vary within wide ranges, so we
must examine and estimate the risk factors for alternative industries.

• Risk measures for different industries remain fairly constant over time, so the historical
risk analysis is useful when estimating future risk.

13.1.6 Industry Analysis Process
An important question is: How should you structure your industry analysis? In our previous
analysis of the economy and the aggregate equity market, we contended that it is necessary to
examine the macroeconomy for two related reasons. First, although the security markets tend
to move ahead of the aggregate economy, we know that security markets reflect the strength or
weakness of the economy. Second, most of the variables that determine value for the security
markets are macrovariables such as interest rates, GDP growth, and corporate earnings. There-
fore, our analysis of the aggregate equity market contained two components—one dealing with
macrovariables such as leading indicators and monetary policy, and a second facet being mi-
croanalysis of specific variables that affect market valuation.

The point is, the industry analysis process is similar—first is a macroanalysis of the industry
to determine how this industry relates to the business cycle and what economic variables drive
this industry. This macroanalysis will make the microvaluation easier when we use the several
valuation techniques introduced earlier. As noted, macroanalysis of the industry will make the
estimation of the major valuation inputs (a discount rate and the expected growth for earnings
and cash flows) easier and more accurate.

The specific macroanalysis topics are:

1. The business cycle and industry sectors
2. Structural economic changes and alternative industries
3. Evaluating an industry’s life cycle
4. Analysis of the competitive environment in an industry

13.2 THE BUSINESS CYCLE AND INDUSTRY SECTORS
Economic trends can and do affect industry performance. Our objective is to monitor the
economy and gauge how any new information on our economic outlook will impact the
short-run and long-run valuation of our industry. Recall that in order to beat the market on
a risk-adjusted basis, our forecasts must differ from the market consensus and we must be cor-
rect more often than not.

Economic trends can take two basic forms: cyclical changes that arise from the ups and
downs of the business cycle, and structural changes that occur when the economy is undergo-
ing a major change in how it functions. For example, excess labor or capital may exist in some
sectors, whereas shortages of labor and capital exist elsewhere. The “downsizing” of corporate
America during the 1990s, transitions from socialist to market economies in Eastern Europe,
and the transition in the United States from a manufacturing to a service economy are all
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examples of structural change.1 Industry analysts must examine structural economic changes
for the implications they have for an industry under review.

While industry performance is related to the stage of the business cycle, the real challenge is
that every business cycle is different and those who look only at history miss the evolving
trends that will determine future market and industry performance.

Switching industry groups over the course of a business cycle is known as a rotation strategy.
When trying to determine which industry groups will benefit from the next stage of the business
cycle, investors need to monitor economic trends and changes in industry characteristics.

Exhibit 13.3 presents a stylized graphic of which industry groups typically perform well in the
different stages of the business cycle. For example, toward the end of a recession, financial stocks
rise in value because investors anticipate that banks’ earnings will rise as both the economy and
loan demand recover. Brokerage houses become attractive investments because their sales and earn-
ings are expected to rise as investors trade securities, businesses sell debt and equity, and there are
more mergers during the economic recovery. These industry expectations assume that when the re-
cession ends there will be an increase in loan demand, housing construction, and security offerings.

Once the economy begins its recovery, consumer durable firms that produce items such as
cars, personal computers, refrigerators, lawn tractors, and snow blowers become attractive in-
vestments because a reviving economy will increase consumer confidence and disposable
income. Once businesses recognize the economic recovery, they think about modernizing, ren-
ovating, or purchasing new equipment to satisfy rising demand and reduce costs. Thus, capital
goods industries such as heavy equipment manufacturers, machine tool makers, and airplane
manufacturers become attractive.

Cyclical industries whose sales rise and fall along with general economic activity are attractive
investments during the early stages of an economic recovery because of their high degree of operat-
ing leverage, which means that they benefit greatly from the sales increases during an economic
expansion.2 Industries with high financial leverage likewise benefit from rising sales volume.3

Exhibit 13.3 The Stock Market and the Business Cycle
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Source: Susan E. Kuhn, “Stocks Are Still Your Best Buy,” Fortune, March 21, 1994, 140. © 1994 Time

Inc. All rights reserved.

1An excellent discussion of structural changes in the U.S. economy and the implications of these changes for the busi-
ness cycle, the stock market, and some specific industries is contained in Dudley and McKelvey (1997).
2As discussed in Chapter 1, operating leverage arises from the existence of fixed costs in a firm’s operating structure.
Industries with large fixed expenses will have high degrees of operating leverage. This means a small percentage
change in sales can result in a large percentage change in operating income.
3As noted in Chapter 10, financial leverage arises from fixed financial costs (that is, interest expense) in a firm’s
capital structure. Industries that have extensive debt financing (such as banks or utilities) will have net income that
is sensitive to small changes in operating income.
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Traditionally, toward the business cycle peak, inflation increases as demand starts to out-
strip supply. Basic materials industries such as oil, metals, and timber, which transform raw
materials into finished products, become investor favorites. Because inflation has little influ-
ence on the cost of extracting these products and the firms in these industries can increase
prices, these industries experience higher profit margins.

During a recession, some industries do better than others. Consumer staples, such as pharma-
ceuticals, food, and beverages, outperform other sectors during a recession because, although
overall spending may decline, people still spend money on necessities so these “defensive” indus-
tries generally maintain their values—that is, they will experience minimal declines. Similarly, if a
weak domestic economy causes a weak currency, industries that export to growing economies
benefit because their goods become more cost competitive.

We have identified certain industries that are typically attractive investments over the busi-
ness cycle. Remember, you should not invest based only upon the current economic environ-
ment because the efficient market has already incorporated current economic news into
security prices. Rather, you must forecast important economic variables and invest accordingly.
The following subsections consider how changes in several important economic variables may
affect different industries.

13.2.1 Inflation
As noted in several chapters, higher inflation is generally negative for stocks because it causes
higher market interest rates and more uncertainty about future prices and costs, and it harms
firms that cannot pass through cost increases. Although these adverse effects are true for most
industries, there are some industries that benefit from inflation. Natural resource industries ben-
efit if their production costs do not rise with inflation, because their output will likely sell at
higher prices. Industries with high operating leverage benefit because many of their costs are
fixed in nominal (current dollar) terms, whereas revenues increase with inflation. Industries
with high financial leverage may also gain, because their debts are repaid in cheaper dollars.

13.2.2 Interest Rates
Financial institutions, including banks, are typically adversely impacted by higher rates because
they find it difficult to pass on these higher rates to customers (i.e., lagged adjustment). High
interest rates clearly harm the housing and the construction industry, but they might benefit
industries that supply the do-it-yourselfer. High interest rates also benefit retirees whose in-
come is dependent on interest income. A study by Reilly, Wright, and Johnson (2007) exam-
ines the interest rate sensitivity of a large cross-section of industries and types of stocks.

13.2.3 International Economics
Both domestic and international events affect the value of the U.S. dollar. A weaker U.S. dollar
helps U.S. industries because their exports become comparatively cheaper in overseas markets,
while the goods of foreign competitors become more expensive in the United States. A stron-
ger dollar has an opposite effect. Economic growth in world regions or specific countries ben-
efits industries that have a large presence in those areas. The creation of free trade zones, such
as the European Community and the North American Free Trade Zone, assist industries that
produce goods and services that previously faced quotas or tariffs in partner countries.

13.2.4 Consumer Sentiment
Because it comprises about two-thirds of GDP, consumption spending has a large impact on
the economy. Optimistic consumers are more willing to spend and borrow money for expen-
sive goods, such as houses, cars, new clothes, and furniture. Therefore, the performance of
consumer cyclical industries will be affected by changes in consumer sentiment and by consu-
mers’ willingness and ability to borrow and spend money.
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13.3 STRUCTURAL ECONOMIC CHANGES AND

ALTERNATIVE INDUSTRIES
Influences other than the economy are part of the business environment. Demographics,
changes in technology, and political and regulatory environments also can have a significant
effect on the cash flow and risk prospects of different industries.

13.3.1 Demographics
In the past 50 years, the United States has had a baby boom and a baby bust and is now en-
joying a baby boomlet as members of the baby boom generation (those born between the end
of World War II and the early 1960s) have children. The influx of the baby boom and the
“graying of the baby boom” have had a large impact on U.S. consumption, from advertising
strategies to house construction to concerns over social security and health care. The study of
demographics includes much more than population growth and age distributions. Demo-
graphics also includes the geographical distribution of people, the changing ethnic mix in a
society, and changes in income distribution. Therefore, industry analysts need to carefully
study demographic trends and project their effect on different industries.

During the period from 1990 to 2011, the fastest-growing age groups in the United States
were teens, those in their forties and fifties, and those over 70; among the declining groups
were those between ages 18 and 24. As of the early 2000s, more than one in eight Americans
are 65 years of age or older. The changing age profile of Americans has implications for re-
source availability, namely, a possible shortage of entry-level workers leading to an increase
in labor costs and difficulty in finding qualified persons to replace the retiring baby boomers.
The aging U.S. population also affects U.S. savings patterns, because people in the 40 to 60 age
bracket usually save more than younger people. This is good for the financial services industry,
which offers assistance to those who want to invest their savings. Alternatively, fewer younger
workers and more “saving seniors” may have a negative impact on some industries, such as
the retailing industry.

13.3.2 Lifestyles
Lifestyles deal with how people live, work, form households, consume, enjoy leisure, and edu-
cate themselves. Consumer behavior is affected by trends and fads. The rise and fall of de-
signer jeans, chinos, and other styles in clothes illustrate the sensitivity of some markets to
changes in consumer tastes. The increase in divorce rates, dual-career families, population
shifts away from cities, and computer-based education and entertainment have influenced nu-
merous industries, including housing, restaurants, automobiles, catalog shopping, services, and
home entertainment. From an international perspective, some U.S.-brand goods—from blue
jeans to movies—have a high demand overseas. They are perceived to be more in style and
perhaps higher quality than items produced domestically. Several industries have benefited
from this positive brand reputation.

13.3.3 Technology
Technology can affect numerous industry factors, including the product or service and how it
is produced and delivered. There are numerous examples of changes due to technological
innovations. For example, demand has fallen for carburetors on cars because of electronic
fuel-injection technology. The engineering process has changed because of the advent of
computer-aided design and manufacturing. Perpetual improvement of designs in the semicon-
ductor and microprocessor industry has made that industry a difficult one to evaluate.
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Innovations in process technology allowed steel minimills to grow at the expense of large steel
producers. Advances in technology allow some plant sites and buildings to generate their own
electricity, bypassing their need for power from the local electric utility. Trucks have reduced
railroads’ market share in the long-distance carrier industry. The information superhighway is
becoming a reality and encouraging linkages between telecommunications and cable television
systems. Changes in technology have spurred capital spending in technological equipment
as a way for firms to gain competitive advantages. The future effects of the Internet will be
astronomical.

The retailing industry is a wonderful example of how an industry can use new technology.
Some forecasters envision relationship merchandising, in which customer databases will allow
closer links between retail stores and customer needs. Rather than market research on aggre-
gate consumer trends, specialized retailers offer products that consumers desire in preferred
locations. Technology allows retailers to become more organizationally decentralized and geo-
graphically diversified. Major retailers use barcode scanning, which speeds the checkout pro-
cess and allows the firm to track inventory and customer preferences. Credit cards allow
firms to track customer purchases and send customized sales announcements. Electronic data
interchange (EDI) allows the retailer to electronically communicate with suppliers to order
new inventory and pay accounts payable. Electronic funds transfer allows retailers to move
funds quickly and easily between local banks and headquarters.

It is essential for an analyst to become aware of how technology can be a benefit or a threat
to an industry.

13.3.4 Politics and Regulations
Because political change reflects social values, today’s social trend may be tomorrow’s law, reg-
ulation, or tax. The industry analyst needs to project and assess political changes relevant to
the industry under study.

Some regulations and laws are based on economic reasoning. Due to utilities’ positions as
natural monopolies, their rates must be reviewed and approved by a regulatory body.4 Some
regulation involves social ends. For example, the Food and Drug Administration protects con-
sumers by reviewing new drugs. Public and worker safety concerns spurred creation of the
Consumer Product Safety Commission, the Environmental Protection Agency, and OSHA.
Notably, heavy regulation of an industry can increase a firm’s costs but also can restrict entry
into the industry.

Regulatory changes have affected numerous industries. An example is the numerous regula-
tions and inspections introduced to protect against terrorist attacks. Changing regulations and
technology are bringing participants in the financial services industry—banking, insurance, in-
vestment banking, and investment services—together.

Regulations and laws affect international commerce. International tax laws, tariffs, quotas,
embargoes, and other trade barriers have a significant effect on some industries and global
commerce.

Again, an interesting example is how the retail industry is affected by numerous regulatory
factors. First, the minimum-wage law impacts many retail employees. A second factor is em-
ployer-paid health insurance, which dramatically impacts the labor costs of service industries,
such as retailing. Third, because goods must first be delivered to the stores, regulations that
affect the cost of shipping by airplane, ship, or truck will affect retailers’ costs. Finally, lower
tariffs and quotas will allow retailers to offer imported goods at lower prices (e.g., Walmart),
which will expand their international production (outsourcing).

4Technology can change natural monopolies. We mentioned earlier how some firms are generating their own electri-
cal power. Another example is that, currently, numerous states are allowing electric utilities to compete for customers.
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13.4 EVALUATING THE INDUSTRY LIFE CYCLE
An insightful analysis when predicting industry sales and trends in profitability is to view the
industry over time and divide its development into stages similar to those that humans prog-
ress through: birth, adolescence, adulthood, middle age, old age. The number of stages in this
industry life cycle analysis can vary based on how much detail you want. A five-stage model
would include:

1. Pioneering development
2. Rapid accelerating growth
3. Mature growth
4. Stabilization and market maturity
5. Deceleration of growth and decline

Exhibit 13.4 shows the growth path of sales during each stage. The vertical scale in logs reflects
rates of growth, whereas the arithmetic horizontal scale has different widths representing dif-
ferent, unequal time periods. To estimate industry sales, you must predict the length of time
for each stage. This requires answers to such questions as: How long will an industry grow at
an accelerating rate (Stage 2)? How long will it be in a mature growth phase (Stage 3) before
its sales growth stabilizes (Stage 4) and then declines (Stage 5)?

Besides being useful when estimating sales, this industry life cycle analysis also provides
insights into profit margins and earnings growth, although these profit measures may not
parallel the sales growth. The profit margin series typically peaks very early in the total
cycle and then levels off and declines as competition is attracted by the early success of the
industry.

Exhibit 13.4 Life Cycle of an Industry
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The following is a brief description of how these stages affect sales growth and profits:

1. Pioneering development. During this start-up stage, the industry experiences modest sales
growth and very small or negative profits. The market for the industry’s product or service
during this stage is small, and the firms incur major development costs.

2. Rapid accelerating growth. During this rapid growth stage, a market develops for the prod-
uct or service and demand becomes substantial. The limited number of firms in the indus-
try face little competition, and firms can experience substantial backlogs and very high
profit margins. The industry builds its productive capacity as sales grow at an increasing
rate and the industry attempts to meet excess demand. High sales growth and high profit
margins that increase as firms become more efficient cause industry and firm profits to
explode (i.e., profits can grow at over 100 percent a year because of the low earnings base
and the rapid growth of sales and margins).

3. Mature growth. The success in Stage 2 has satisfied most of the demand for the industry
goods or service. Thus, future sales growth may be above normal, but it no longer acceler-
ates. For example, if the overall economy is growing at 8 percent, sales for this industry
might grow at an above normal rate of 15 percent to 20 percent a year. Also, the rapid
growth of sales and the high profit margins attract competitors to the industry, causing
an increase in supply and lower prices, which means that the profit margins begin to de-
cline to normal levels.

4. Stabilization and market maturity. During this stage, which is probably the longest phase,
the industry growth rate declines to the growth rate of the aggregate economy or its indus-
try segment. During this stage, investors can estimate growth easily because sales correlate
highly with an economic series. Although sales grow in line with the economy, profit
growth varies by industry because the competitive structure varies by industry, and by
individual firms within the industry because the ability to control costs differs among
companies. Competition produces tight profit margins, and the rates of return on capital
(e.g., return on assets, return on equity) eventually become equal to or slightly below the
competitive level.

5. Deceleration of growth and decline. At this stage of maturity, the industry’s sales growth
declines because of shifts in demand or growth of substitutes. Profit margins continue to
be squeezed, and some firms experience low profits or even losses. Firms that remain prof-
itable may show very low rates of return on capital. Finally, investors begin thinking about
alternative uses for the capital tied up in this industry.

Although these are general descriptions of the alternative life cycle stages, they should help you
identify the stage your industry is in, which in turn should help you estimate its potential sales
growth and profit margin. Obviously, everyone is looking for an industry in the early phases of
Stage 2 and hopes to avoid industries in Stage 4 or Stage 5. Comparing the sales and earnings
growth of an industry to similar growth in the economy should help you identify the indus-
try’s stage within the industrial life cycle.

13.5 ANALYSIS OF INDUSTRY COMPETITION
Similar to the sales forecast that can be enhanced by the analysis of the industrial life cycle, an
industry earnings forecast should be preceded by the analyses of the competitive structure for
the industry. Specifically, a critical factor affecting the profit potential of an industry is the in-
tensity of competition in the industry, as Porter (1980a, 1980b, 1985) has discussed.

13.5.1 Competition and Expected Industry Returns
Porter’s concept of competitive strategy is described as the search by a firm for a favorable
competitive position in an industry. To create a profitable competitive strategy, a firm must
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first examine the basic competitive structure of its industry because the potential profitability
of a firm is heavily influenced by the profitability of its industry. After determining the com-
petitive structure of the industry, you examine the factors that determine the relative competi-
tive position of a firm within its industry. In this section, we consider the competitive forces
that determine the competitive structure of the industry. In the next chapter, our discussion
of company analysis considers the factors that determine the relative competitive position of
a firm within its industry.

Basic Competitive Forces Porter believes that the competitive environment of an industry
(the intensity of competition among the firms in that industry) determines the ability of the
firms to sustain above-average rates of return on invested capital. As shown in Exhibit 13.5,
he suggests that five competitive forces determine the intensity of competition and that the rel-
ative effect of each of these five factors can vary dramatically among industries.

1. Rivalry among the existing competitors. For each industry analyzed, you must judge if the
rivalry among firms is currently intense and growing, or polite and stable. Rivalry increases
when many firms of relatively equal size compete in an industry. When estimating the num-
ber and size of firms, be sure to include foreign competitors. Further, slow growth causes
competitors to fight for market share and increases competition. High fixed costs stimulate
the desire to sell at the full capacity, which can lead to price cutting and greater competition.
Finally, look for exit barriers, such as specialized facilities or labor agreements. These can
keep firms in the industry despite below-average or negative rates of return.

Beyond these general conditions that impact competition, the following four factors will
likewise affect the competitive environment within an industry:

Exhibit 13.5 Forces Driving Industry Competit ion
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Source: Reprinted with the permission of The Free Press, an imprint of Simon & Schuster, Inc., from

Competitive Strategy: Techniques for Analyzing Industries and Competitors by Michael E. Porter.

Copyright © 1980, 1998 by The Free Press. All rights reserved.

424 Part 4: Analysis and Management of Common Stocks



2. Threat of new entrants. Although an industry may have few competitors, you must deter-
mine the likelihood of firms entering the industry and increasing competition. High bar-
riers to entry, such as low current prices relative to costs, keep the threat of new entrants
low. Other barriers to entry include the need to invest large financial resources to compete
as well as the availability of capital. Also, substantial economies of scale give a current in-
dustry member an advantage over a new firm. Further, entrants might be discouraged if
success in the industry requires extensive distribution channels that are hard to build be-
cause of exclusive distribution contracts. Similarly, high costs of switching products or
brands, such as those required to change a computer or telephone system, keep competi-
tion low. Finally, government policy can restrict entry by imposing licensing requirements
or limiting access to materials (lumber, coal). Without some of these barriers, it might be
very easy for competitors to enter an industry, increasing the competition and driving
down potential profit margins and rates of return.

3. Threat of substitute products. Substitute products limit the profit potential of an industry
because they limit the prices firms in an industry can charge. Although almost everything
has a substitute, you must determine how close the substitute is in price and function to
the product in your industry. As an example, the threat of substitute glass containers hurt
the metal container industry. Glass containers kept declining in price, forcing metal con-
tainer prices and profits down. In the food industry, consumers constantly substitute be-
tween beef, pork, chicken, and fish. The more commodity-like the product, the greater
the competition and the lower the profit margins.

4. Bargaining power of buyers. Buyers can influence the profitability of an industry because
they can bid down prices or demand higher quality or more services by showing a pro-
pensity to switch among competitors. Buyers become powerful when they purchase a large
volume relative to the sales of a supplier (e.g., Walmart, Home Depot). The most vulnera-
ble firm is a one-customer firm that supplies a single large manufacturer, as is common
for auto parts manufacturers or software developers. Buyers will be more conscious of the
costs of items that represent a significant percentage of the firm’s total costs. This con-
sciousness increases if the buying firm is feeling cost pressure from its customers. Also,
buyers who know a lot about the costs of supplying an industry will bargain more
intensely—for example, when the buying firm supplies some of its own needs and buys
from the outside.

5. Bargaining power of suppliers. Suppliers can alter future industry returns if they increase
prices or reduce the quality of the product or the services they provide. The suppliers are
more powerful if there are few of them and if they are more concentrated than the indus-
try to which they sell. Their power increases if they supply critical inputs to several indus-
tries for which few, if any, substitutes exist. In this instance, the suppliers are free to
change prices and services they supply to the firms in an industry. When analyzing sup-
plier bargaining power, be sure to consider labor’s power within each industry.

An investor needs to analyze these competitive forces to determine the intensity of the
competition in an industry and assess the effect of this competition on the industry’s long-
run profit potential. You should examine each of these factors and develop a relative competi-
tive profile for each industry. It is important to consistently update this analysis of an indus-
try’s competitive environment over time because an industry’s competitive structure can and
will change over time.

13.6 ESTIMATING INDUSTRY RATES OF RETURN
At this point, we have determined that industry analysis helps an investor select profitable in-
vestment opportunities, and we have completed a thorough macroanalysis of the industry. Our
next question is: How do we go about valuing an industry? Again, we consider the two equity
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valuation approaches introduced in Chapter 11—the present value of cash flows and the rela-
tive valuation ratios.

Although our investment decision is always the same, the form of the comparison depends
on which valuation approach is being used. In the case of the present value of cash flow tech-
niques, we compare the present value of the specified cash flow and the prevailing value of the
index and determine if we should underweight, equal weight, or overweight this global indus-
try in our portfolio.

When we value the industry using the alternative valuation ratios, an important addition to
the analysis is that we also need to compare our industry ratios to the market ratios presented
in Chapter 12.

To demonstrate industry analysis, we use Standard and Poor’s retailing index to represent
industry-wide data. This retailing index (hereinafter referred to as the RET industry) contains
about 30 individual companies from several retailing sectors including two drugstores. There-
fore, it should be reasonably familiar to most observers, and it is consistent with the subse-
quent company analysis of Walgreens.

13.6.1 Valuation Using the Reduced Form DDM
Recall that the reduced form DDM is:

13.1 Pi =
D1

k− g

where:

Pi = the price of Industry i at Time t
D1 = expected dividend for Industry i in Period 1 equal to D0ð1 þ gÞ
k = the required rate of return on the equity for Industry i
g = the expected long-run growth rate of earnings and dividend for Industry i

As always, the two major estimates for any valuation model are k and g. We will discuss each
of these at this point and also use these estimates subsequently when applying the two-step
price/earnings ratio technique for valuation.

Estimating the Required Rate of Return (k) Because the required rate of return (k) on all
investments is influenced by the risk-free rate and the expected inflation rate, the differentiat-
ing factor in this case is the risk premium for the retailing industry versus the market. In turn,
we discussed the risk premium in terms of fundamental factors, including business risk (BR),
financial risk (FR), liquidity risk (LR), exchange rate risk (ERR), and country (political) risk
(CR). Alternatively, you can estimate the risk premium based on the CAPM, which implies
that the risk premium is a function of the systematic risk (beta) of the asset. Therefore, to de-
rive an estimate of the industry’s risk premium, you should examine the BR, FR, LR, ERR, and
CR for the industry and compare these industry risk factors to those of the aggregate market.
Alternatively, you can compute the systematic risk (beta) for the industry and compare this to
the market beta of 1.0. Prior to calculating an industry beta, we briefly discuss the industry’s
fundamental risk factors.

Business risk is a function of relative sales volatility and operating leverage. As we will see
when we examine the sales and earnings for the industry, the annual percentage changes in
retailing sales were less volatile than aggregate sales as represented by PCE. Also, the OPM
(operating profit margin) for retail stores was less volatile than for the S&P Industrials Index.
Therefore, because both the sales and the OPM for the retailing industry have been less volatile
than the market, operating profits are substantially less volatile. This implies that the business
risk for the retailing industry is below average.
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The financial risk for this industry is difficult to judge because of widespread use of operat-
ing leases for stores in the industry that are not included on the balance sheet. As a result, the
reported data on debt to total capital or interest coverage ratios indicate that the FR for this
industry is substantially below the market. Assuming substantial use of long-term lease con-
tracts, when these are capitalized the retailing industry probably has financial risk about equal
to the market. While data are not available to capitalize leases for the industry, we showed
how to do this in Chapter 10 and will demonstrate it for a company in Chapter 14.

To evaluate an industry’s market liquidity risk, you must estimate the liquidity risk for all
the firms in the industry, and derive a composite view. The fact is, there is substantial varia-
tion in market liquidity among the firms in this industry, ranging from Walgreens and
Walmart, which are fairly liquid to small specialty retail chains, which are relatively illiquid.
A conservative view is that the industry has above-average liquidity risk.

Exchange rate risk (ERR) is the uncertainty of earnings due to changes in exchange
rates faced by firms in this industry that sell outside the United States. The amount of ERR is
determined by what proportion of sales is non-U.S., how these sales are distributed among
countries, and the exchange rate volatility for these countries. This risk could range from an
industry with very limited international sales (e.g., a service industry that is not involved
overseas) to a global industry (e.g., the chemical or pharmaceutical industry). For a truly global
industry, you need to examine the distribution of sales among specific countries because the
exchange rate risk varies among countries based on the volatility of exchange rates with the
U.S. dollar. The ERR for the retailing industry would be relatively low because sales and
earnings for most retailing firms are attributable to activity within the United States.

The existence of country risk (CR) is likewise a function of the proportion of foreign sales,
the specific foreign countries involved, and the stability of the political/economic system in
these countries. As noted, there is very little CR in the United Kingdom and Japan, but there
can be substantial CR in China, Russia, and South Africa. Again, for the retailing industry,
country risk would be relatively low because of limited foreign sales.

In summary, for the retailing industry business risk is definitely below average, financial
risk is at best equal to the market, liquidity risk is above average, and exchange rate risk and
country risk are fairly low for most retail firms. The consensus is that the fundamental risk for
the RET industry should be slightly lower than for the aggregate market.

The systematic risk for the retailing industry is computed using the market model as
follows:

13.2 % Δ RETt = αi + βið% Δ S&P 500tÞ
where:

%ΔRETt = the percentage price change in the retailing ðRETÞ index during month t
αi = the regression intercept for the RET industry
βi = the systematic risk measure for the RET industry equal to Covi;m=σ

2
m

To derive an estimate for the RET industry, the model specified was run with monthly data
for the five-year period of 2006 to 2010. The results for this regression are as follows:

αi = 0:008 R2 = 0:69
βi = 1:10 DW = 1:86

t-value= 5:45 F = 68:50

The systematic risk (β = 1.10) for the RET industry is a little above unity, indicating an above
market risk industry (i.e., risk slightly above the market). These results suggest that the system-
atic risk for this industry is a little above the prior estimate of fundamental risk factors (BR,
FR, LR, ERR, CR).
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Translating this systematic risk into a required rate of return estimate (k) calls for using the
security market line model as follows:

13.3 ki = RFR+ βiðRm −RFRÞ
Recall that in Chapter 12 we derived three estimates for the required market rate of return
based on alternative risk premiums (0.048 − 0.085 − 0.108). For our purposes here, it seems
that the midpoint is reasonable—that is, a nominal RFR of 0.032 and an Rm of 0.072. This,
combined with a beta for the industry at 1.10, indicates the following:

k = 0:032+ 1:10ð0:04Þ
= 0:032+ 0:044

= 0:076= 7:60%

For ease of computation, we will use a k of 8.0%. The fundamental risk analysis indicates risk
slightly below the market and the CAPM estimate implies risk slightly above average. We pre-
fer the 8 percent estimate for k in an environment of historically low Treasury rates.

Estimating the Expected Growth Rate (g) Recall that earnings and dividend growth are
determined by the retention rate and the return on equity:

g = f (Retention Rate and Return on Equity)

Again, we employ the three components of ROE:

Net Profit
Equity

=
Net Income

Sales
×

Sales
Total Assets

×
Total Assets

Equity

=
Profit
Margin

×
Total Asset
Turnover

×
Financial
Leverage

We examine each of these variables in Exhibit 13.6 to determine if they imply a different ex-
pected growth rate for RET versus the aggregate market (S&P Industrials Index).

Earnings Retention Rate The data in Exhibit 13.6 indicate that the RET industry has a higher
retention rate than the market (78 percent versus 63 percent), which implies a potentially
higher growth rate, all else being the same (i.e., equal ROE).

Return on Equity Because the return on equity is a function of the net profit margin, total
asset turnover, and financial leverage, these three variables are examined individually.

Historically, the data in Exhibit 13.6 show that the net profit margin for the S&P Industrials
Index series has been consistently higher than the margin for the RET industry. This is not
surprising because retail firms typically have lower profit margins but higher asset turnover.

As expected, the total asset turnover (TAT) for the RET industry was higher than the average
industrial company. In Exhibit 13.6, the average TAT for the S&P Industrials Index was 0.86 ver-
sus 1.74 for the RET industry. Beyond the overall difference, as shown in Exhibits 13.6 and 13.7,
the spread between the two series increased over the period because the industrials TAT experi-
enced an overall decline, while the TAT for the RET industry experienced an overall increase.
Multiplying the PM by the TAT indicates the industry’s return on total assets (ROTA).5

Net Income
Sales

×
Sales

Total Assets
=
Net Income
Total Assets

The results in Exhibit 13.6 indicate that the return on total assets (ROTA) for the S&P In-
dustrials Index series went from 3.27 percent in 1993 to 5.12 percent in 2009 and averaged

5The reader is encouraged to read Appendix 13B to this chapter, which contains a discussion of an article by Selling and
Stickney (1989), wherein they analyze the components of ROA and relate this to an industry’s economics and its strategy.
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Exhibit 13.6 Earnings Mult ipl ier for the S&P Industr ials Index and the Retai l Industry, and Inf luential Variables: 1993–2009

Price/Earnings t + 1 Retention Rate % Net Profit Margin % Total Asset Turnover Return on Total Assets Total Assets/Equity Return on Equity

Year Industrials Retail Industrials Retail Industrials Retail Industrials Retail Industrials Retail Industrials Retail Industrials Retail

1993 14.74 18.98 59.67 71.74 4.99 3.19 0.87 1.32 3.27 4.07 3.59 3.54 15.65 14.92

1994 12.63 19.01 64.49 71.13 5.60 3.00 0.89 1.44 4.91 4.35 3.37 3.47 16.88 15.00

1995 17.30 16.91 67.80 67.91 6.14 2.52 0.94 1.58 5.19 4.08 3.25 2.82 18.68 11.24

1996 19.58 17.42 62.63 77.48 5.73 2.76 0.95 1.83 5.62 5.02 3.14 2.81 17.17 14.20

1997 30.34 19.13 62.37 78.20 5.92 2.90 0.95 1.85 5.33 5.38 3.14 2.71 17.55 14.52

1998 31.96 28.16 53.25 83.24 4.92 3.49 0.88 1.96 4.90 6.66 3.16 2.66 13.61 18.21

1999 34.39 43.52 62.40 83.70 5.70 3.52 0.84 2.02 5.22 6.91 3.11 2.59 14.96 18.43

2000 40.84 32.34 69.03 82.43 6.27 2.88 0.86 2.02 5.45 5.60 2.89 2.57 15.57 14.92

2001 27.14 28.24 57.63 82.68 4.61 2.79 0.79 2.00 1.79 4.92 3.00 2.60 10.90 14.49

2002 20.31 14.92 71.37 86.15 7.23 3.71 0.76 1.88 1.92 6.81 3.26 2.49 17.98 17.35

2003 19.49 20.00 65.21 85.12 5.84 4.99 0.76 1.67 4.29 7.27 3.02 2.27 13.46 18.94

2004 19.06 24.97 71.25 85.65 6.91 4.60 0.80 1.66 5.09 7.61 2.84 2.16 15.64 16.53

2005 17.86 17.87 70.20 83.66 6.94 5.24 0.84 1.70 6.06 8.53 2.77 2.07 16.12 18.48

2006 20.97 20.48 69.31 83.42 7.04 4.82 0.85 1.83 6.47 8.15 2.64 2.17 15.84 19.14

2007 30.36 32.62 64.21 79.44 6.28 4.45 0.85 1.68 5.41 7.22 2.76 2.42 14.70 18.11

2008 15.93 15.35 48.08 59.33 4.39 2.34 0.94 1.62 4.18 4.01 2.97 2.52 12.22 9.54

2009 N/A N/A 60.44 72.55 6.21 3.57 0.81 1.59 5.12 5.73 2.63 2.45 13.30 13.89

Mean 23.31 23.12 63.49 78.46 5.93 3.57 0.86 1.74 4.72 6.02 3.03 2.61 15.31 15.76

Source: Standard and Poor’s Analysts’ Handbook.
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4.72 percent, whereas the ROTA for the RET industry went from 4.07 percent to 5.73 percent
and averaged 6.02 percent. Clearly, the industry ROTA results were superior on average to
S&P Industrial results.

The final component is the financial leverage multiplier (total assets/equity). As shown in
Exhibits 13.6 and 13.8 both leverage multipliers experienced declines over the 17-year period—

Exhibit 13.7 Time-Series Plot of Total Asset Turnover for the S&P Industr ials

and Retai l ing: 1993–2009

0.00

0.50

1.00

1.50

2.00

2.50

0.00

0.50

1.00

1.50

2.00

2.50

1993 1995 1997 1999 2001 2003 2005 2007 2009
Years

A
ss

et
s/

Eq
ui

ty
 (F

in
an

ci
al

 L
ev

er
ag

e)

RetailIndustrials

Source: Standard and Poor’s Analysts’ Handbook.

Exhibit 13.8 Time-Series Plot of Financial Leverage for the S&P Industr ials

and Retai l ing: 1993–2009
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the industrials by 27 percent and the RET industry by 30 percent. Although the higher financial
leverage multiplier implies greater financial risk for the S&P Industrials Index series, recall that
the financial leverage for the RET industry is understated because the widely used leases are not
capitalized.

This final value of ROE in Exhibits 13.6 and 13.9 indicate that the best annual ROE varied
by year until the last seven years when the RET industry was higher, except for 2008 when its
profit margin experienced a large decline. The average annual ROEs were quite close—15.31
percent for the industrials, 15.76 percent for the RET industry. These average percentages are
quite consistent with what would be derived from multiplying the averages of the components
from Exhibit 13.6 as follows:

ROE ESTIMATE BASED ON TOTAL PERIOD AVERAGES (1993–2009)

Profit

Margin

Total Asset

Turnover

Total Assets/

Equity ROE

S&P Industrials Index 5.93 × 0.86 × 3.03 = 15.45

RET Industry 3.57 × 1.74 × 2.61 = 16.21

Although examining the long-term historical trends and the averages for each of the com-
ponents is important, you should not forget that expectations of future performance will deter-
mine the ROE value for the industry, and these expectations probably will be heavily
influenced by the recent years. To get more information regarding recent performance, it is in-
sightful to examine the results for the recent five-year period (2005–2009) as follows:

ROE ESTIMATE BASED ON RECENT FIVE-YEAR AVERAGES (2005–2009)

Profit

Margin

Total Asset

Turnover

Total Assets/

Equity ROE

S&P Industrials Index 6.17 × 0.86 × 2.75 = 14.59

RET Industry 4.08 × 1.68 × 2.33 = 15.97

Exhibit 13.9 Time-Series Plot of Return on Equity for the S&P Industrials

and Retai l ing: 2005–2009
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Notably, using the recent results, the ROE results for the RET industry are still superior to the
industrials with a slightly larger margin. Combining these recent ROE results with alternative
retention rates provides the following growth estimates:

GROWTH ESTIMATES BASED ON RECENT ROE WITH HISTORICAL

AND RECENT RETENTION RATES

Recent*

ROE
Hist.**

RR
Est.

g
Recent*

ROE
Recent*

RR
Est.

g

S&P Industrials Index 14.59 0.63 9.19 14.59 0.62 9.05

RET Industry 15.97 0.78 12.46 15.97 0.76 12.14

*Recent five-year average.

**Total period average.

Given the decrease in g for the industry when we consider the recent results, it is probably
appropriate to use a growth estimate for the RET industry that is below the long-run historical
estimate—that is, we will assume a near-term growth rate of 11 percent.

Combining the Estimates At this point, we have the following estimates:

k = 0:080
g = 0:11

D0 = $6:28 ðEstimated 2010 DividendsÞ
D1 = $6:28× 1:11= $6:97 ðEstimated Dividend for 2011Þ

Because of the inequality between k and g (this g is above k and above the long-run market
norm of about 7 percent and probably cannot be sustained), we need to evaluate this industry
using the temporary growth company model discussed in Chapter 12. We will assume the fol-
lowing growth pattern:

2011–2013 0.11

2014–2016 0.09

2017–2019 0.07

2020–onward 0.06

Using these estimates of k and this growth pattern, the computation of value for the industry
using the DDM is contained in Exhibit 13.10.

Exhibit 13.10 Dividend Discount Calculat ions

Year Estimated Dividend Discount Factor @ 8% Present Value of Dividends

2011 6.97 — —

2012 7.74 0.9259 7.17

2013 8.59 0.8573 7.36

2014 9.36 0.7938 7.43

2015 10.20 0.7350 7.50

2016 11.12 0.6806 7.57

2017 11.90 0.6302 7.50

2018 12.73 0.5835 7.43

2019 13.62 0.5402 7.36

Continuing Valuea 722.00 0.5402 390.02

Total Value $449.34

aConstant Growth Rate = 7%

Continuing Value:
D1

k − g
=
13:62(1:06)

0:08− 0:06
=
14:44

0:02
=722
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These computations imply a value of $449.34, compared to the stock price for the industry
index of about $430 in early 2011. Therefore, according to this valuation model and these
k and g estimates, this industry is currently about 4 percent undervalued. As will be shown,
a fairly small change in the k − g spread can have a large effect on the estimated value.

If we assumed a constant growth rate of 6 percent from the beginning and a D1 of $6.97,
the value would be as follows:

P =
6:97

ð0:08− 0:06Þ =
6:97
0:02

= $348:50

Notably, this valuation likewise implies the industry is overvalued, even though it is a low esti-
mate of value since it assumes the base growth rate of 6 percent from the beginning. The point
is, the industry is undervalued assuming strong growth in the next few years, but also overva-
lued assuming basic economic growth. Clearly, both valuations are dependent on the growth
estimate.

13.6.2 Industry Valuation Using the Free Cash Flow to
Equity (FCFE) Model
We initially define the FCFE series and present the series for the recent 17-year period, along
with an estimate for 2010 in Exhibit 13.11. Given these data, we consider the historical growth
rates for the components and for the final FCFE series as inputs to estimating future growth
for the valuation models. You will recall that FCFE is defined (measured) as follows:

Net Income
+Depreciation expense
−Capital expenditures
−Change in working capital
−Principal debt repayments
+New debt issues

As noted, the FCFE data inputs and final annual value of FCFE for the RET industry for the
period 1993–2010 is contained in Exhibit 13.11, along with 5-year and 10-year growth rates of
the components. Using this data, we derive an estimate using the FCFE model under two scenar-
ios: (1) a constant growth rate from the present, and (2) a two-stage growth rate assumption.

The Constant Growth Rate FCFE Model We know that the constant growth rate model
requires that the growth rate (g) be lower than the required rate of return (k), which we have
specified as 8.00 percent. In the current case, this is difficult because the 10-year growth rate
exceeds this. Still, in order to use the model, we assume a 10 percent growth in 2011 and 6
percent long-run growth in subsequent years. The result is as follows:

g = 0:06 ðLong-Run Growth Beginning in 2012Þ
k = 0:080

FCFE ð2010Þ= $21:83

FCFE ð2011Þ= $21:83ð1:10Þ= $24:01= FCFE0

V =
FCFE1

k− g

=
24:01 ð1:06Þ
0:080− 0:060

=
24:01
0:02

= $1,200
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This $1,200 value exceeds the industry stock price of $430 that prevailed in early 2011. This implies
that the industry is substantially undervalued and should be overweighted in the portfolio.
Notably, even if we assumed the long-run growth rate was only 5 percent, the estimated value
would be $800, which would still imply that the industry is undervalued.

The Two-Stage Growth FCFE Model As before, we assume a period of above-average
growth for several years followed by a second period of constant growth at 6 percent. The
period of above-average growth will be as follows based on an estimated initial 9 percent growth
rate of FCFE, which is lower than what was used for dividends because the FCFE series has been
fairly erratic over the past 17 years, including several years when the FCFE was negative.

2011 9%

2012 9%

2013 8%

2014 8%

2015 7%

2016 7%

2017–onward 6%

If we assume a k of 8.0 percent and an FCFE of $21.83 in 2010, $23.79 in 2011, and $25.93 in
2012, the value for the industry is as shown in Exhibit 13.12. These results are very encourag-
ing for the industry because the computed value of $1,368 is substantially above the recent
market price of about $430. This apparent undervaluation would indicate that the industry
should be overweighted in the portfolio.

Exhibit 13.11 Components of Free Cash Flow to Equityholders for the Retai l Industry

Year
Net

Income
Depreciation
Expense

Capital
Expenditures

Working
Capital

Change in
Working
Capital

Principal
Repayment

Debt
Issuance

Total
FCFE

1993 5.55 2.76 7.37 23.18 N/A N/A N/A N/A

1994 5.92 3.05 8.51 25.52 2.34 2.11 0.23

1995 5.26 3.77 8.93 30.50 4.98 7.41 2.53

1996 6.43 4.27 8.28 29.54 −0.96 0.36 3.74

1997 7.29 4.80 9.06 29.99 0.45 1.17 3.75

1998 9.66 5.24 10.51 28.02 −1.97 1.64 4.72

1999 10.65 6.01 12.93 24.67 −3.35 3.26 10.34

2000 9.50 6.52 15.60 23.24 −1.43 2.73 4.58

2001 9.83 7.25 15.76 33.66 10.42 4.09 −5.01

2002 13.20 7.00 14.23 33.21 −0.45 3.53 9.95

2003 19.16 9.11 15.70 51.11 17.90 3.57 −1.76

2004 20.47 10.57 17.98 56.02 4.91 10.05 −1.90

2005 20.07 11.38 19.44 45.27 −10.75 2.21 24.97

2006 27.96 13.05 23.83 48.27 3.00 16.29 30.47

2007 26.94 14.46 26.99 48.13 −0.14 23.85 38.40

2008 14.03 15.99 22.17 45.43 −2.70 2.95 13.50

2009 20.65 16.30 13.22 56.83 11.40 13.25 −0.92

2010(e) 24.00 17.00 20.00 60.00 3.17 4.00 21.83

5-year Growth Rate* 0.58% 8.65% −6.40%

10-year Growth Rate 11.74% 15.00% −1.53%

*Growth rates are meaningful for Net Income, Depreciation, and CapEx and do not include the estimates for 2010.

Source: Adapted from the Standard and Poor’s Analysts’ Handbook.

434 Part 4: Analysis and Management of Common Stocks



Notably, the alternative present value of cash flowmodels have generated the following intrinsic
values:

Model Computed Value

Constant growth DDM $348

Two-stage growth DDM $449

Constant growth FCFE $1,200

Two-stage growth FCFE $1,368

While there is a wide range of computed intrinsic values, three of four of them indicated that
this industry is undervalued given its recent market price of $430.

13.7 INDUSTRY ANALYSIS USING THE RELATIVE VALUATION

APPROACH
This section contains a discussion and demonstration of the relative valuation ratio techniques:
(1) price/earnings ratios (P/E), (2) the price to book value ratios (P/BV), (3) price to cash flow
ratios (P/CF), and (4) price to sales ratios (P/S). We begin with the detailed demonstration
of the P/E ratio approach, which provides a specific intrinsic value that equals an estimate of
future earnings per share and an industry multiple.

The analysis of the other relative valuation ratios is also more meaningful because we can
compare the industry valuation ratios to the market valuation ratios while considering what
factors affect the specific valuation ratios.

13.7.1 The Earnings Multiple Technique
Again, the earnings multiple technique involves (1) a detailed estimation of future earnings per
share, and (2) an estimate of an appropriate earnings multiplier (P/E ratio) based on a consid-
eration of P/E determinants derived from the DDM.

Estimating Earnings per Share To estimate earnings per share, you must start by estimat-
ing sales per share. We initially describe three techniques that provide help and insights for the
sales estimate. Next, we derive an estimate of earnings per share, which implies a net profit
margin for the industry. As in Chapter 12, we begin the EPS estimate by estimating the oper-
ating profit margin and operating profits. Then we subtract estimates of interest expense and
then apply a tax rate to arrive at an estimate of earnings per share.

Exhibit 13.12 Computation of Retai l Industry Equity Value Using the FCFE

Model and Two-Stage Growth

Year FCFE
Discount

Factor @ 0.080 Present Value

2012 25.93 0.9259 24.01

2013 28.00 0.8573 24.00

2014 30.24 0.7938 24.00

2015 32.36 0.7350 23.78

2016 34.62 0.6806 23.56

Continuing Value 1,835.00 0.6806 01,248.90

Total Present Value $1,368.25

Continuing Value: 
34:62(1:06)

0:08− 0:06
=
36:70

0:02
=1,835
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Forecasting Sales per Share Recall that the macroanalysis of the industry included the follow-
ing: (1) how the industry is impacted by the business cycle, (2) what structural changes have
occurred within the industry, and (3) where the industry is in its life cycle, Based on this, the an-
alyst would have a strong start regarding an industry sales estimate. We consider two general es-
timation techniques (time series and input-output analysis) and a primary technique that should
be used for almost all industries (i.e., a specific analysis of the industry-economy relationship).

Time-Series Analysis A simple time-series plot of the sales for an industry can be very infor-
mative regarding the pattern and the rate of growth for industry sales. Analyzing this series
with an overlay of business cycle periods (expansions and recessions) and notations regarding
major events will provide further insights. Finally, for many industries, you can extrapolate the
time series to derive an estimate of sales. For industries that have experienced consistent
growth, this can be an important estimate, especially if it is a new industry that has not yet
developed a history with the economy. If the sales growth has been at a constant rate, you
should use a semi-log scale where the constant growth shows as a straight line.

Input-Output Analysis Input-output analysis provides useful insights regarding the outlook
for an industry by identifying an industry’s suppliers and customers. This will indicate (1)
the future demand from customers, and (2) the ability of suppliers to provide the goods and
services required by the industry. The goal is to determine the long-run sales outlook for the
industry’s suppliers and its major customers. In the case of global industries, you must include
worldwide suppliers and customers.

Industry-Economy Relationships The most rigorous and useful analysis involves comparing
sales for an industry with one or several economic series that are related to the goods and ser-
vices produced by the industry. The specific question is: What economic variables influence the
demand for this industry? You should think about numerous factors that impact industry sales,
how these economic variables will impact demand, and how they might interact. The following
example demonstrates this industry-economy technique for the retailing industry (RET).

Demonstrating a Sales Forecast The RET industry includes retailers of basic necessities, in-
cluding pharmaceuticals, medical supplies, and nonmedical products, such as food and cloth-
ing. Therefore, we want a series that (1) reflects broad consumption expenditures, and (2)
gives weight to food and clothing. The economic series we consider are personal consumption
expenditures (PCE) and PCE food, clothing, and shoes. Exhibit 13.13 contains the aggregate
and per-capita values for these two series.

These time-series data indicate that personal consumption expenditures (PCE) have experi-
enced reasonably steady growth of about 7.7 percent a year during this period, while PCE
food, clothing, and shoes has grown at a slower rate of about 4.6 percent. As a result, food,
clothing, and shoes as a percentage of all PCE has declined from 14.1 percent in 1993 to only
11.0 percent in 2009. Obviously, as an analyst, you would be encouraged because even though
sales of food, clothing, and shoes have grown slower than overall PCE, retail sales have grown
faster than both of them at about 14.5 percent.

The scatterplot in Exhibit 13.14 indicates a strong linear relationship between retail sales
per share and sales of food, clothing, and shoes. Although not shown, there also is a good
relationship with PCE. Therefore, if you can accurately estimate changes in these economic
series, you should be able to estimate sales for RET.

As the industry being analyzed becomes more specialized, you need a more unique economic
series that reflects the demand for the industry’s unique product. The selection of several appro-
priate economic series demonstrates an analyst’s knowledge and innovation. Also, industry sales
are often dependent on several components of the economy, and in such a case you should con-
sider a multivariate model that would include two or more economic series. For example, if you
are analyzing the tire industry, you would need to consider new-car production, new-truck pro-
duction, and a series that would reflect the replacement tire demand for both cars and trucks.
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You also should consider per-capita personal consumption expenditures. Although aggregate
PCE increases each year, there also is an increase in the aggregate population, so the increase in
PCE per capita (the average PCE for each adult and child) will be less than for the aggregate series.
For example, during 2007, aggregate PCE increased about 5.2 percent, but per-capita PCE

Exhibit 13.13 S&P Retai l Sales and Various Economic Series: 1993–2009

Per Capita

Year
Retail Sales
($/Share)

Personal
Consumption

Expenditures ($ Bn)

PCE Food,
Clothing, and
Shoes ($ Bn) PCE ($)

PCE Food,
Clothing, and
Shoes ($)

Food, Clothing,
and Shoes
as % of PCE

1993 173.89 4483.6 632.6 21904 2430.44 14.11

1994 197.21 4750.8 659.5 22466 2503.27 13.88

1995 208.15 4987.3 674.9 22803 2531.62 13.53

1996 232.82 5273.6 701.4 23325 2600.53 13.30

1997 251.33 5570.6 722.3 23899 2646.19 12.97

1998 276.12 5918.5 744.3 24861 2695.24 12.58

1999 302.62 6342.8 784.7 25923 2809.24 12.37

2000 329.76 6830.4 818.3 26939 2897.48 11.98

2001 352.27 7148.8 837.6 27385 2935.50 11.72

2002 355.62 7439.2 848.4 27841 2944.47 11.40

2003 383.89 7804.0 880.1 28357 3026.01 11.28

2004 444.61 8285.1 928.2 29072 3162.50 11.20

2005 476.54 8819.0 980.5 29771 3309.94 11.12

2006 580.68 9322.7 1028.1 30341 3437.86 11.03

2007 605.18 9806.3 1076.3 30757 3563.61 10.98

2008 598.70 10104.5 1109.3 30394 3639.07 10.98

2009 578.46 10001.3 1100.1 29770 3577.76 11.00

Compound Annual

Growth Rate 14.54% 7.69% 4.62% 2.24% 2.95% −1.38%

Source: Bureau of Economic Analysis.

Exhibit 13.14 Scatterplot of Retai l Sales per Share and PCE—Food, Clothing, and Shoes:

1993–2009
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increased only 1.0 percent. Finally, an analysis of the relationship between percent change in an
economic variable and percent changes in industry sales will indicate how the two series move
together and would be sensitive to any changes in the relationship. Using annual percentage
changes provides the following regression model:

13.4 %Δ Industry Sales = αi + βi(%Δ in Economic Series)

The size of the βi coefficient should indicate how closely the two series move together. Assum-
ing the intercept (αi) is close to zero, a slope (βi) value of 1.00 would indicate relatively equal
percent changes (e.g., a 10 percent increase in PCE typically is associated with a 10 percent
increase in industry sales). A βi larger than unity would imply that industry sales are more
volatile than the economy is. This analysis and the levels relationship reflected in Exhibit
13.14 would help you find an economic series that closely reflects the demand for the indus-
try’s products; it also would indicate the form of the relationship.

As indicated, there was a good relationship between retail sales and PCE—Food, Clothing,
and Shoes. The specific regression relationship was:

13.5 % Δ Retail Sales =− 0:05+ 2:52ð%ΔPCE—Food, Clothing, and ShoesÞ
r2 = 0:37

Given the regression results, the specific sales forecast begins with an estimate of aggregate
PCE growth for the years in question (i.e., 2010 and 2011). Because of the importance of
PCE as a component of the economy, several estimates of PCE are available. The next step is
to estimate the proportion of PCE spent on food, clothing, and shoes that has declined from
14.11 percent to 11 percent. You apply an estimate of this proportion to the PCE estimate and
derive an estimate of the percent change in PCE—Food, Clothing, and Shoes that is used in
the retail store sales regression model.

To demonstrate this process, we examined several economic sources that indicated that
nominal PCE increased by 5.1 percent in 2010 (to $10,511 billion) and the projection was for
an increase in 2011 of 6.3 percent to $11,173 billion. Regarding the percent of PCE spent on
food, clothing, and shoes, we expect this proportion to increase slightly with the slow recovery
of the economy—we estimate 11.02 percent in 2010 and 11.04 percent in 2011. This implies
values for PCE—Food, Clothing, and Shoes of $1,158 billion in 2010 and $1,233 billion in
2011, which implies growth in this series of 5.3 percent in 2010 and 6.5 percent in 2011. Using
these percentages in the Equation 13.5 regression provides an estimate of retail stores sales
growth of 8.4 percent for 2010 ($627) and 11.38 percent for 2011 ($698). These sales growth
rates are conservative relative to the long-run results in this industry (which was over 14 per-
cent a year), but reflect the sluggish economic recovery in 2010 and 2011.

Forecasting Earnings per Share After the sales forecast, it is necessary to estimate the in-
dustry’s profitability based on an analysis of the industry income statement. An analyst should
also benefit from the prior macroanalysis that considered where the industry is in its life cycle,
which impacts its profitability. How does this industry relate to the business cycle, and what
does this imply regarding profit margins at this point in the cycle? Most important, what did
you conclude regarding the competitive environment in the industry, and what does this mean
for the profitability of sales?

Industry Profit Margin Forecast Similar to the aggregate market, the net profit margin is
the most volatile and the hardest margin to estimate directly. Alternatively, it is suggested that
you begin with the operating profit margin (EBIT/Sales) and then estimate interest expense
and the tax rate.

The Industry’s Operating Profit Margin Recall that in the market analysis, we analyzed the fac-
tors that should influence the economy’s operating profit margin, including capacity utilization,
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unit labor cost, inflation, and net exports. The most important variables were capacity utilization
and unit labor cost. We cannot do such an analysis for most industries because these variables
(capacity utilization and unit labor cost) typically are not available for individual industries. As
an alternative, we can assume that movements in these industry profit margin variables are re-
lated to movements in similar economic variables. For example, if we assume an increase in ca-
pacity utilization for the aggregate economies, there is probably a comparable increase in
utilization for the auto industry or the chemical industry. The same could be true for unit labor
cost. If there is a stable relationship between these variables for the industry and the economy,
we would expect a relationship to exist between the profit margins for the industry and the
economy. Although it is not necessary that the relationship be completely linear, it is important
for the relationship (whatever it is) to be generally stable.

The operating profit margin (OPM) for the S&P Industrials Index and the RET industry is
presented in Exhibit 13.15. The time-series plot in Exhibit 13.16 indicates that the S&P Indus-
trials Index OPM experienced a steady increase from 1993 through 2000, followed by a decline
during the recession year 2001. The margins slowly recovered from 2002 through 2007, but
had small declines during the recession in 2008–2009. The RET industry OPM likewise experi-
enced a fairly steady increase that peaked in 1999, followed by small declines in 2000 and
2001, a recovery in 2002 to a peak in 2005, gradual declines through 2008, and a small recov-
ery in 2009. The regression analysis of the relationship between the OPM for the market and
industry was not useful, so it is not discussed. Apparently, the best estimate for the RET indus-
try is the OPM time-series plot using what we know about the changing competitive environ-
ment and profit trends in the retail business. The point is, any quantitative analysis should be
a supplement to the macroanalysis of the competitive environment for the industry.

Regression analysis and the time-series analysis are both useful tools, but neither technique
should be applied mechanically. You should be aware of any unique factors affecting the indus-
try, such as price wars, contract negotiations, building plans, or foreign competition. These
unique events can significantly impact an estimate of the gross profit margin or a range of
industry profit margins (optimistic, pessimistic, most likely).

Beyond this estimation of the near-term OPM, it is important to consider the long-term
profitability of the industry based on its competitive structure.

Industry Interest Expense An industry’s interest expense will be a function of its financial
leverage and interest rates. As shown in Exhibit 13.17, interest expense for the RET industry
has always been relatively low and stable compared to the S&P Industrials Index. Because there
is not a relationship between the two interest expense series, an analyst would need to derive his/
her own estimate based on two separate estimates: (1) changes in the amount of debt outstand-
ing for this industry, and (2) the trend in interest rates (will they increase or decline?).

Estimating Interest Expense The historical data needed to estimate interest expense are in
Exhibit 13.17, and we can use the following steps:

1. Estimate the annual total asset turnover (TAT) for the RET industry.
2. Use your 2011 sales and TAT forecasts to estimate total assets.
3. Estimate the long-term (interest-bearing) debt as a percentage of total assets for the RET

industry.
4. Based on your estimate of total assets and the percent of long-term debt to total assets,

estimate the dollar value of long-term debt.
5. Estimate the annual interest cost as a percentage of long-term debt based upon prior esti-

mates of market yields.
6. Estimate interest expense based on the following:

(Estimated Interest Cost of Debt) × (Estimated Long-Term Debt)
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Exhibit 13.15 Profit Margins and Component Expenses for the S&P Industr ials and Retai l Industr ies

EBITDA ($/Share) EBITDA Margin % Depreciation Expense Interest Expense Effective Tax Rate % Net Profit Margin %

Year Industrials Retail Industrials Retail Industrials Retail Industrials Retail Industrials Retail Industrials Retail

1993 87.85 10.87 14.12 6.25 34.10 2.76 12.96 2.43 36.79 33.54 4.99 3.19

1994 104.28 13.11 15.95 6.65 35.79 3.05 14.24 1.90 35.76 34.10 5.60 3.00

1995 115.65 14.11 16.38 6.78 39.54 3.77 15.07 2.81 35.85 31.62 6.14 2.52

1996 118.46 16.85 16.29 7.24 39.55 4.27 13.87 3.01 35.90 32.27 5.73 2.76

1997 123.31 18.65 16.43 7.42 40.62 4.80 13.16 2.60 36.26 33.72 5.92 2.90

1998 123.74 21.56 16.49 7.81 44.83 5.24 14.18 2.99 34.69 33.33 4.92 3.49

1999 139.16 25.45 17.14 8.41 47.54 6.01 14.86 2.76 36.12 34.83 5.70 3.52

2000 150.40 25.46 17.61 7.72 50.13 6.52 16.59 3.09 37.00 32.47 6.27 2.88

2001 125.46 26.77 15.47 7.60 50.24 7.25 15.70 3.18 35.65 32.02 4.61 2.79

2002 122.59 29.53 15.68 8.30 41.68 7.00 14.21 2.72 34.30 34.31 7.23 3.71

2003 135.30 40.07 15.97 10.44 42.98 9.11 15.40 3.33 32.97 36.30 5.84 4.99

2004 155.57 44.93 16.47 10.11 44.35 10.57 15.42 2.72 31.68 34.05 6.91 4.60

2005 172.26 51.91 16.51 10.89 45.83 11.38 17.64 2.66 32.24 33.53 6.94 5.24

2006 190.28 61.30 16.94 10.56 48.89 13.05 19.97 3.26 31.74 34.24 7.04 4.82

2007 205.91 61.38 16.99 10.14 55.39 14.46 20.56 4.39 38.27 34.08 6.28 4.45

2008 216.25 55.35 16.31 9.25 63.03 15.99 21.19 4.60 41.14 29.09 4.39 2.34

2009 187.39 56.98 16.11 9.85 59.39 16.30 20.10 4.75 29.85 30.60 6.21 3.57

Source: Standard and Poor’s Analysts’ Handbook.

440
P
art

4:
A
nalysis

and
M
anagem

ent
of

C
om

m
on

Stocks



For example, our sales estimate of $698 and a TAT that has averaged about 1.63 over the recent
years imply total assets of $428 next year. Long-term interest-bearing debt has averaged about 20
percent of total assets for the RET industry recently, so we will use that percent for 2011, which
implies debt of $85.60 (0.20 × $428). In turn, interest expense as a percentage of long-term debt

Exhibit 13.16 Time-Series Plot of the Operating Prof it Margin for the S&P Industria ls and

Retai l Industr ies: 1993–2009
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Exhibit 13.17 Components for Deriving Specif ic Est imates for Interest Expense for the

Retai l Industry: 1993–2009

Year Sales Total Assets
Total Asset
Turnover LT Debt

LT Debt as % of
Total Assets

Interest
Expense

Interest Exp.
as % of LT Debt

1993 173.89 131.73 1.32 23.59 17.91 2.43 10.30

1994 197.21 136.95 1.44 25.01 18.26 1.90 7.60

1995 208.15 131.74 1.58 32.63 24.77 2.81 8.61

1996 232.82 127.22 1.83 32.62 25.64 3.01 9.23

1997 251.33 135.85 1.85 34.54 25.42 2.60 7.53

1998 276.12 140.88 1.96 34.65 24.60 2.99 8.63

1999 302.62 149.81 2.02 36.15 24.13 2.76 7.63

2000 329.76 163.25 2.02 36.99 22.66 3.09 8.35

2001 352.27 176.14 2.00 43.54 24.72 3.18 7.30

2002 355.62 189.16 1.88 44.96 23.77 2.72 6.05

2003 383.89 229.87 1.67 47.76 20.78 3.33 6.97

2004 444.61 267.84 1.66 41.13 15.36 2.72 6.61

2005 476.54 280.32 1.70 44.08 15.73 2.66 6.03

2006 580.68 317.31 1.83 59.17 18.65 3.26 5.51

2007 605.18 360.23 1.68 78.44 21.78 4.39 5.60

2008 598.70 369.57 1.62 79.06 21.39 4.60 5.82

2009 578.46 363.81 1.59 71.63 19.69 4.75 6.63

Means 1.74x 21.48% 7.32%

Source: Standard and Poor’s Analysts’ Handbook.
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(the industry’s approximate debt cost) during the recent period has been between 4 and 5 percent.
Based on the declines inmarket interest rates during 2010 and early 2011, wewould estimate a debt
rate of 4.50 percent. This interest rate estimate combined with our long-term debt estimate of
$85.60 implies interest expense of $3.85 (0.045 × $85.60).

Industry Tax Rate As you might expect, tax rates differ between industries. An extreme exam-
ple would be the oil industry, in which heavy depletion allowances cause lower taxes. Gener-
ally, you can assume that tax law changes are consistent across industries. To see if this is
valid, you need to examine the relationship of tax rates over time for your industry and the
aggregate market to determine if you can use regression analysis in your estimation process.
Alternatively, a time-series plot could provide a useful estimate.

Exhibit 13.19 indicates that the RET industry tax rate has been between 31 and 35 percent
and has been at or below the lower boundary in recent years. Therefore, we would use 32 per-
cent, although you still need to consider pending national legislation and unique industry tax
factors. Using this estimated tax rate, you multiply the EBT per share value by (1 − 0.32) to get
your estimate of earnings per share (EPS).

In addition to estimating EPS, you also should examine the industry’s net profit margin as a
check on your EPS estimate. A time-series plot of the net profit margin series for the industry
and the S&P Industrials Index is contained in Exhibit 13.20. Notably, both series experienced
an overall increase of about 2 percent, but the RET industry has been less volatile.

An Industry Earnings Estimate Example To help you understand the procedure, the follow-
ing is an estimate of earnings per share for the RET industry. A practicing analyst would use
this example as an initial estimate that would be modified based on his or her industry knowl-
edge, current events, and expectations of unique factors.

Given that the best relationship was between RET industry sales and PCE—Food, Clothing,
and Shoes, we estimated PCE and PCE—Food, Clothing, and Shoes as a percent of PCE and
derived a RET sales estimate of $698 per share.

Exhibit 13.18 Time-Series Plot of Interest Expense for the Industr ials and

Retai l Industry: 1993–2009
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As noted earlier, the OPM for the RET industry recovered from the recession in 2002 and
experienced strong performance during 2003 through 2007. Following a decline during the
2008 recession, the margin recovered to almost 6 percent in 2009. We estimate a further re-
covery to 6.50 percent in 2010 and 7.00 percent in 2011, which implies operating profits in
2011of $48.86 (0.07 × $698).

Exhibit 13.19 Time-Series Plot of Effective Tax Rates for the Industr ials

and Retai l Industry: 1993–2009
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Source: Standard and Poor’s Analysts’ Handbook.

Exhibit 13.20 Time-Series Plot of the Net Prof it Margin for the Industr ials

and Retai l Industry: 1993–2009
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Given the declining yields during 2010 and the flat interest rates envisioned during 2011,
our estimate of interest expense was $3.85 in 2011. Thus, EBT would be $45.01 (48.86 − 3.85).

As noted earlier, the tax rate for the RET industry has consistently been in the 31–35 per-
cent range in recent years, and 32 percent seems appropriate for 2011. This implies net income
of $30.61 (45.01 × 0.68) and a net profit margin for the RET industry of 4.39 percent (30.61/
698), which is similar to the 2007 margin.

Given an estimate of the industry’s net income per share (for simplicity, we will round the
EPS estimate to $31 per share), the next step is to estimate the earnings multiplier for this
industry.

Estimating an Industry Earnings Multiplier In this section, we discuss how to estimate
an industry earnings multiplier using two alternative techniques: macroanalysis and microanal-
ysis. In macroanalysis, you examine the relationship between the multiplier for the industry
and the market. In microanalysis, you estimate the multiplier by examining the specific vari-
ables that influence it: (1) the dividend-payout ratio, (2) the required rate of return for the in-
dustry (k), and (3) the expected growth rate of earnings and dividends for the industry (g).

Macroanalysis of an Industry Multiplier: Why a Relationship? This subsection considers the
relationship between the earnings multiplier (P/E ratio) for an industry to the P/E for the ag-
gregate market. We expect a relationship based on the variables that influence the multiplier—
the required rate of return, the expected growth rate of earnings and dividends, and the divi-
dend-payout ratio. Specifically, as discussed, the required rate of return (k) is a function of the
nominal risk-free rate (which is the same for all investments) plus a risk premium, which is
the major reason for differences in k. Also, while the risk premium may differ between the
market and an industry, any changes in the risk premium for the market and the industry are
probably related.

Clearly, the rate of growth (g) for an industry may differ from that of the market and is a
major reason for the difference in the level of the P/E ratio. Still, changes in the growth expec-
tations for many industries are related to changes in g for the market and other industries be-
cause all of these growth rates are driven by macroeconomic growth factors that affect the
overall market and most industries. Therefore, changes in the P/E ratio for the aggregate mar-
ket and for alternative industries are caused by changes in the k − g spread. Because, these two
variables have several components that move together, we expect an overall (macro) relation-
ship between changes in an industry’s P/E and the market P/E ratio.

An examination of the relationship between the P/E ratios for 71 S&P industries and the
S&P Industrials Index by Reilly and Zeller (1974) indicated a significant positive relationship
between percentage changes in P/E ratios for most industries examined. Notably, because the
significance of the relationship differed between alternative industries and the market, it is nec-
essary to evaluate the quality of the relationship between the P/E ratios for a specific industry
and the market before using this technique.

The results in Exhibits 13.6 and 13.21 for the RET industry indicate a relatively close rela-
tionship between the P/Es for the market and the RET industry. In fact, the P/E ratios have
been very similar during six of the last seven years. Still, a crucial question is: Why has the
RET industry multiplier been so similar to the market and should this similarity continue?
The following microanalysis should help us answer this question.

Microanalysis of an Industry Multiplier In Chapter 12, we estimated a future market earnings
multiplier by estimating a range of values for the three variables (i.e., dividend payout, k, and g)
that determine the multiplier and derived a range of P/E ratios that were used with our EPS
estimate to compute a range of intrinsic values for the market index.

For the industry multiplier, we want to take advantage of the prior work on the stock mar-
ket multiplier. Because the variables that affect the multipliers are the same, we can compare
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our outlook for the three variables that determine the industry and market earnings multiplier.
Hence, we can determine whether the industry earnings multiplier should be above, below, or
equal to the market multiplier and can estimate a specific industry P/E ratio.

Industry Multiplier versus the Market Multiplier Recall from Exhibit 13.21 that the P/E ratios
for the RET industry and the market generally moved together during the recent seven years,
except for 2007. An analysis of the earnings multiplier factors should help us determine if this
is an appropriate relationship.

Comparing Dividend-Payout Ratios The data in Exhibit 13.6 indicate that the retention rate
for retail stores has consistently been higher than for the market (over 78 percent vs. about 63
percent). This indicates a higher dividend payout for the S&P Industrials Index, which alone
implies a higher multiplier for the S&P Industrials Index.

Comparing the Required Rates of Return Earlier, we estimated the industry’s required rate of
return (k) assuming a beta of 1.10 for the RET industry. Notably, this was not consistent with
the fundamental risk characteristics of the industry that indicated slightly below average risk.
In turn, this SML beta implied a k of 7.60 percent that we rounded to 8.00 percent, which
compares to the stock market k derived in Chapter 12 of 8.00 percent. This specific variable
indicates that the industry and market P/E should be approximately the same.

Comparing the Expected Growth Rate (g) Previously, we estimated an industry growth rate
in connection with the present value of cash flow models. Using the relationship:

g =Retention Rate ðbÞ×Return on Equity ðROEÞ
= ðbÞ× ðROEÞ

we estimated a g of over 11 percent based on historical and recent results.
This 11 percent growth rate estimate compares to the growth rates for the S&P Industrials

Index of between 10 and 11 percent (using the long-run retention rate or the recent five-year

Exhibit 13.21 Time-Series Plot of the Annual Average Future Earnings

Multipl ier for the Industr ials and Retai l Industry: 1993–2009
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retention rate). Notably, the growth rates implied for both the industry (11 percent) and the
market (10–11 percent) appear too high for any long-term period—that is, we typically use
continuing growth rates of 5 to 6 percent. Therefore, while we would not use the higher
growth rates for long-run estimates, the comparison appears valid for our purposes here. Spe-
cifically, the industry has a slightly higher g than the market, which implies that based on this
specific variable alone that the industry multiple would be a little higher than the market
multiple.

In summary, a comparison of the dividend-payout ratios indicates that the market P/E ratio
should be higher. The required returns are approximately equal and the growth rate compari-
son barely favors the industry multiple. Therefore, overall the analysis suggests that the indus-
try multiple should be similar to the market, which is consistent with the recent relationship.
The discussion in Chapter 12 concluded that the forward market multiple should be about
20 times, which implies an industry multiplier in the 18 to 22 range.

Estimate of Industry Value Based upon an earlier estimate of industry earnings per share
($31.00) and an estimate for an industry earnings multiple in the 18 to 22 range imply a range
of intrinsic values as follows:

Optimistic Multiple: 22× 31:00= $682
Expected Multiple: 20× 31:00= $620
Pessimistic Multiple: 18× 31:00= $558

Given a current market price for the industry index of about $430, all of these results indicate
the industry is underpriced. Put another way, while we envisioned P/Es of between 18 and 22,
the RET industry is currently priced at about 14 times.

13.8 OTHER RELATIVE VALUATION RATIOS
Now we need to consider the other three relative valuation ratios (P/BV, P/CF, and P/S) and
compare their performance over time relative to similar ratios for the aggregate stock market
(the S&P Industrials Index).

Again, the calculations employ the average annual price and future book value, cash flow,
and sales. The input data derived for the industry and the S&P Industrials Index (from Chap-
ter 12) with 10-year growth rates for each of these variables are contained in Exhibit 13.22.
Notably, the subsequent comparison indicates that the compound growth rate for every RET
industry variable is higher than the growth rate for the same aggregate market variable.

Exhibit 13.23 contains the four relative valuation ratios for the RET industry and for the
S&P Industrials Index, along with the ratio of the annual industry valuation ratio divided by
the market valuation ratio. For each valuation ratio, you should examine the long-run indus-
try-market relationship, including any changes in this relationship. Subsequently, the goal is to
explain the overall relationship and consider any changes that have occurred and whether
these changes in the relationship can be explained based upon the factors that should deter-
mine the relative valuation ratio. The comparative P/E ratios will not be discussed again be-
cause we previously concluded they should be approximately equal.

13.8.1 The Price/Book Value Ratio
Exhibit 13.24 shows the overall increase in the price/book value ratio experienced by both the
market and the industry to a peak of about five times in 1999 followed by a brief trough in
2003, after which they are virtually equal. Notably, the relationship between the industry and
the market has typically shown the market P/BV ratio larger than or equal to the RET industry
ratio. The ratios were equal in 2008 at the lowest values since 1993.
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Exhibit 13.22 Inputs for Relat ive Valuation Ratios for Retai l and Industr ia ls : 1993–2009

Retail Industrials

Year
Mean Price
per Share EPS

Cash Flow
per Share

Book Value
per Share

Sales per
Share

Dividends
per Share

Mean Price
per Share EPS

Cash Flow
per Share

Book Value
per Share

Sales per
Share

Dividends
per Share

1993 115.94 5.55 8.21 37.18 173.89 1.57 520.21 31.02 58.00 192.24 622.12 12.51

1994 109.67 5.92 9.26 40.53 197.21 1.71 536.52 36.64 72.39 211.39 653.75 13.01

1995 108.85 5.26 8.84 43.25 208.15 1.69 638.97 43.36 79.27 227.50 706.13 13.96

1996 117.46 6.43 10.94 46.75 232.82 1.45 795.01 41.69 82.89 239.00 727.40 15.58

1997 152.50 7.29 12.36 51.66 251.33 1.59 1006.12 44.43 83.73 248.09 750.71 16.72

1998 230.78 9.66 14.76 53.34 276.12 1.62 1285.73 36.96 87.38 265.08 750.48 17.28

1999 335.22 10.65 16.93 60.72 302.62 1.74 1651.82 46.28 97.73 302.45 812.00 17.40

2000 320.07 9.50 15.97 65.48 329.76 1.67 1692.85 53.56 105.09 338.02 853.86 16.59

2001 301.48 9.83 16.29 70.54 352.27 1.70 1363.30 37.41 68.58 401.55 811.04 15.85

2002 309.90 13.20 20.21 77.76 355.62 1.83 1133.05 56.51 61.59 311.45 781.65 16.18

2003 317.61 19.16 28.40 116.53 383.89 2.85 1097.27 49.52 90.88 364.20 847.38 17.23

2004 413.38 20.47 31.16 124.72 444.61 2.94 1294.47 65.22 104.76 405.98 944.36 18.75

2005 443.58 20.07 36.07 139.37 476.54 3.28 1375.37 72.41 121.36 450.00 1043.61 21.58

2006 464.24 27.96 41.21 159.16 580.68 4.63 1492.05 79.11 134.17 492.48 1123.34 24.28

2007 471.12 26.94 41.65 155.39 605.18 5.54 1690.54 65.38 132.71 519.53 1211.90 27.23

2008 318.91 14.03 30.49 143.72 598.70 5.71 1358.43 23.43 122.47 467.73 1326.01 30.21

2009 323.76 20.65 37.37 149.85 578.46 5.67 1188.96 65.79 132.90 540.59 1163.50 28.57

10-year Growth Rates 0.12% 11.74% 13.40% 12.88% 7.54% 23.95% −2.98% 2.28% 2.65% 5.99% 3.63% 7.22%
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Exhibit 13.23 Relat ive Valuation Ratios for the Retai l and Industr ial industries: 1993–2008

Price/Earnings (t + 1) Price/Book Value (t + 1) Price/Cash Flow (t + 1) Price/ Sales (t + 1)

Year Retail Industrials Ratio Ret/Ind Retail Industrials Ratio Ret/Ind Retail Industrials Ratio Ret/Ind Retail Industrials Ratio Ret/Ind

1993 18.70 14.20 1.32 2.86 2.40 1.19 12.52 7.19 1.74 0.59 0.80 0.74

1994 21.67 12.37 1.75 2.54 2.31 1.10 12.41 6.77 1.83 0.53 0.76 0.70

1995 16.32 15.33 1.06 2.33 2.63 0.89 9.95 7.71 1.29 0.47 0.88 0.53

1996 15.54 17.89 0.87 2.27 3.14 0.72 10.33 9.49 1.09 0.47 1.06 0.44

1997 16.02 27.22 0.59 2.86 3.71 0.77 13.63 11.51 1.18 0.55 1.34 0.41

1998 21.13 27.78 0.76 3.80 4.15 0.92 20.99 13.16 1.59 0.76 1.58 0.48

1999 35.51 30.84 1.15 5.12 4.80 1.07 19.65 15.72 1.25 1.02 1.93 0.53

2000 35.41 45.25 0.78 4.54 4.93 0.92 14.92 24.68 0.60 0.91 2.09 0.44

2001 22.82 24.12 0.95 3.88 4.34 0.89 10.91 22.14 0.49 0.85 1.74 0.49

2002 16.07 22.88 0.70 2.66 3.08 0.86 10.19 12.47 0.82 0.81 1.34 0.60

2003 15.43 16.82 0.92 2.55 2.63 0.97 11.46 10.47 1.09 0.71 1.16 0.61

2004 16.75 17.88 0.94 2.97 2.88 1.03 10.76 10.67 1.01 0.87 1.24 0.70

2005 15.76 17.39 0.91 2.79 2.75 1.01 12.12 10.25 1.18 0.76 1.22 0.62

2006 20.48 19.61 1.04 3.55 3.07 1.16 13.25 7.75 1.71 0.91 1.32 0.69

2007 32.62 29.05 1.12 3.18 3.78 0.84 15.01 8.17 1.84 0.76 1.33 0.57

2008 15.35 18.81 0.82 2.12 2.13 0.99 8.48 6.14 1.38 0.55 0.99 0.55

Source: Standard and Poor’s Analysts’ Handbook.
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The relationship of generally equal ratios is reasonable because the P/BV ratio should reflect the
ability of themarket or an industry to earn aROE that exceeds its cost of equity. During the last five
years, the ROE for the industry has been larger than for the market, but the cost of equity for the
industry is also higher (β = 1.10). This consistency between ROE and risk implies that the P/BV
ratio for the industry should be similar to the market.

13.8.2 The Price/Cash Flow Ratio
As shown in Exhibit 13.23 and Exhibit 13.25, the P/CF ratios peaked in the late 1990s,
then declined to about 11 times; both series ended with their lowest values since 1993, with
the industry multiple a little larger. The P/CF ratio is similar to the P/E ratio because it is
driven by the growth rate and the stability of the cash flow series. As shown in Exhibit
13.22, the growth rate of the industry CF has consistently been higher than the market CF
(i.e., over 14 percent versus about 5 percent). Also, the growth of the industry CF series
was more consistent than the market’s growth. Therefore, the P/CF ratio relationship is in
the right direction (the industry ratio is larger), and the difference in the P/CF ratio of about
38 percent seems justified by the substantial difference in the growth rate of CF and its
consistency.

13.8.3 The Price/Sales Ratio
As shown in Exhibits 13.23 and 13.26, the P/S ratio for the aggregate market has always been
substantially higher in terms of the mean values (0.72 vs. 1.30), during the final year (0.55 vs.
0.99), or the mean industry/market ratio (0.57). The P/S ratio should be impacted by three fac-
tors: (1) sales growth rate, (2) the uncertainty (risk) of sales growth, and (3) the profitability of
sales (i.e., the net profit margin). The results indicate the following: (1) The industry experienced
a higher rate of growth for sales during the recent 10-year period; (2) both the industry and the
market experienced relatively low volatility in sales growth; and (3) the profit margin (PM)

Exhibit 13.24 Time-Series Plot of Price/Book Value Ratios (t + 1) for

Industr ia ls and Retai l : 1993–2008
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has always been higher for the market, but the difference in profit margins has declined in recent
years. Therefore, the direction of difference is appropriate (the market should be higher because
of the difference in the important PM), but one might question whether the size of the difference
is too much.

Exhibit 13.25 Time-Series Plot of Price/Cash Flow Ratios (t + 1) for

Industr ials and Retai l : 1993–2008
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Exhibit 13.26 Time-Series Plot of Price/Sales Ratios (t + 1) for Industr ials

and Retai l : 1993–2008
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13.8.4 Summary of Industry/Market Ratios
Exhibit 13.27 contains the four industry-market ratios for each of the valuation ratios. These
results indicate that investors’ assessment of this industry relative to the market has declined
slightly over time because all the industry-market relative ratios have declined. Only the
price/CF ratio for the industry is above the market. Given that the industry has higher growth
rates for all of these variables and generally lower risk characteristics, this indicates that possi-
bly the industry is undervalued relative to the aggregate stock market.

13.9 GLOBAL INDUSTRY ANALYSIS
Because so many firms are active in foreign markets and because the proportion of foreign
sales is growing for many firms, it is necessary to consider the effects of foreign firms on in-
dustry returns. To see why this is so, consider the auto industry. Besides Ford and General
Motors, the auto industry for a global investor includes numerous firms from Japan, Germany,
Italy, and Korea, among others. Thus, we must extend our analysis to include global factors.

While space does not permit an example, the following major factors need to be analyzed in
this context:

• The macroenvironment in the major producing and consuming countries for an industry.
This will impact demand from these countries.

• An overall analysis of the significant global companies in the industry, the products they
produce, and how successful they are in terms of the DuPont three-component analysis.

• Regarding company analysis, what are the accounting differences by country and how do
these differences impact the relative valuation ratios? Because of accounting differences, it
is typically not possible to directly compare many ratios across countries but only to

Exhibit 13.27 Time-Series Plot of the Retai l/ Industrials Ratio for Retai l

and Industr ials : 1993–2008
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examine them over time within a country. This problem should be reduced as the use of
international accounting standards grows, as discussed in Chapter 10.

• What is the effect of currency exchange rate trends for the major countries? Significant
currency changes can affect the demand for U.S. products from specific countries and
also impact costs, assuming U.S. firms receive inputs from foreign firms.

Global industry analysis is growing in importance as documented by Cavaglia, Brightman, and
Aked (2000). Specifically, prior research showed that country factors dominated industry fac-
tors in terms of explaining equity returns, but the Cavaglia et al. (2000) study presented
evidence that industry factors have been growing in importance and currently dominate coun-
try factors. In summary, it is important to carry out industry analysis on a global scale.

SUMMARY
• Several studies examined industry performance

and risk. They found wide dispersion in the per-
formance of alternative industries during specified
time periods, implying that industry analysis can
help identify superior investments. They also
showed inconsistent industry performance over
time, implying that looking at only past perfor-
mance of an industry has little value in projecting
future performance. Also, the performance by
firms within industries typically is not very consis-
tent, so you must analyze the individual compa-
nies in an industry following the industry analysis.

• The analysis of industry risk indicated wide dis-
persion in the measures of risk for different indus-
tries but strong consistency in the risk measure
over time for individual industries. These results
imply that risk analysis and measurement are use-
ful and necessary. The good news is that past risk
measures are useful when estimating future risk.

• We discussed and demonstrated both approaches
to the valuation of the RET industry. The present
value of cash flow models indicated a fairly wide
range of values.

• The four relative valuation ratio techniques also
provided a range of results, including the two-
step earnings multiple technique where the multi-
ple results surrounded the current market price.
All of the relative valuation ratios declined over
time relative to the market.

• Industry analysis needs to be carried out on a
global scale and must evaluate the effects of world
supply, demand, and cost components for an in-
dustry but also different valuation levels due to ac-
counting conventions. Finally, you must consider
the impact of exchange rates on the total industry
and the firms within it.
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QUESTIONS
1. Briefly describe the results of studies that examined the performance of alternative indus-

tries during specific time periods, and discuss their implications for industry analysis.
2. Briefly describe the results of the studies that examined industry performance over time.

Do these results complicate or simplify industry analysis?
3. Assume all the firms in a particular industry have consistently experienced similar rates

of return. Discuss what this implies regarding the importance of industry and company
analysis for this industry.

4. Discuss the contention that differences in the performance of various firms within an in-
dustry limit the usefulness of industry analysis.

5. Several studies have examined the difference in risk for alternative industries during a
specified time period. Describe the results of these studies, and discuss their implications
for industry analysis.

6. What were the results when industry risk was examined during successive time periods?
Discuss the implication of these results for industry analysis.

7. Assume the industry you are analyzing is in the fourth stage of the industrial life cycle.
How would you react if your industry-economic analysis predicted that sales per share
for this industry would increase by 20 percent? Discuss your reasoning.

8. Discuss at what stage in the industrial life cycle you would like to discover an industry.
Justify your decision.

9. Give an example of an industry in Stage 2 of the industrial life cycle. Discuss your rea-
soning for putting the industry in Stage 2 and any evidence that caused you to select
this stage for the industry.

10. Discuss the impact of substitute products on the steel industry’s profitability.
11. Discuss the two variables that must be considered whether you are using the present

value of cash flow approach or the relative valuation ratio approach to valuation. Why
are these variables relevant for either valuation approach?

12. List the three variables that are relevant when attempting to determine whether the earn-
ings multiple (P/E ratio) for an industry should be higher, equal to, or lower than the
market multiple.

13. Discuss when you would use the two-stage growth FCFE model rather than the constant
growth model.

14. You are examining the P/CF ratio for an industry compared to the market and find that
the industry ratio has always been at a discount to the market—for example, the industry-
market ratio of ratios is about 0.80. Discuss the variable(s) you would examine to explain
this difference or to justify an increase in the industry-market ratio.

PROBLEMS
1. Select three industries from Standard and Poor’s Analysts’ Handbook, or some other

source of industry data with different demand factors. For each industry, indicate what
economic series you would use to predict the growth for the industry. Discuss why the
economic series selected is relevant for this industry.

2. Prepare a scatterplot for one of the industries in Problem 1 of industry sales per share and
observations from the economic series you suggested for this industry. Do this for the
most recent 10 years using information available in the Analysts’ Handbook or another
source. Based on the results of the scatterplot, discuss whether the economic series was
closely related to this industry’s sales.

3. Based on an analysis of the results in Problem 2, discuss the stage of your industry in its
life cycle.
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4. Evaluate your industry in terms of the five factors that determine an industry’s intensity of
competition. Based on this analysis, what are your expectations about the industry’s prof-
itability in the short run (1 or 2 years) and the long run (5 to 10 years)?

5. Using Standard and Poor’s Analysts’ Handbook or another source, plot the latest 10-year
history of the operating profit margin for the S&P Industrials Index or another aggregate
market series versus an industry of your choice. Is there a positive, negative, or zero
correlation?

6. Using the Analysts’ Handbook or another source of industry data, calculate the means for
the following variables of the S&P Industrials Index or another aggregate market series and
the industry of your choice during the last 10 years:
a. Price/earnings multiplier
b. Retention rate
c. Return on equity
d. Equity turnover
e. Net profit margin
Briefly comment on how your industry and the S&P Industrials Index differ for each of
the variables.

7. Prepare a table listing the variables that influence the earnings multiplier for your chosen
industry and the market index series for the most recent 10 years.
a. Do the average dividend-payout ratios for your industry and the market index differ?

How should the dividend payout influence the difference between the multipliers?
b. Based on the fundamental factors, would you expect the risk for this industry to differ

from that for the market? In what direction, and why? Calculate the industry beta
using monthly data for five years. Based on the fundamental factors and the computed
systematic risk, how does this industry’s risk compare to the market? What effect will
this difference in risk have on the industry multiplier relative to the market multiplier?

c. Analyze and discuss the different components of growth (retention rate, total asset
turnover, total assets/equity, and profit margin) for your chosen industry and a market
index during the most recent 10 years. Based on this analysis, how would you expect
the growth rate for your industry to compare with the growth rate for the market in-
dex? How would this difference in expected growth affect the multiplier?
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A P P E N D I X C H A P T E R 1 3

A. Preparing an Industry Analysis: What Is an Industry?6

Identifying a company’s industry can be difficult in today’s business world. Although airlines,
railroads, and utilities may be easy to categorize, what about manufacturing companies with
three different divisions, none of which is dominant? Perhaps the best way to test whether a
company fits into an industry grouping is to compare the operating results for the company
and an industry. For our purposes, an industry is a group of companies with similar demand,
supply, and operating characteristics.

The following is a set of guidelines for preparing an industry appraisal, including the topics
to consider and some specific items to include.

Characteristics to Study

1. Price history reveals valuable long-term
relationships:
a. Price/earnings ratios
b. Common stock yields
c. Price/book value ratios
d. Price/cash flow ratios
e. Price/sales ratios

2. Operating data show comparisons of:
a. Return on total investment (ROI)
b. Return on equity (ROE)
c. Sales growth
d. Trends in operating profit margin
e. Evaluation of stage in industrial life cycle
f. Book-value-per-share growth
g. Earnings-per-share growth
h. Profit margin trends (gross, operating, and net)
i. Evaluation of exchange rate risk from foreign sales

3. Comparative results of alternative industries show:
a. Effects of business cycles on each industry group
b. Secular trends affecting results
c. Industry growth compared to other industries
d. Regulatory changes
e. Importance of overseas operations

Factors in Industry Analysis

Markets for Products

1. Trends in the markets for the industry’s major products: historical and projected
2. Industry growth relative to GDP or other relevant economic series; possible changes from

past trends
3. Shares of market for major products among domestic and global producers; changes in

market shares in recent years; outlook for market share
4. Effect of imports on industry markets; share of market taken by imports; price and margin

changes caused by imports; outlook for imports
5. Effect of exports on their markets; trends in export prices and units exported; outlook for exports
6. Expectations for the exchange rates in major non-U.S. countries; historical volatility of ex-

change rates; outlook for the level and volatility of exchange rates

6Reprinted and adapted with permission of Stanley D. Ryals, CFA; Investment Council, La Crescenta, CA 91214.
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Financial Performance

1. Capitalization ratios; ability to raise new capital; earnings retention rate; financial leverage
2. Ratio of fixed assets to capital invested; depreciation policies; capital turnover
3. Return on total capital; return on equity capital; components of ROE
4. Return on foreign investments; need for foreign capital

Operations

1. Degrees of integration; cost advantages of integration; major supply contracts
2. Operating rates as a percentage of capacity; backlogs; new-order trends
3. Trends of industry consolidation
4. Trends in industry competition
5. New-product development; research and development expenditures in dollars and as a

percentage of sales
6. Diversification; comparability of product lines

Management

1. Management depth and ability to develop from within; organizational structure
2. Board of directors: internal versus external members; compensation package
3. Flexibility to deal with product demand changes; ability to identify and eliminate losing

operations
4. Record and outlook regarding labor relations
5. Dividend policy and historical progression

Sources of Industry Information

1. Independent industry journals
2. Industry and trade associations
3. Government reports and statistics
4. Independent research organizations
5. Brokerage house research
6. Financial publishers (S&P; Moody’s; Value Line)

B. Insights on Analyzing Industry ROAs

Insights on Industry ROAs Beyond the normal analysis of ROA as a component of ROE
(ROA times total assets/equity equals ROE), an article by Selling and Stickney provides some
interesting insights for industry analysis based upon an analysis of the two components of
the ROA ratio (profit margin and total asset turnover) and what these two components signal
regarding the industry strategy.7 Given the two components of the ROA, it is possible to graph
each of these values, as shown in Exhibit 13A.1, and determine what each component contrib-
uted to the ROA at the point of intersection. As shown, it is possible to draw a constant ROA
curve, which demonstrates that it is possible to achieve an 8 percent (or 4 percent) ROA with
numerous combinations of profit margin and asset turnover. The particular combination of
profit margin and asset turnover is generally dictated by the nature of the industry and the
strategy employed by management. For example, many industries necessarily require large
capital inputs for equipment (e.g., steel, auto, heavy machinery manufacturers). Therefore, the
asset turnover is necessarily low, which means the profit margin must be higher. The firms in
such an industry are typically in the upper left segment of the graph (Segment a), and im-
provements of ROA in these industries are derived by increasing profit margins because it is

7Thomas Selling and Clyde P. Stickney. “The Effects of Business Environment and Strategy on a Firm’s Rate of Re-
turn on Assets,” Financial Analysts Journal 45, no. 1 (January/February 1989): 43–52.
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difficult to increase asset turnover. In contrast, industries that have commodity-type products
(e.g., retail food, paper, industrial chemicals) generally have low profit margins and succeed
based upon high asset turnover. These industries are generally in the lower right segment of
the graph (Segment c), and they attempt to improve their ROA by increasing their asset turn-
over rather than the profit margin (i.e., they are constrained regarding the profit margin by
price competition). Industries in the middle segment (b) are in a more balanced position and
can attempt to improve the ROA by increasing either the profit margin or the asset turnover.

It is very important for an analyst to understand the nature of the industry and what con-
tributes to the industry’s ROA as well as what this implies about the constraints and opportu-
nities facing the firms in the industry.

Exhibit 13A.1 ROA—The Trade-Off of Prof it Margin and Asset Turnover

Profit
Margin

Competitive
Constraint

Capacity
Constraint Asset Turnover

(a)

(b)

(c)
ROA = 4%

ROA  = 8%

Source: Copyright 1989, CFA Institute. Reproduced and republished from “The Effects of Business

Environment and Strategy on a Firm’s Rate of Return on Assets.” Financial Analysts Journal, January/
February 1989, with permission from the CFA Institute. All rights reserved. It is very important for an ana-

lyst to understand the nature of the industry and what contributes to the industry’s ROA as well as what

this implies about the constraints and opportunities facing the firms in the industry.
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CHA P T E R 14
Company Analysis and Stock
Valuation

After you read this chapter, you should be able to answer the following questions:

• Why is it important to differentiate between company analysis and stock valuation?
• What is the difference between a true growth company and a growth stock?
• How do we apply the two valuation approaches and the several valuation techniques to Walgreens?
• What techniques are useful when estimating the inputs to alternative valuation models?
• What techniques are useful when estimating company sales?
• How do we estimate the profit margins and earnings per share for a company?
• What factors are considered when estimating the earnings multiplier for a firm?
• What two specific competitive strategies can a firm use to cope with the competitive environment in its industry?
• In addition to the earnings multiplier, what insights can be gained from other relative valuation ratios?
• How do we apply the several present value of cash flow models to the valuation of a company?
• What value-added measures are available to evaluate the performance of a firm?
• How do we compute economic value added (EVA) and market value added (MVA)?
• How do these value-added measures relate to changes in the market value of firms?
• What is the relationship between positive EVA and a true growth company?
• Why is it inappropriate to use the standard dividend discount model (DDM) to value a true growth company?
• What is the difference between no growth, simple growth, and dynamic growth?
• What is the growth duration model, and what information does it provide?
• Once you compute a stock’s growth duration, how do you make an investment decision?
• How can we use the growth duration model to estimate the P/E for a growth company?
• How can site visits and interviews provide unique insights (discovery) not generally available?
• What factors should lead you to sell a stock?
• What additional factors should be considered when analyzing a company on a global basis?

At this point, you have made two decisions about your investment in equity markets.
First, after analyzing the economy and stock markets for several countries, you have de-
cided what percent of your portfolio should be invested in common stocks and your
allocation to alternative countries (i.e., overweight, market weight, or underweight). Sec-
ond, after analyzing various industries, you have identified those that appear to offer
above-average risk-adjusted performance over your investment horizon. The final ques-
tions in the fundamental analysis procedure are: (1) Which are the best companies
within these desirable industries? and (2) What is the intrinsic value of the firm’s stock?
Specifically, is the intrinsic value of the stock above its market value, or is the expected
rate of return on the stock equal to or greater than its required rate of return?

We begin with a discussion of the difference between company analysis and stock
valuation. Company analysis should occur in the context of the prevailing economic
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and industry conditions. We discuss some competitive strategies that can help firms
maximize returns in an industry’s competitive environment. Most of the chapter
demonstrates cash flow models and relative valuation ratios used to determine a
stock’s intrinsic value and whether it is an undervalued or overvalued stock. This in-
cludes several models that specifically relate to the valuation of growth companies.
This is followed by a review of factors that will help you determine when to sell a
stock that you own. Also, we discuss the pressures and influences that affect profes-
sional stock analysts. Finally, we discuss important factors to consider when analyzing
foreign stocks.

14.1 COMPANY ANALYSIS VERSUS STOCK VALUATION
This chapter is titled “Company Analysis and Stock Valuation” to convey the idea that the
common stocks of good companies are not necessarily good investments. The point is, after
analyzing a company and deriving an understanding of its strengths and risks, you need to
compute the intrinsic value of the firm’s stock and compare this to its market value to deter-
mine if the company’s stock should be purchased. The stock of a wonderful firm with superior
management and strong performance measured by current and future sales and earnings
growth can be priced so high that the intrinsic value of the stock is below its current market
price (i.e., the stock is overvalued) and it should not be acquired. In contrast, the stock of a
company with lower sales and earnings growth may have a market price that is below its in-
trinsic value. In this case, although the company is not as good, its stock could be the better
investment.

The classic confusion concerns growth companies versus growth stocks. The stock of a
growth company is not necessarily a growth stock! Recognition of this difference is absolutely
essential for successful investing.

14.1.1 Growth Companies and Growth Stocks
Observers have historically defined growth companies as those that consistently experience
above-average increases in sales and earnings. This definition has some limitations because
many firms could qualify due to certain accounting procedures, mergers, or other external
events.

In contrast, financial theorists such as Salomon (1963) and Miller and Modigliani (1961)
define a growth company as a firm with the management ability and the opportunities to con-
sistently make investments that yield rates of return greater than the firm’s required rate of
return. This required rate of return is the firm’s weighted average cost of capital (WACC). As
an example, a growth company might be able to acquire capital at an average cost of 10 per-
cent and yet have the management ability and the opportunity to invest those funds at rates of
return of 15 to 20 percent. As a result of these superior investment opportunities, the firm’s
sales and earnings grow faster than those of similar risk firms and the overall economy. In ad-
dition, a growth company that has above-average investment opportunities should, and typi-
cally does, retain a large portion of its earnings to fund these superior investment projects
(i.e., they have low or zero dividend-payout ratios).

Growth stocks are not necessarily shares in growth companies. A growth stock is a stock
with a higher expected rate of return than other stocks in the market with similar risk character-
istics. The stock achieves this expected superior risk-adjusted rate of return because the market
has undervalued it compared to other stocks. In the language introduced in Chapter 11 and used
subsequently, an undervalued stock has an intrinsic value (estimated by alternative valuation
models) that is greater than its current market price. Although the stock market adjusts stock
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prices relatively quickly and accurately to reflect new information, available information is not
always perfect or complete. Therefore, imperfect or incomplete information may cause a given
stock to be undervalued or overvalued at a point in time.1

If the stock is undervalued, its price should eventually increase to reflect its true fundamen-
tal (intrinsic) value when the correct information becomes available. During this period of
price adjustment, the stock’s realized return will exceed the required return for a stock with
its risk, and during this period of adjustment, it will be a growth stock. Growth stocks are
not necessarily limited to growth companies. A future growth stock can be the stock of any
type of company; the stock need only be undervalued by the market.

The fact is, if investors recognize a growth company and discount its future earnings stream
properly, the current market price of the growth company’s stock will reflect its future earn-
ings stream. Those who acquire the stock of a growth company at this correct market price
will receive a rate of return consistent with the risk of the stock, even when the superior earn-
ings growth is attained. In many instances, overeager investors tend to overestimate the ex-
pected growth rate of earnings and cash flows for the growth company and, therefore, inflate
the price of a growth company’s stock. Investors who pay the inflated stock price (compared
to its true intrinsic value) will earn a rate of return below the risk-adjusted required rate of
return, despite the fact that the growth company experiences above-average growth of sales
and earnings. Studies by Solt and Statman (1989), Shefrin and Statman (1995), and Clayman
(1987) have examined the stock price performance for samples of growth companies and
found that their stocks performed poorly—that is, the stocks of growth companies have gener-
ally not been growth stocks.

14.1.2 Defensive Companies and Stocks
Defensive companies are those whose future earnings are likely to withstand an economic
downturn. One would expect them to have relatively low business risk and not excessive finan-
cial risk. Typical examples are fast food chains or grocery stores—firms that supply basic con-
sumer necessities.

There are two closely related concepts of a defensive stock. First, a defensive stock’s rate of
return is not expected to decline during an overall market decline, or decline less than the
overall market. Second, our CAPM discussion indicated that an asset’s relevant risk is its co-
variance with the market portfolio of risky assets—that is, an asset’s systematic risk. A stock
with low or negative systematic risk (a small positive or negative beta) may be considered a
defensive stock according to this theory because its returns are unlikely to be harmed signifi-
cantly in a bear market.

14.1.3 Cyclical Companies and Stocks
A cyclical company’s sales and earnings will be heavily influenced by aggregate business activ-
ity. Examples would be firms in the steel, auto, or heavy machinery industries. Such companies
will outperform other firms during economic expansions and seriously underperform during
economic contractions. This volatile earnings pattern is typically a function of the firm’s
business risk (both sales volatility and operating leverage) and can be compounded by finan-
cial risk.

A cyclical stock will experience changes in its rates of return greater than changes in over-
all market rates of return. In terms of the CAPM, these would be stocks that have high betas.
The stock of a cyclical company, however, is not necessarily cyclical. A cyclical stock is the

1An analyst is more likely to find such stocks outside the top tier of companies that are scrutinized by numerous ana-
lysts; in other words, look for neglected stocks.
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stock of any company that has returns that are more volatile than the overall market—that is,
high-beta stocks that have high correlation with the aggregate market and greater volatility.

14.1.4 Speculative Companies and Stocks
A speculative company is one whose assets involve great risk but that also has a possibility of
great gain. A good example of a speculative firm is one involved in oil exploration.

A speculative stock possesses a high probability of low or negative rates of return and a
low probability of normal or high rates of return. Specifically, a speculative stock is one that
is overpriced, leading to a high probability that during the future period when the market ad-
justs the stock price to its true value, it will experience either low or possibly negative rates of
return. Such an expectation might be the case for an excellent growth company whose stock is
selling at an extremely high price/earnings ratio—that is, it is substantially overvalued.

14.1.5 Value versus Growth Investing
Some analysts also divide stocks into growth stocks and value stocks. As we have discussed,
growth stocks are companies that will experience above-average risk-adjusted rates of return
because the stocks are undervalued. If the analyst does a good job in identifying such compa-
nies, investors in these stocks will reap the benefits of seeing their stock prices rise after other
investors identify their earnings growth potential. Value stocks are those that appear to be un-
dervalued for reasons other than earnings growth potential. Value stocks are usually identified
by analysts as having low price-earning or price-book value ratios. Notably, in these compari-
sons between growth and value stocks, the specification of a growth stock is not consistent
with our preceding discussion. In these discussions, a growth stock is generally specified as a
stock of a company that is experiencing rapid growth of sales and earnings (e.g., Google,
Apple, and Microsoft). As a result of this company performance, the stock typically has a
high P/E and price-book-value ratio. Unfortunately, the specification does not consider the
critical comparison we advocate between intrinsic value and market price. Therefore, these
specifications will not be used in subsequent discussions of valuation.

The major point of this section is that you must initially examine a company in detail to
determine its fundamental characteristics and subsequently use this information to derive an
estimate of the intrinsic value of its stock. When you compare this intrinsic value of the stock
to its current market price, you decide whether you should acquire it—that is, will it be a
growth stock that provides a rate of return greater than what is consistent with its risk?

14.2 ECONOMIC, INDUSTRY, AND STRUCTURAL LINKS

TO COMPANY ANALYSIS
The analysis of a company and its stocks is the final step in the top-down approach to invest-
ing. Rather than selecting stocks only on the basis of company-specific factors (as with bottom-
up analysis), top-down analysts review the current status and future outlook for domestic and
international sectors of the economy. Based on this macroeconomic analysis, they identify in-
dustries that offer attractive returns in the expected economic environment. Following this
macroanalysis, we value the firms in the selected industries. Our analysis concentrates on the
two significant determinants of a stock’s intrinsic value: (1) growth of the firm’s expected earn-
ings and cash flows, and (2) its risk and the appropriate required return (discount rate).

14.2.1 Economic and Industry Influences
If economic trends are favorable for an industry, the company analysis should focus on firms
in that industry that will benefit from these economic trends. Research analysts should become

462 Part 4: Analysis and Management of Common Stocks



familiar with the cash flow and risk attributes of the firms they are studying. Given a period of
economic-industry growth, the most attractive firms in the industry will typically have high
levels of operating leverage wherein a modest percentage increase in revenue results in a
much larger percentage rise in earnings and cash flow. The point is, firms in an industry will
have varying sensitivities to economic variables, such as economic growth, interest rates, input
costs, and exchange rates. Because each firm is different, an investor must determine the best
candidates for purchase under expected economic conditions.

14.2.2 Structural Influences
In addition to economic variables, other factors, such as social trends, technology, and political
and regulatory influences, can have a major effect on some firms in an industry. Some firms in
the industry are able to take advantage of demographic changes or shifts in consumer tastes
and lifestyles, or they can invest in technology to lower costs and better serve their customers.
Such firms grow and succeed despite unfavorable industry or economic conditions. For exam-
ple, Walmart became the nation’s leading retailer because of several smart management deci-
sions. The geographic location of many of its stores allowed it to benefit from regional
population growth and lower labor costs. Its competitive strategy, which emphasized everyday
low prices, was appealing to consumers concerned about the price and value of purchases. Fi-
nally, its technologically advanced inventory and ordering systems and its outstanding distri-
bution system gave Walmart a clear competitive (cost) advantage.

During the initial stage of an industry’s life cycle, the original firms in the industry can re-
fine their technologies and move down the learning curve. Subsequent followers may benefit
from these initial actions and can learn from the leaders’ mistakes and take the market lead
away from them (e.g. Walmart vs. Sears). Investors need to be aware of such leadership
changes so that they can evaluate companies and their stocks accordingly.

Political and regulatory events can create opportunities in an industry even during weak
economic periods. Deregulation in trucking, airlines, and the financial services industries in
the 1980s led to the creation of new companies with innovative strategies. As a result, sharp
price declines following bad industry news may be a good buying opportunity for astute inves-
tors. Some stocks in an industry may deserve lower prices following some political or regula-
tory events; but, if the market also punishes the stock prices of good companies with smaller
exposures to the bad news, then an alert analyst will identify buying opportunities of under-
priced stocks within an industry.

The bottom line is that, although the economy plays a major role in determining overall
market trends and industry groups display sensitivity to economic variables, other structural
changes may counterbalance the economic effects, or company management may be able to
minimize the impact of economic or industry events on a company. Analysts who are familiar
with industry trends and company strategies can include this economic-industry information
into their valuation models and issue well-reasoned buy-and-sell recommendations irrespective
of the economic forecast.

14.3 COMPANY ANALYSIS
This section groups various analysis components for discussion. The first subsection continues
the Porter discussion of an industry’s competitive environment. The basic SWOT analysis is
intended to articulate a firm’s strengths, weaknesses, opportunities, and threats. These two
analyses should provide an understanding of a firm’s overall strategic approach. Given this
background, we demonstrate the two valuation approaches: (1) the present value of cash flows,
and (2) relative valuation ratio techniques. Subsequently, we discuss the unique features of true
growth companies and demonstrate several models that can be used to value growth
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companies. Following this, we discuss site visits to companies, how to prepare for a manage-
ment interview, and suggestions on when to sell an asset. Finally, we consider the evaluation of
international companies and their stocks.

14.3.1 Firm Competitive Strategies
In describing competition within industries, we discussed the five competitive forces that could
affect the competitive structure and profit potential of an industry. After you have determined
the competitive structure of an industry, you should attempt to identify the specific competi-
tive strategy employed by each firm in the industry.

A company’s competitive strategy can either be defensive or offensive. A defensive compe-
titive strategy involves positioning the firm to deflect the effect of the competitive forces in
the industry. Examples may include investing in fixed assets and technology to lower produc-
tion costs or creating a strong brand image with increased advertising expenditures.

An offensive competitive strategy is one in which the firm attempts to use its strengths to
affect the competitive forces in the industry. For example, Walmart used its buying power to
obtain price concessions from its suppliers. This cost advantage, coupled with a superior deliv-
ery system to its stores, allowed Walmart to grow against larger competitors and eventually
become the leading U.S. retailer.

As an investor, you must understand the alternative competitive strategies available, deter-
mine each firm’s strategy, judge whether the firm’s strategy is reasonable for its industry, and,
finally, evaluate how successful the firm is in implementing its strategy.

In the following sections, we discuss analyzing a firm’s competitive position and strategy.
The analyst must decide whether the firm’s management is correctly positioning the firm to
take advantage of industry and economic conditions. The analyst’s opinion about manage-
ment’s decisions should ultimately be reflected in the analyst’s estimates of the firm’s growth
of cash flow and earnings.

Porter (1980a, 1985) suggests two major competitive strategies: low-cost leadership and dif-
ferentiation. These two competitive strategies dictate how a firm has decided to cope with the
five competitive conditions that define an industry’s environment. The strategies available and
the ways of implementing them differ within each industry.

Low-Cost Strategy The firm that pursues the low-cost strategy is determined to become the
low-cost producer and, hence, the cost leader in its industry. Cost advantages vary by industry
and might include economies of scale, proprietary technology, or preferential access to raw mate-
rials. In order to benefit from cost leadership, the firm must command prices near the industry
average, which means that it must differentiate itself about as well as other firms. If the firm dis-
counts price too much, it could erode the superior rates of return available because of its low cost.
During the past decade, Walmart was considered a low-cost source. The firm achieved this by vol-
ume purchasing of merchandise and lower-cost operations. As a result, the firm had lower prices,
but still enjoyed higher profit margins and returns on capital than many of its competitors.

Differentiation Strategy With the differentiation strategy, a firm seeks to identify itself as
unique in its industry in an area that is important to buyers. Again, the possibilities for differ-
entiation vary widely by industry. A company can attempt to differentiate itself based on its
distribution system (selling in stores, by mail order, over the Internet, or door to door) or
some unique marketing approach. A firm employing the differentiation strategy will enjoy
above-average rates of return only if the price premium attributable to its differentiation ex-
ceeds the extra cost of being unique. Therefore, when you analyze a firm using this strategy,
you must determine whether the differentiating factor is truly unique, whether it is sustainable,
what is its cost, and if the price premium derived from the unique strategy is greater than its
cost (is the firm experiencing above-average rates of return?).
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14.3.2 Focusing a Strategy
Whichever strategy it selects, a firm must determine where it will focus this strategy. Specifi-
cally, a firm must select segments in the industry and tailor its strategy to serve these specific
groups. For example, a low-cost strategy would typically exploit cost advantages for certain
segments of the industry, such as being the low-cost producer for the expensive segment of
the market. Similarly, a differentiation focus would target the special needs of buyers in spe-
cific segments. For example, in the athletic shoe market, companies have attempted to develop
shoes for unique sport segments, such as tennis, basketball, aerobics, or walkers and hikers,
rather than offering only shoes for runners. Athletic shoe firms thought that participants in
these alternative activities needed shoes with characteristics different from those desired by
joggers. Equally important, they believed that these athletes would be willing to pay a pre-
mium for these special shoes. Again, you must ascertain if special possibilities exist, if they
are being served by another firm, and if they can be priced to generate abnormal returns to
the firm. Exhibit 14.1 details some of Porter’s ideas for the skills, resources, and company or-
ganizational requirements needed to successfully develop a cost leadership or a differentiation
strategy.

Next, determine which strategy the firm is pursuing and its success. Also, can the strategy
be sustained? Further, you should evaluate a firm’s competitive strategy over time, because
strategies need to change as an industry evolves; different strategies work during different
phases of an industry’s life cycle. For example, differentiation strategies may work for firms
in an industry during the early growth stages. Subsequently, when the industry is in the ma-
ture stage, firms may try to lower their costs and become a cost leader.

Through the analysis process, the analyst identifies what the company does well, what it
doesn’t do well, and where the firm is vulnerable to the five competitive forces. Some call this

Exhibit 14.1 Skil ls , Resources, and Organizational Requirements Needed to Successful ly Apply

Cost Leadership and Dif ferentiat ion Strategies

Generic Strategy Commonly Required Skills and Resources Common Organizational Requirements

Overall cost leadership Sustained capital investment and access to

capital

Process engineering skills

Intense supervision of labor

Products designed for ease in manufacture

Low-cost distribution system

Tight cost control

Frequent, detailed control reports

Structured organization and

responsibilities

Incentives based on meeting strict

quantitative targets

Differentiation Strong marketing abilities

Product engineering

Creative flair

Strong capability in basic research

Corporate reputation for quality or

technological leadership

Long tradition in the industry or unique

combination of skills drawn from other

businesses

Strong cooperation from channels

Strong coordination among functions

in R&D, product development, and

marketing

Subjective measurement and incentives

instead of quantitative measures

Amenities to attract highly skilled labor,

scientists, or creative people

Source: Adapted from Competitive Strategy: Techniques for Analyzing Industries and Competitors, by Michael E. Porter.
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process developing a company’s “story.” This evaluation enables the analyst to determine the
outlook and risks facing the firm. In summary, understanding the industry’s competitive forces
and the firm’s strategy for dealing with this competitive environment is the key to understand-
ing how a company makes money and deriving an accurate and unique estimate of the firm’s
long-run cash flows and its risks.

Another framework for examining and understanding a firm’s competitive position and its
strategy is a company SWOT analysis.

14.3.3 SWOT Analysis
As before, SWOT analysis involves an examination of a firm’s strengths, weaknesses, opportu-
nities, and threats. It should help you evaluate a firm’s strategies to exploit its competitive ad-
vantages or defend against its weaknesses. Strengths and weaknesses involve identifying the
firm’s internal abilities or lack thereof. Opportunities and threats include external situations,
such as competitive forces, discovery and development of new technologies, government regu-
lations, and domestic and international economic trends.

The strengths of a company give the firm a comparative advantage in the marketplace. Per-
ceived strengths can include good customer service, high-quality products, strong brand image,
customer loyalty, innovative R&D, market leadership, or strong financial resources. To remain
strengths, they must continue to be developed, maintained, and defended through prudent
capital investment policies.

Weaknesses result when competitors have potentially exploitable advantages over the firm.
Once weaknesses are identified, the firm can select strategies to mitigate or correct the weak-
nesses. For example, a firm that is only a domestic producer in a global market can make invest-
ments that will allow it to export or produce its product overseas. Another example would be a
firm with poor financial resources that would form joint ventures with financially stronger firms.

Opportunities, or environmental factors that favor the firm, can include a growing market
for the firm’s products (domestic and international), shrinking competition, favorable ex-
change rate shifts, identification of new markets or products, and new marketing or distribu-
tion channels (e.g., the Web).

Threats are environmental factors that can hinder the firm in achieving its goals. Examples
include a slowing domestic economy (or sluggish overseas economies for exporters), additional
government regulation, an increase in industry competition, threats of entry, buyers or sup-
pliers seeking to increase their bargaining power, and new technology that can make the in-
dustry’s product obsolete. By recognizing and understanding opportunities and threats, an
investor can make informed decisions about how the firm can exploit opportunities and miti-
gate threats.

14.3.4 Some Lessons from Lynch
Peter Lynch (1989, 1993), the former portfolio manager of Fidelity Investments’ highly suc-
cessful Magellan Fund, looks for the following favorable attributes when he analyzes firms:

1. The firm’s product is not faddish; it is one that consumers will continue to purchase over
time.

2. The company has a sustainable comparative competitive advantage over its rivals.
3. The firm’s industry or product has market stability. Therefore, it has little need to inno-

vate or create product improvements or fear that it may lose a technological advantage.
Market stability means less potential for entry.

4. The firm can benefit from cost reductions (e.g., a computer manufacturer that uses tech-
nology provided by suppliers to deliver a faster and less-expensive product).

5. The firm buys back its shares or management purchases shares, which indicates that its
insiders are putting their money into the firm.

466 Part 4: Analysis and Management of Common Stocks



14.3.5 Tenets of Warren Buffett
The following tenets are from Robert Hagstrom (2001). The parenthetical comments are based
on discussions in the book and Berkshire Hathaway annual report letters.

Business Tenets

• Is the business simple and understandable?
(This makes it easier to estimate future cash flows with a high degree of confidence.)

• Does the business have a consistent operating history?
(Again, cash flow estimates can be made with more confidence.)

• Does the business have favorable long-term prospects?
(Does the business have a franchise product or service that is needed or desired, has no
close substitute, and is not regulated? This implies that the firm has pricing flexibility.)

Management Tenets

• Is management rational?
(Is the allocation of capital to projects that provide returns above the cost of capital? If
not, does management pay capital to stockholders through dividends or the repurchase
of stock?)

• Is management candid with its shareholders?
(Does management tell owners everything you would want to know?)

• Does management resist the institutional imperative?
(Does management not attempt to imitate the behavior of other managers?)

Financial Tenets

• Focus on return on equity, not earnings per share.
(Look for strong ROE with little or no debt.)

• Calculate owner earnings.
(Owner earnings are basically equal to free cash flow after capital expenditures.)

• Look for a company with relatively high sustainable profit margins for its industry.
• Make sure the company has created at least one dollar of market value for every dollar

retained.

Market Tenets

• What is the intrinsic value of the business?
(Value is equal to future free cash flows discounted at a government bond rate. Using
this low discount rate is considered appropriate because Warren Buffett is very confident
of his cash flow estimates due to his deep understanding of the business based on exten-
sive analysis. This confidence implies low risk.)

• Can the business be purchased at a significant discount to its fundamental intrinsic
value?

The point is to make use of research on the competitive forces in an industry, a firm’s
responses to those forces, SWOT analysis, Lynch’s suggestions, and Buffett’s tenets.

14.4 ESTIMATING INTRINSIC VALUE
Now that the analysis of the economy, structural forces, the industry, the company, and its
competitors is completed, it is time to estimate the intrinsic value of the firm’s common stock.
If the intrinsic value estimate exceeds the stock’s current market price, the stock should be
purchased. In contrast, if the current market price exceeds our intrinsic value estimate, we
should avoid the stock or sell it if we own it.

As in Chapter 11, we will consider two general approaches to valuation and the following
techniques.
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Present Value of Cash Flows (PVCF)

1. Present value of dividends (DDM)
2. Present value of free cash flow to equity (FCFE)
3. Present value of free operating cash flow to the firm (FCFF)

Relative Valuation Techniques

1. Price/earnings ratio (P/E)
2. Price/cash flow ratio (P/CF)
3. Price/book value ratio (P/BV)
4. Price/sales ratio (P/S)

This section contains a brief presentation for each of these techniques as applied to Walgreens,
the largest retail drugstore (RDS) chain in the United States. It operates 7,562 drugstores in 50
states, the District of Columbia, Guam, and Puerto Rico. Its pharmacy operation consistently
generates over 65 percent of sales.

Although we limit our demonstration to Walgreens (whose ticker symbol is WAG), a com-
plete analysis would cover all the firms in the retail drugstore industry to determine which
stocks should perform the best. The objective is to estimate the expected return and risk for
all the individual firms in the industry over your investment horizon. Initially, we consider
the present value of cash flow (PVCF) models. Exhibit 14.2 contains historical data during
the recent 20 years for Walgreens required for the PVCF models.

14.4.1 Present Value of Dividends
As noted in Chapter 11, because determining the present value of all future dividends is diffi-
cult, analysts typically apply simplifying assumptions when employing the dividend discount
models (DDMs). The typical assumption is that the stock’s dividends will grow at a constant
rate over time. Although unrealistic for fast-growing or cyclical firms, this assumption may be
appropriate for many mature firms. More complex DDMs exist for more complicated growth
forecasts, including two-stage growth models (a period of fast growth followed by a period of
constant growth) and three-stage growth models (a period of fast growth followed by a period
of diminishing growth rates followed by a period of constant growth).2

Recall that the constant-growth DDM implies that when dividends grow at a constant rate,
a stock’s price should equal next year’s dividend (D1) divided by investors’ required rate of re-
turn on the stock (k) minus the dividend growth rate (g):

14.1 Intrinsic Value = D1/(k − g)

Assuming constant dividend growth, next year’s dividend (D1) should equal the current divi-
dend, D0, increased by the constant dividend growth rate: D1 = D0(1 + g). Because the current
dividend is known, to estimate intrinsic value we need only estimate the dividend growth rate
and investors’ required rate of return.

Growth Rate Estimates If the stock has had fairly constant dividend growth over the past 5
to 10 years, one estimate of the constant-growth rate is to use the actual growth of dividends
over this period. The average compound rate of growth is found by computing:

14.2 Average Dividend Growth Rate =

ffiffiffiffiffiffi
Dn

D0

n

r
− 1

2These were discussed in Chapter 11.
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Exhibit 14.2 Walgreens Co. ’s Input Data for Alternative Present Value of Cash Flow Models (Dollars in Mil l ions, except Per-Share

Data) : 1991–2010

Year
Dividend
per Share

Net
Income

Depreciation
Expense

Capital
Expenditures

Change in
Working
Capital

Principal
Repayment

New Debt
Issued FCFE EBIT Tax Rate FCFF

100% −
Tax Rate Time

1991 0.06 195 84 202 129 24 0 −76 381 38 −11 62 1

1992 0.07 221 92 145 32 6 0 130 429 37 185 63 2

1993 0.08 245 105 185 28 112 0 25 483 39 187 61 3

1994 0.09 282 118 290 58 6 0 46 550 38 111 62 4

1995 0.1 321 132 310 104 7 0 32 629 39 102 61 5

1996 0.11 372 147 364 116 0 2 41 725 39 109 61 6

1997 0.12 436 164 485 −34 1 0 148 842 39 227 61 7

1998 0.13 511 189 641 143 0 0 −84 878 39 −59 61 8

1999 0.13 624 210 696 206 0 0 −68 1028 39 −65 61 9

2000 0.14 777 230 1119 140 0 0 −252 1264 39 −258 61 10

2001 0.14 886 269 1237 569 0 0 −651 1426 38 −653 62 11

2002 0.15 1019 307 934 830 0 0 −438 1637 38 −442 62 12

2003 0.16 1176 346 795 726 0 0 1 1889 38 −4 62 13

2004 0.18 1360 403 940 748 0 0 75 2176 38 64 62 14

2005 0.22 1560 482 1238 149 0 0 655 2456 36 667 64 15

2006 0.27 1751 572 1338 115 0 0 870 2754 36 882 64 16

2007 0.33 2041 676 1785 −1184 0 879 2995 3189 36 2116 64 17

2008 0.38 2157 840 2225 1023 0 542 4741 3441 37 4210 63 18

2009 0.45 2006 975 1927 1491 0 931 4348 3247 37 3457 63 19

2010 0.55 2091 1030 1014 −791 0 50 4976 3458 38 4979 62 20

10-year

Growth

Rate 14.66% 10.41% 16.17% 0.98% 10.59%

Source: Adapted from Walgreens’ financial statements.
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In the case of Walgreens, if we use the recent 10 years, the dividend (D0) was $0.14 a share in
2001 and the 2010 dividend (D10) was $0.55 a share. The average dividend growth rate was:ffiffiffiffiffiffiffiffiffiffiffi

$0:55
0:14

10

r
− 1=

ffiffiffiffiffiffiffiffiffi
3:9310

p
− 1= 0:1466

= 14:66%

or 14.66 percent. Clearly, blindly plugging historical growth rates into our formulas ignores
our analysis of economic, structural, industry, and company influences. Our analysis may
have indicated that growth is expected to increase or decrease due to such factors as changes
in government programs, demographic shifts, or changes in product mix. The historical
growth rate may need to be raised or lowered to incorporate our findings.

In Chapter 10, we learned other ways to estimate future growth. The sustainable-growth rate:

14.3 g = RR × ROE

assumes the firm will maintain a constant debt-equity ratio as it finances asset growth. ROE is
the product of the net profit margin, total asset turnover, and financial leverage multiplier.
Thus, a firm’s future growth rate and its components of ROE can be compared to those of its
competitors, its industry, and the market. Deciding on the time period to use is not easy.
Using a very recent period (the last three years) would be biased down due to the very weak
results in 2009 and 2010. Therefore, consistent with our mathematical estimate above, we will
use the recent 10 years contained in Tables 10.6 and 10.8, as follows:3

g = RR×ROE = 0:83× 16:48

= 0:1368= 13:68%

The dividend growth rate will be influenced by the age of the industry life cycle, structural
changes, industry competition, and economic trends. Economic-industry-firm analysis pro-
vides valuable information regarding future trends in dividend growth. Information derived
about management’s plans to expand the firm, diversify into new areas, or change dividend
policy can provide useful information about the firm’s dividend policy. Averaging the histori-
cal growth rate of dividends (14.66 percent) and the implied sustainable-growth estimate of
13.68 percent indicates a value of 14.17 percent. Because a firm’s ROE is the critical growth
factor, we give this estimate more weight. In turn, since the firm’s ROE declined substantially
during 2009–2010, we will use a conservative 13 percent for Walgreen Co.’s estimated g.

Required Rate of Return Estimate We know an investor’s required rate of return has two ba-
sic components: the nominal risk-free interest rate and a risk premium. If the market is efficient,
over time the return earned by investors should compensate them for the risk of the investment.

Notably, we must estimate future risk premiums to determine the stock’s current intrinsic
value. Estimates of the nominal risk-free interest rate are available from the initial analysis of
the economy during the top-down approach. The risk premium of the firm must rely on other
information including evaluation of the financial statements and capital market relationships.

In Chapter 10, we examined ratios that measure business risk, financial risk, liquidity risk,
exchange rate risk, and country risk. These measures can be compared against the firm’s major
competitors, its industry, and the overall market. This fundamental comparison should indicate
if the firm deserves a higher or lower risk premium than the overall market, other firms in the
industry, or the firm’s historical risk premium. Accounting-based risk measures use historical
data, whereas investment analysis requires an estimate of the future, including any information
uncovered during the top-down process that would lead to higher or lower risk estimates.

3This sustainable-growth rate value from Chapter 10 uses year-end values for ROE.
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For a market-based risk estimate, the firm’s characteristic line is estimated by regressing
market returns on the stock’s returns. The slope of this regression line is the stock’s measure
of systematic risk. Estimates of the economy’s risk-free rate, the future long-run market return,
and an estimate of the stock’s beta help estimate next year’s required rate of return:

14.4 E(Rstock) = E(RFR) + βstock [E(Rmarket) − E(RFR)]

We begin with an estimate of beta using historical market information. Because beta is affected
by changes in a firm’s business and financial risks, as well as other influences, an investor
should increase or lower the historical beta estimate based on his or her analysis of the firm’s
future risk characteristics.

To demonstrate the estimate of the required rate of return equation for Walgreens, we make
several assumptions regarding components of the security market line (SML). First, the prevail-
ing nominal risk-free rate (RFR) is estimated at about 3.5 percent—the current yield to matu-
rity for the intermediate-term (10-year) government bond. The expected equity market rate of
return (RM) depends on the expected market risk premium on stocks. As noted earlier, this is a
very controversial topic wherein the estimates range from a high of about 8 percent to a low of
about 3 percent. The authors reject both of these extreme values and will use a 4.0 percent
mid-range risk premium (0.040), as discussed in Chapter 12. The final estimate is the firm’s
systematic risk value (beta), based upon the following regression model (the characteristic line):

14.5 RWAG = α + βWAG RM

where:

RWAG =monthly rate of return for Walgreens
α= constant term

βWAG = beta coefficient for Walgreens

    equal to 
CovW,M
σ2M

RM =monthly rates of return for a market proxy—typically the S&P 500 Index

When this regression was run using monthly rates of return during the five-year period 2006–
2010 (60 observations), the beta coefficient was estimated at 0.95.

Reflecting the discussion in Chapter 12, we used the RFR of 0.035 and the market risk pre-
mium of 0.040. This, combined with the Walgreen Co.’s beta of 0.95, indicates the following
expected rate of return for Walgreens:

EðRÞ=RFR+ βiðRM −RFRÞ
= 0:035+ 0:95 ð0:04Þ
= 0:035+ 0:038

= 0:073= 7:3%

Given that the 10-year Treasury yield is currently at an abnormally low value and we assumed
a market risk premium at the low end of the historical range, we will round the CAPM esti-
mate up to 8 percent for our intrinsic valuations.

14.4.2 Present Value of Dividends Model (DDM)
At this point, the analyst would face a problem: The intent was to use the basic DDM, which
assumed a constant-growth rate for an infinite period. You will recall that the model also re-
quired that k > g (the required rate of return is larger than the expected growth rate), which is
not true in this case because k = 8 percent and g = 13 percent (as computed earlier). There-
fore, the analyst must employ a two- or three-stage growth model. Because of the fairly large
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difference between the current growth rate of 13 percent and the long-run constant-growth
rate of 6 percent, it seems reasonable to use a three-stage growth model, which includes a
gradual transition period. We assume that the growth periods are as follows:

g1 = 3 years ðgrowing at 13 percent a yearÞ
g2 = 6 years ðduring this period it is assumed that the growth rate declines 1 percent

per year for 6 yearsÞ
g3 = constant perpetual growth of  6 percent

Therefore, beginning with 2011 when dividends were expected to be $0.62(0.55 × 1.13), the
future dividend payments will be as follows (the growth rates are in parentheses):

HIGH-GROWTH PERIOD DECLINING-GROWTH PERIOD

Year Gr. Rate Div.

8% PV
Factor PV Year Gr. Rate Div.

8% PV
Factor PV

2012 (13%) 0.70 0.9259 0.65 2015 (12%) 1.00 .7350 0.74

2013 (13%) 0.79 0.8573 0.68 2016 (11%) 1.11 .6806 0.76

2014 (13%) 0.89 0.7938 0.71 2017 (10%) 1.22 .6302 0.77

2018 (9%) 1.33 .5835 0.78

2019 (8%) 1.44 .5402 0.78

0.00 2020 (7%) 1.54 .5002 0.77

Sum 2.04 Sum 4.60

Constant-Growth Period:

P2020 =
1:54ð1:06Þ
0:08− 0:06

=
1:63

0:02
=$81:50× 0:5002=$40:77

The total value of the stock is the sum of the three present-value streams discounted at 8 percent:

1. Present value of high-growth period dividends $ 2.04

2. Present value of declining-growth period dividends 4.60

3. Present value of constant-growth period dividends 40.77

Total present value of dividends $47.41

The estimated value based on the DDM ($47.41) is above the market price in mid-2011 of
about $43.00. This estimated value of $47.41 and expected earnings in 2011 of about $2.38
(to be discussed later) implies that at this valuation the stock would have a forward P/E ratio
of 19.9x compared to the market P/E ratio estimated in Chapter 12 of 20 times. In a subse-
quent section on relative valuation techniques, we compare Walgreen Co.’s P/E ratio to that
of its industry and the market.

14.4.3 Present Value of Free Cash Flow to Equity
As noted in Chapter 11, this technique resembles a present value of earnings concept except
that it considers the capital expenditures required to maintain and grow the firm and the
change in working capital required for a growing firm (that is, an increase in accounts receiv-
able and inventory). The specific definition of free cash flow to equity (FCFE) is:

Net Income+Depreciation Expense−Capital Expenditures
−Δ in Working Capital− Principal Debt Repayments
+New Debt Issues

This technique attempts to determine the free cash flow that is available to the stockholders
after payments to all other capital suppliers and after providing for the continued growth of
the firm. As noted in Chapter 11, given the current FCFE values, the alternative forms of the
model are similar to those available for the DDM, which in turn depends on the firm’s growth
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prospects. Specifically, if the firm is in its mature, constant-growth phase, it is possible to use a
model similar to the reduced form DDM:

14.6 Value=
FCFE1
k− g

FCFE

where:

FCFE = the expected free cash flow to equity in Period 1
k = the required rate of return on equity for the firm

g
FCFE

= the expected constant-growth rate of free cash flow to equity for the firm

We already know from the prior dividend model and Exhibit 14.2 that the firm’s net income has
grown at a rate (about 10 percent) that exceeds the required rate of return on equity of 8 per-
cent. In the case of FCFE, it is necessary to consider the effect of capital expenditures relative to
depreciation and changes in working capital as well as debt repayments and new debt issues.
The historical data in Exhibit 14.2 show negative FCFE values in 1998–2002 due to very heavy
capital expenditures and significant working capital requirements during these years. The firm
subsequently reduced the growth rate of stores due to the prevailing shortage of pharmacists.
While Walgreens continued adding stores, the slower rate of growth and a reduction in the
growth of inventory allowed the firm to increase its positive cash flows. In fact, the firm’s FCFE
exploded during 2007–2010 to almost $3 billion in 2007 and $5 billion in 2010. This level of
FCFE is not sustainable and would obviously imply an unreasonable value for the stock. There-
fore, to derive a FCFE value that is “typical” for the long run and can be used to demonstrate the
model we will employ estimates for the components of FCFE during 2011 as follows:

Net Income 2,300

Depreciation 1,100

Capital Expenditures −1,000

� Working Capital −1,200

Principal Repayment 0

New Debt Issued 150

Total FCFE $1,350

Using this as our 2011 estimate, we will assume a conservative set of growth rates going for-
ward for a three-stage growth valuation model, as follows:

g1 = 9 percent for the three years after 2011
g2 = a steady declining growth rate to a constant 6 percent in 2017 and beyond
k = 8 percent cost of equity

The specific estimates of annual FCFE beginning with the estimated value of 2011 of $1,350
are as follows:

HIGH-GROWTH PERIOD DECLINING-GROWTH PERIOD

Year

Growth

Rate

$

Mill ion

% PV
Factor

PV
@ 8% Year

Growth

Rate

$

Mil l ion

% PV
Factor

PV
@ 8%

2012 (9%) 1,472 .9259 1,363 2015 (8%) 1,888 .7350 1,388

2013 (9%) 1,604 .8573 1,375 2016 (7%) 2,020 .6806 1,375

2014 (9%) 1,748 .7938 1,388 0,000

Total 4,126 Total 2,763

Constant-Growth Period Value =
2,020 × ð1:06Þ
0:08− 0:06

=
2,141

0:02
=107,050

PV @ 8% =  107,050 × 0:6806 = $72,858
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The total value of the stock is the sum of the three present value streams discounted at 8 percent:

$ Mill ion

1. Present value of high-growth FCFEs $ 4,126

2. Present value of declining-growth FCFEs 2,763

3. Present value of constant-growth FCFEs 72,858

Total Present Value of FCFEs $79,747

Outstanding average shares in 2010 were 988 million. While it is difficult to estimate the aver-
age shares for 2011, a conservative value is the actual shares outstanding at the end of 2010,
which is 938.6 million. Therefore, the per-share value based on the present value of FCFE is
$84.93 ($79,747/0.939). In this case, the estimated value is substantially above the prevailing
market price of about $43.00.

Value Assuming Only Constant Growth Because of the very high valuation generated with
the three-stage growth model, one might consider a very conservative form of the model by
assuming only the constant-growth version, wherein it is assumed that the firm will only
grow at base rate of 6 percent in the future. The results of this scenario are as follows:

Using the $1,350 as the value for 2011, the valuation would be:

Constant-Growth Period Value:
1,350× ð1:06Þ
0:08− 0:06

=
1,431
0:02

= $71,550

Per-Share Value:
$71,550
0:939

= $76:20

Again, even the most conservative version of the FCFE model indicates that the stock is under-
valued at its current market price of $43.00.

14.4.4 Present Value of Operating Free Cash Flow
This is also referred to as free cash flow to the firm (FCFF) by Damodaran (2006) and the en-
tity DCF model by Koller et al. (2010). The object is to determine a value for the total firm and
subtract the value of the firm’s debt obligations to arrive at a value for the firm’s equity. Nota-
bly, in this valuation technique, we discount the firm’s operating free cash flow to the firm
(FCFF) at the firm’s weighted average cost of capital (WACC) rather than its cost of equity.

Operating free cash flow or free cash flow to the firm is equal to:

EBITð1−Tax RateÞ+Depreciation Expense

−Capital Expenditures−Δ in Working Capital

−Δ in Other Assets

This is the cash flow generated by a company’s operations and available to all who have pro-
vided capital to the firm—both equity and debt. As noted, because it is the cash flow available
to all capital suppliers, it is discounted at the firm’s WACC.

Again, the alternative specifications of this operating FCF model are similar to the DDM—
that is, the specification depends upon the firm’s growth prospects. Assuming an expectation
of constant growth, you can use the reduced form model:

14.7 Firm Value=
FCFF1

WACC − g
FCFF

or
OFCF1

WACC − g
OFCF
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where:

FCFF1 = the free cash flow for the firm in Period 1
OFCF1 = the firm's operating free cash flow in Period 1
WACC = the firm's weighted average cost of capital
g
FCFF

= the constant infinite growth rate of free cash flow for the firm
g
OFCF

= the constant infinite growth rate of operating free cash flow

As noted in Exhibit 14.2, the compound annual growth rate for operating free cash flow (free
cash flow to the firm) during the 24-year period was not meaningful because it was negative
between 1998 and 2003, and similar to FCFE it became very large during the period 2008–
2010 due to a large decline in working capital and reduced capital expenditure. Under more
normal conditions, it is estimated that it would be about $1,200 million during 2011. An
alternative measure of long-run growth is the growth implied by the equation:

14.8 g = (RR)(ROIC)

where:

RR = the average retention rate
ROIC =EBIT  ð1−Tax RateÞ=Total Capital4

For Walgreens, the recent retention rate (i.e., the average over the last 5 years) has been about
80 percent and:

ROIC =
EBITð1−Tax RateÞ

Total Capital
=

3,458× ð0:63Þ
ð18,536+ 18,123Þ=2 =

2,179
18,330

= 0:1189= 11:89%

Therefore,

g = ð0:80Þð0:1189Þ= 0:095= 9:5%

Given the expensive initiatives planned by Walgreens and the intensive competition from CVS,
we will round this down to a beginning growth estimate for OFCF/FCFF of 9 percent.

Calculation of WACC We calculate the discount rate (i.e., the firm’s WACC) using the
following formula:

14.9 WACC = WEk + WDi
where:

WE = the proportion of equity in total capital
k = the after-tax cost of equity ðfrom the SMLÞ

WD = the proportion of debt in total capital5

i = the after-tax cost of debt6

Recall from corporate finance courses that there are differences of opinion regarding how one
should estimate the debt and equity weights—that is, using proportions based upon relative
book values or based on relative market value weights. Without getting into the reasons for
each choice, it is important to recognize that the use of market value weights will almost al-
ways result in a higher WACC because it will imply a higher proportion of equity financing

4This is meant to be “invested capital,” which is total equity plus only interest-bearing debt, which excludes accounts
payable, accrued expenses, and deferred income taxes.
5The proportions of debt and equity capital used in the WACC estimate will be computed using both book value
weights that consider the value of capitalized lease payments as debt and market value weights.
6For this estimate, we use the prevailing interest rate on corporate A-rated bonds (7 percent) and Walgreen Co.’s
(ticker symbol WAG) recent tax rate of 36 percent.
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since most firms have a P/BV ratio greater than one (for Walgreens, the P/BV ratio is cur-
rently about 3.0). To demonstrate this, we compute a WACC using both weightings. The cost
of debt and cost of equity will be the same for both sets.

WACC Using Book Value Weights

ke = 0.080 (based upon rounded prior SML calculation)

kd = 0.047 (current interest rate of 7.5% and recent tax rate of 37% for WAG)

0.075 × (1 − 0.37) = 0.047

Wd = 0.30 (including leases)

We = 0.70

WACC = ðWd × kd Þ+ ðWe × keÞ
= ð0:30×0:047Þ+ ð0:70×0:080Þ
=0:014+0:056=0:070=7:00%

WACC Using Market Value Weights

ke = 0.080 We = 0.90

kd = 0.047 Wd = 0.10

WACC = ðWd × kd Þ+ ðWe × keÞ
= ð0:10×0:047Þ+ ð0:90×0:080Þ
=0:0047+0:072= 0:0767=7:67%

Therefore, we have a range of 7.00 percent to 7.67 percent and an average of 7.34 percent. We
will use a WACC of 7.5 percent in the demonstration.

Again, because the expected growth rate of operating free cash flow (9.0 percent) is greater
than the firm’s WACC, we cannot use the reduced form model that assumes constant growth
at this relatively high rate for an infinite period. Therefore, the following demonstration will
employ the three-stage growth model with the following growth duration assumptions.

Given the firm’s WACC, we will use the following growth estimates for a three-stage growth
model:

g1 = 9 percent for three years
g2 = a constantly declining rate to 6 percent over three years

The specific estimates for future OFCF (or FCFF) are as follows, beginning from the 2011 nor-
malized value of $1,200 million.

HIGH-GROWTH PERIOD DECLINING-GROWTH PERIOD

Year

Growth

Rate FCFF

PV
Factor

@ 7.5%

PV @

7.5% Year

Growth

Rate FCFF

PV
Factor

@ 7.5%

PV @

7.5%

2011 — 1,200 — — 2015 (8%) 1,678 0.749 1,257

2012 (9%) 1,308 0.930 1,216 2016 (7%) 1,796 0.697 1,252

2013 (9%) 1,426 0.865 1,233

2014 (9%) 1,554 0.805 1,251 1,251

Total 3,700 Total 2,509

Constant-Growth Period Value=
1,796ð1:06Þ
0:075− 0:060

=
1,903

0:015
=126,867

PV @ 7:5% = $126,867 ×0:697= $88,426
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Thus, the total value of the firm is:

$ Mil l ion

1. Present value of high-growth cash flows $ 3,700

2. Present value of declining-growth cash flows 2,509

3. Present value of constant-growth cash flows 88,426

Total present value of operating FCF (FCFF ) $94,635

Recall that the value of equity is the total value of the firm (PV of OFCF) minus the current
market value of debt, which is the present value of debt payments at the firm’s cost of debt
(0.07). The values are as follows:

Total present value of operating FCF $94,635

Minus: Value of debt7 24,466

Value of equity $70,169

Number of common shares 985 million

Value of equity per share $71.24

Again, this estimated value compares to the recent market value of about $43.00. The $71.24
value implies a P/E of about 31 times estimated 2011 earnings of $2.30 per share.

To summarize, the valuations derived from the present value of cash flow techniques are as
follows:

Present value of dividends $47.41

Present value of FCFE $80.96

Present value of OFCF $71.24

(or the PV of FCFF )

All of these prices must be compared to the prevailing market price of $43.00 to determine the
investment decision.

14.4.5 Relative Valuation Ratio Techniques
In this section, we present the data required to compute the several relative valuation ratios
and demonstrate the use of these relative valuation ratio techniques for Walgreens compared
to the Drugstore Retail (DR) industry and the S&P Industrials Index.

Exhibit 14.3 contains the basic data required to compute the relative valuation ratios, and
Exhibit 14.4 contains the four sets of relative valuation ratios for Walgreens, its industry, and
the aggregate market. This exhibit also contains a comparison of the company ratios to similar
ratios for the company’s industry and the market. This comparison indicates the changes in
the relative valuation ratios over time and helps determine if the current valuation ratio for
the company (Walgreens) is reasonable based on the financial characteristics of the firm versus
its industry and the market. To aid in the analysis, four graphs contain the time series of the
relative valuation ratios for the company, its industry, and the market. Four additional graphs
show the relationship between the relative valuation ratios: for the company compared to its
industry and for the company compared to the stock market. We begin with the P/E ratio ap-
proach where we derive an intrinsic value for the stock based upon an estimate of future EPS
and an earnings multiple (P/E) for the stock that reflects future expectations for WAG com-
pared to its industry and the market.

7This long-term debt value from Chapter 10 includes the present value of minimum lease payments discounted at the
firm’s cost of debt (7 percent).
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Exhibit 14.3 Inputs for Relat ive Valuat ion Technique: Walgreens, Drugstore Retai l , and Industr ials: 1993–2009

Walgreens Drugstore Retail Industrials

Year
Mean
Price EPS

Cash Flow
P/S

Book Value
P/S

Net Sales
P/S

Mean
Price EPS

Cash Flow
P/S

Book Value
P/S

Net Sales
P/S

Mean
Price EPS

Cash Flow
P/S

Book Value
P/S

Net Sales
P/S

1993 4.41 0.22 0.31 1.39 8.38 91.00 5.04 21.34 36.84 185.98 520.21 31.02 58.00 192.24 622.12

1994 4.48 0.29 0.36 1.59 9.34 91.27 4.71 22.41 38.68 202.90 536.52 36.64 72.39 211.39 653.75

1995 5.85 0.33 0.35 1.81 10.50 120.77 6.58 26.88 42.76 233.78 638.97 43.36 79.27 227.50 706.13

1996 8.09 0.38 0.41 2.06 11.85 158.78 8.17 17.05 44.27 265.94 795.01 41.69 82.89 239.00 727.40

1997 12.02 0.44 0.65 2.38 13.41 231.01 6.05 17.19 60.87 308.29 1006.12 44.43 83.73 248.09 750.71

1998 19.94 0.52 0.58 2.87 15.43 368.62 8.67 20.94 68.07 343.11 1285.73 36.96 87.38 265.08 750.48

1999 26.13 0.62 0.62 3.48 17.83 403.33 10.59 18.58 61.88 396.21 1651.82 46.28 97.73 302.45 812.00

2000 31.37 0.77 0.96 4.20 21.05 385.22 9.38 13.80 69.34 385.86 1692.85 53.56 105.09 338.02 853.86

2001 35.94 0.87 0.71 5.12 24.23 416.50 9.71 18.35 72.68 369.64 1363.30 37.41 68.58 401.55 811.04

2002 34.25 1.00 1.44 6.09 28.05 348.15 12.95 20.69 85.74 400.23 1133.05 56.51 61.59 311.45 781.65

2003 30.87 1.15 1.46 7.02 31.72 335.69 21.12 23.36 98.79 635.62 1097.27 49.52 90.88 364.20 847.38

2004 34.92 1.33 1.61 8.03 36.61 391.86 17.30 29.31 113.44 513.03 1294.47 65.22 104.76 405.98 944.36

2005 44.05 1.53 1.34 8.72 41.39 492.28 20.32 33.88 128.42 592.82 1375.37 72.41 121.36 450.00 1043.61

2006 43.84 1.73 2.41 10.01 46.93 533.70 23.32 37.30 148.00 689.32 1492.05 79.11 134.17 492.48 1123.34

2007 42.18 2.04 2.34 11.04 53.42 563.31 28.01 37.00 246.00 747.53 1690.54 76.09 132.71 519.53 1211.90

2008 30.61 2.18 3.05 12.93 59.30 457.78 31.60 44.72 278.97 866.50 1358.43 58.19 122.47 467.73 1326.01

2009 31.23 2.03 4.15 14.50 63.89 440.86 33.77 47.91 298.84 956.34 1188.96 72.22 132.90 540.59 1163.50

10-year

Growth

Rate 1.80% 12.59% 20.94% 15.34% 13.61% 0.89%12.30% 9.94% 17.06% 9.21% −3.23% 3.03% 3.12% 6.00% 3.66%

Mean Price calculated as average of yearly high and low closing price.

Source: Walgreens financial reports and Standard & Poor’s Analysts’ Handbook.
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Exhibit 14.4 Relat ive Valuation Variables: Walgreens, Drugstore Retai l , and Industrials : 1993–2008

Price/Earnings Ratio Price/Cash Flow Ratio

Year Walgreens
Drugstore
Retail

Ratio
Co./Ind. Industrials

Ratio
Co./Mkt. Year Walgreens

Drugstore
Retail

Ratio
Co./Ind. Industrials

Ratio
Co./Mkt.

1993 15.21 18.05 0.84 14.20 1.07 1993 12.25 4.46 2.75 7.19 1.70

1994 13.58 13.87 0.98 12.37 1.10 1994 12.80 3.40 3.77 6.77 1.89

1995 15.39 14.78 1.04 15.33 1.00 1995 14.27 7.08 2.01 7.71 1.85

1996 18.39 26.24 0.70 17.89 1.03 1996 12.45 9.24 1.35 9.49 1.31

1997 23.12 26.64 0.87 27.22 0.85 1997 20.72 11.03 1.88 11.51 1.80

1998 32.16 34.81 0.92 27.78 1.16 1998 32.16 19.84 1.62 13.16 2.44

1999 33.94 43.00 0.79 30.84 1.10 1999 27.22 29.23 0.93 15.72 1.73

2000 36.06 39.67 0.91 45.25 0.80 2000 44.18 20.99 2.10 24.68 1.79

2001 35.94 32.16 1.12 24.12 1.49 2001 24.96 20.13 1.24 22.14 1.13

2002 29.78 16.48 1.81 22.88 1.30 2002 23.46 14.90 1.57 12.47 1.88

2003 23.21 19.40 1.20 16.82 1.38 2003 19.17 11.45 1.67 10.47 1.83

2004 22.82 19.28 1.18 17.88 1.28 2004 26.06 11.57 2.25 10.67 2.44

2005 25.46 24.22 1.05 17.39 1.46 2005 18.28 13.18 1.39 10.25 1.78

2006 21.49 19.05 1.13 19.61 1.10 2006 18.74 14.42 1.30 7.75 2.42

2007 19.35 17.83 1.09 29.05 0.67 2007 13.83 12.60 1.10 8.17 1.69

2008 15.08 13.56 1.11 18.81 0.80 2008 7.38 9.55 0.77 6.14 1.20

Mean 23.81 23.69 1.05 22.34 1.10 Mean 20.50 13.32 1.73 11.52 1.81

Price/Book Value Ratio Price/Sales Ratio

Year Walgreens
Drugstore
Retail

Ratio
Co./Ind. Industrials

Ratio
Co./Mkt. Year Walgreens

Drugstore
Retail

Ratio
Co./Ind. Industrials

Ratio
Co./Mkt.

1993 2.77 2.59 1.07 2.40 1.16 1993 0.47 0.49 0.96 0.80 0.59

1994 2.48 2.13 1.16 2.31 1.07 1994 0.43 0.39 1.09 0.76 0.56

1995 2.84 2.73 1.04 2.63 1.08 1995 0.49 0.45 1.09 0.88 0.56

1996 3.40 2.61 1.30 3.14 1.08 1996 0.60 0.52 1.17 1.06 0.57

1997 4.19 3.39 1.23 3.71 1.13 1997 0.78 0.67 1.16 1.34 0.58

1998 5.73 5.96 0.96 4.15 1.38 1998 1.12 0.93 1.20 1.58 0.71

1999 6.22 5.82 1.07 4.80 1.30 1999 1.24 1.05 1.19 1.93 0.64

2000 6.13 5.30 1.16 4.93 1.24 2000 1.29 1.04 1.24 2.09 0.62

2001 5.90 4.86 1.21 4.34 1.36 2001 1.28 1.04 1.23 1.74 0.74

2002 4.88 3.52 1.38 3.08 1.58 2002 1.08 0.69 1.56 1.34 0.81

2003 3.84 2.96 1.30 2.63 1.46 2003 0.84 0.65 1.29 1.16 0.73

2004 4.00 3.05 1.31 2.88 1.39 2004 0.84 0.66 1.28 1.24 0.68

2005 4.40 3.32 1.32 2.75 1.60 2005 0.94 0.71 1.32 1.22 0.77

2006 3.97 2.17 1.83 3.07 1.29 2006 0.82 0.71 1.15 1.32 0.62

2007 3.26 2.02 1.62 3.78 0.86 2007 0.71 0.65 1.09 1.33 0.53

2008 2.11 1.53 1.38 2.13 0.99 2008 0.48 0.48 1.00 0.99 0.48

Mean 4.13 3.37 1.27 3.30 1.25 Mean 0.84 0.70 1.19 1.30 0.64

Note: All multiples t + 1.

Source: Walgreens annual reports and Standard & Poor’s Analysts’ Handbook.
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14.5 ESTIMATING COMPANY EARNINGS PER SHARE
An estimate of the earnings per share for the company is a function of the sales forecast and
the estimated profit margin. The sales forecast includes an analysis of the relationship of com-
pany sales to various relevant economic series and to the DR industry series. These compari-
sons indicate how the company is performing relative to the economy and its competition.

14.5.1 Company Sales Forecast
Besides providing background on the company, these relationships can help us develop spe-
cific sales forecasts for Walgreens.

Exhibit 14.5 contains data on sales for Walgreens from its annual report, sales per share for the
DR industry, and several personal consumption expenditure (PCE) series for the period 1993 to 2009.

To examine the relationship of Walgreen Co.’s sales to the economy, we considered several
alternative series. The series that had the strongest relationship was personal consumption ex-
penditure for medicine (PCE medical care).8 The scatterplot of Walgreen Co.’s sales and the
PCE medical care expenditures contained in Exhibit 14.6 indicates a strong linear relationship,
including the fact that Walgreen Co.’s sales grew faster than PCE medical care (i.e., 13.51 per-
cent versus 6.51 percent). As a result, Walgreen Co.’s sales have gone from about 1.3 percent
of PCE medical care to 3.9 percent.

We also compared Walgreen Co.’s sales and sales per share for the DR industry. Unfortu-
nately, it did not reflect as strong a relationship and is not used subsequently.

Exhibit 14.5 Walgreens, Retai l , and Various Economic Series: 1993–2009

Year

Sales
Walgreens
($ Millions)

DR Industry
Sales

($/Share)

Personal
Consumption
Expenditure
($ Billions)

PCE Medical
Care

($ Billions)
Medical Care as

% of PCE

1993 8295 173.89 4483.6 648.8 14.47%

1994 9235 197.21 4750.8 680.5 14.32%

1995 10395 208.15 4987.3 719.9 14.43%

1996 11778 232.82 5273.6 752.1 14.26%

1997 13363 251.33 5570.6 790.9 14.20%

1998 15307 276.12 5918.5 832.0 14.06%

1999 17839 302.62 6342.8 863.6 13.62%

2000 21207 329.76 6830.4 918.4 13.45%

2001 24623 352.27 7148.8 996.6 13.94%

2002 28681 355.62 7439.2 1082.9 14.56%

2003 32505 383.89 7804.0 1149.3 14.73%

2004 37508 444.61 8285.1 1229.7 14.84%

2005 42202 476.54 8819.0 1316.0 14.92%

2006 47409 580.68 9322.7 1380.7 14.81%

2007 53762 605.18 9806.3 1465.4 14.94%

2008 59034 598.70 10104.5 1547.2 15.31%

2009 63335 578.46 10001.3 1623.2 16.23%

10-year

Growth Rate 13.51% 6.69% 4.66% 6.51% 1.77%

Sources:Walgreens’ annual reports, Standard & Poor’s Analysts’ Handbook, and Bureau of Economic Analysis.

8The relationship between Walgreen Co.’s sales and total PCE or per capita PCE was significant but not as strong as
PCE medical care.
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The figures in the last column of Exhibit 14.5 indicate that during this period, the proportion
of PCE allocated to medical care went from almost 14.5 percent in 1993 to 16.2 percent in 2009.
The increasing proportion of PCE spent on medical care is a function of the growing proportion
of the population over 65 and the rising cost of medical care. Because Walgreen Co.’s sales are
growing faster than medical expenditures, these increases should continue to be beneficial for
Walgreens because about 65 percent of its sales are prescriptions. Notably, these increases in med-
ical care expenditures continued during the economic recessions in 2001–2002 and 2008–2009.

As shown in Exhibit 14.7, the internal sales growth for Walgreens going back to 1977 re-
sulted from an increase in the number of stores (from 626 in 1977 to 7,562 in 2010) and an
annual increase in the sales per store of 4.5 percent because of the upgrading of stores. The net
increase in stores each year includes numerous new, large stores and the closing of many smal-
ler stores. As a result, the average size of stores has increased. More important, the firm has
increased its sales per thousand square feet at about 4 percent a year. This is a critical statistic
in the retailing industry. The fact that Walgreens has been able to experience consistent
growth in this metric is significant evidence of strong management.

Sample Estimate of Walgreen Co.’s Sales The foregoing analysis indicates that you should
use the Walgreens-PCE Medical Care graph. To estimate PCE medical care, you need to initially
project total PCE and then estimate how much would be included in the medical care compo-
nent. As noted in Chapter 13 (industry analysis), economists were forecasting an increase in
PCE for 2011 of 6.3 percent to $11,173 billion. In addition, we estimated that the percentage
of PCE spent on medical care would be about 16.5 percent. This implies an estimate of PCE
Medical Care of $1,844 billion, a 5.0 percent increase from 2010. In turn, Exhibit 14.6, which
shows the historical relationship between PCE Medical Care and Walgreen Co.’s sales, implies
that this PCE Medical Care increase should generate an 8.3 percent increase in Walgreens’ sales
for 2011 to about $73.02 billion ($67.42 × 1.083).

Because Walgreens provides data on square footage and the number of stores, it allows us to use
the data in Exhibit 14.7 to compute alternative sales estimates to support the prior estimate. If we
assume an increase in store area during 2011 of about 5 million square feet (which is less than in
recent years), the firm’s total sales area would be about 88.7 million square feet. As noted, sales per
square foot have likewise increased. If we assume a conservative increase to $810 of sales per thou-
sand square feet, it implies a sales forecast of $71.85 billion for 2011, a 6.6 percent increase over 2010.

Exhibit 14.6 Scatter plot of Walgreen Co. ’s Sales and PCE Medical Care:
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Another internal estimate employs the number of stores and sales per store. Walgreens is ex-
pected to open 230 net new stores during 2011 resulting in 7,792 drugstores at the end of 2011. As-
suming sales per store reverses the recent decline and increases from $8.92 million to $9.0 million
indicates an estimate of $70.13 billion (7,792 × $9.0), a sales increase of only 4 percent over 2010.

Therefore, the three sales estimates were:

PCE Medical Care $73.02 billion

Sales per Square Foot $71.85 billion

Sales per Store $70.13 billion

Given the three estimates, the preference is for a midrange estimate of $72 billion, which im-
plies a 6.8 percent increase over 2010 sales.

Exhibit 14.7 Sales, Number of Stores, and Sales Area for Walgreens: 1977–2010

Year
Sales

($ Millions) Drugstores*
Sales per Store
($ Millions)

Total Store Area
(000 Sq. Ft.)

Area per Store
(000 Sq. Ft.)

Avg. Sales per
Thousand Sq. Ft.

1977 1,223.2 626 1.95 5,188 8.29 235.77

1978 1,192.9 641 1.86 5,390 8.41 221.32

1979 1,334.5 688 1.94 5,851 8.50 228.08

1980 1,530.7 739 2.07 6,305 8.53 242.78

1981 1,743.5 821 2.12 7,209 8.78 241.85

1982 2,039.5 883 2.31 7,815 8.85 260.97

1983 2,360.6 941 2.51 8,402 8.93 280.96

1984 2,744.6 1,002 2.74 9,002 8.98 304.89

1985 3,161.9 1,095 2.89 10,010 9.14 315.87

1986 3,660.6 1,273 2.88 11,895 9.34 307.74

1987 4,281.6 1,356 3.16 12,844 9.47 333.35

1988 4,883.5 1,416 3.45 13,549 9.57 360.43

1989 5,380.1 1,484 3.63 14,272 9.62 376.97

1990 6,047.5 1,564 3.87 15,105 9.66 400.36

1991 6,733.0 1,646 4.09 15,877 9.65 424.07

1992 7,475.0 1,736 4.31 16,811 9.68 444.65

1993 8,294.8 1,836 4.52 17,950 9.78 462.11

1994 9,235.0 1,968 4.69 19,342 9.83 477.46

1995 10,395.1 2,085 4.99 20,731 9.94 501.43

1996 11,778.4 2,193 5.37 22,124 10.09 532.38

1997 13,363.0 2,358 5.67 23,935 10.15 558.30

1998 15,307.0 2,549 6.01 26,024 10.21 588.19

1999 17,838.8 2,821 6.32 29,230 10.36 610.29

2000 21,206.9 3,165 6.70 33,684 10.64 629.58

2001 24,623.0 3,520 7.00 38,226 10.86 644.14

2002 28,681.1 3,883 7.39 42,672 10.99 672.13

2003 32,505.4 4,252 7.64 46,733 10.99 695.56

2004 37,508.2 4,613 8.13 50,926 11.04 736.52

2005 42,201.6 4,985 8.47 55,385 11.11 761.97

2006 47,409.0 5,461 8.68 60,795 11.13 779.82

2007 53,762.0 5,997 8.96 66,386 11.07 809.84

2008 59,034.0 6,443 9.16 72,585 11.27 813.30

2009 63,335.0 6,997 9.05 78,782 11.26 803.93

2010 67,420.0 7,562 8.92 83,720 11.07 805.30

Average

Growth Rate 12.52% 7.80% 4.51% 8.52% 0.67% 3.68%

*These data are only for drugstores and do not include worksite facilities, home care facilities, and specialty pharmacies.

Source: Walgreens Co. Web site and annual reports.
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14.5.2 Estimating the Company Profit Margin
The next step in projecting earnings per share is to estimate the firm’s net profit margin,
which should include three considerations: (1) identification and evaluation of the firm’s spe-
cific competitive strategy—that is, either low-cost or differentiation, (2) the firm’s internal per-
formance, including general company trends and consideration of any problems that might
affect its future performance, and (3) the firm’s relationship with its industry, which should
indicate whether the company’s past performance is attributable to its industry or if it is un-
ique to the firm. These examinations should help us understand the firm’s past performance
but should also provide the background to make a meaningful estimate for the future. In this
analysis, we only consider the company-economy relationship briefly because the significant
economy-wide profit factors are reflected in the industry results.

14.6 WALGREEN CO.’S COMPETITIVE STRATEGIES
The question is, has Walgreens pursued a low-cost strategy or has the firm attempted to dif-
ferentiate itself from its competitors in some unique way? Based on its annual reports, Wal-
greens has pursued both strategies with different segments of its business. The firm’s size and
buying power allow it to be a cost leader for some of its nonprescription products, such as li-
quor, ice cream, candy, and soft drinks. These items are advertised heavily to attract customer
traffic and to build consumer loyalty. At the same time, Walgreens has attempted to build a
very strong franchise in the medical prescription business based on differentiation in service.
Computer technology in the prescription area makes it possible for the firm to distinguish it-
self by providing outstanding service to its prescription customers. Specifically, the firm refers
to itself as the nation’s prescription druggist, based on the number of prescriptions it fills and
a nationwide computer system that allows customers to have their prescriptions filled at any of
the 7,562 Walgreen Co.’s drugstores in the country. This service leadership in the growing
medical field is a major goal.

14.6.1 The Internal Performance
Profit margin figures for Walgreens and the DR industry are in Exhibit 14.8. The net profit
margins for Walgreens increased from 2.67 percent to a peak of 3.80 percent in 2007, but
declined to 3.16 percent in 2009 and 3.10 percent in 2010. The margins for the DR industry
experienced an overall increase with a small decline in 2009 from a record value in 2008. To
predict future values, you need to determine the reasons for the overall increase in the industry
profit margin and, more important, what factors have contributed to Walgreen Co.’s strong
longer-term performance but recent weakness.

Industry Factors Industry profit margins were relatively flat in the late 1990s due to price
discounting by aggressive regional drug chains.9 The discussion in Chapter 13 suggested this
as one of the competitive structure conditions that affect long-run profitability. On a positive
note, industry analysts have observed that price cutting has subsided, and they foresee relative
price stability following a period of consolidation in which WAG and CVS acquired several of
the smaller, less profitable chains. In addition, drugstores have tended toward a more profit-
able product mix featuring high-profit-margin items, such as cosmetics and private label prod-
ucts. This has had a positive influence on profit margins over the longer term but not during
the recent significant recession.

9For a more complete discussion, see “Drugstore Retail,” in Standard & Poor’s Industry Surveys (New York: Standard
& Poor’s, 2010).
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Company Performance The Walgreen Co.’s profit margin has shown consistent improve-
ment over the long run because of a change in corporate structure and sales mix. The outlook
for its profit margins is of some concern because it has declined in both 2009 and 2010. The
good news is that the firm has developed a strong position in the pharmacy business and has
invested in service (including mail-order prescriptions) and inventory-control technology that
should contribute to strong margins on this business. The firm also has emphasized high-
profit-margin items, such as greeting cards, photofinishing, and cosmetics. We will discuss
some concerns when we analyze the common-size income statement.

Specific estimates for Walgreen Co.’s future margins typically would begin with an analysis
of the firm’s relationship with retail store margins using time-series plots, such as those in
Exhibit 14.9.10 This time-series plot for the period 1993–2009 showed inconsistent results for
Walgreens versus its industry. While Walgreens showed a slow but steady increase in its mar-
gin until 2009, the retail drugstore margin was very volatile with a sharp decline in 2000–2001,
followed by a recovery in 2002–2003 and steady improvement since 2004. Unfortunately, it
appears that we cannot depend on this company/industry relationship when attempting to
estimate future profit margins.

Next, you should analyze the firm’s common-size income statement for the period
2006–2010, contained in Exhibit 14.10. An analysis of the main items of interest—cost of goods
sold and SG&A expense—provided mixed results. The cost of sales percentage was volatile over
the period, but in 2010 the cost percent declined and provided a higher gross profit margin than
in 2006. In contrast, the selling, general, and administration (SG&A) expense ratio experienced a
gradual increase from 22.08 percent in 2006 to 23.02 percent in 2010 and accounted for virtually

Exhibit 14.8 Profit Margins and Component Expenses for Walgreens, Retai l Drugstores,

and Industr ials : 1993–2009

Walgreens Drugstore Retail Industrials

Year
Operating
Margin (%)

NBT
Margin (%)

Net Profit
Margin (%)

Operating
Margin (%)

NBT
Margin (%)

Net Profit
Margin (%)

Operating
Margin (%)

NBT
Margin (%)

Net Profit
Margin (%)

1993 4.90 4.82 2.67 4.78 4.57 2.79 12.60 6.95 4.99

1994 4.93 4.96 3.05 4.04 3.80 2.33 15.67 8.38 5.60

1995 5.00 5.04 3.09 4.99 4.65 2.84 15.62 8.94 6.14

1996 5.13 5.15 3.16 5.78 5.37 3.28 15.91 9.13 5.73

1997 5.30 5.33 3.26 4.06 3.54 2.02 15.42 9.36 5.92

1998 5.46 5.73 3.34 4.93 4.42 2.61 15.86 8.86 4.92

1999 5.69 5.76 3.50 4.69 3.97 2.27 16.92 9.51 5.70

2000 5.77 5.96 3.66 3.97 3.16 0.96 17.23 9.96 6.27

2001 5.68 5.78 3.60 4.60 4.42 2.69 12.54 7.42 4.61

2002 5.66 5.71 3.55 5.43 5.33 3.31 12.47 8.51 7.23

2003 5.69 5.81 3.62 3.92 3.85 2.39 14.97 9.07 5.84

2004 5.71 5.80 3.63 5.41 5.31 3.40 15.29 10.04 6.91

2005 5.74 5.82 3.70 5.63 5.49 3.49 15.99 10.30 6.94

2006 5.70 5.81 3.69 5.75 5.50 3.45 16.58 10.62 7.04

2007 5.86 5.93 3.80 6.14 5.78 3.58 15.78 10.71 6.28

2008 5.83 5.81 3.65 6.42 6.03 3.70 13.48 7.81 4.39

2009 5.13 5.00 3.17 6.02 5.64 3.55 15.43 9.02 6.21

Source: Adapted from Standard & Poor’s Analysts’ Handbook.

10Both the operating margin and the net before tax margin were analyzed; the results indicated that the net profit
margins yielded the best relationships.
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all of the decline in the operating profit margin that went from 5.70% in 2006 to 5.13% in 2010.
Finally, the tax rate increased from about 36 percent to 38 percent in 2010.

Net Profit Margin Estimate The overall industry outlook is encouraging because of stable
prices, an increase in mechanization within the industry, and the inclusion of more high-
profit-margin items. As noted, while Walgreens experienced a small decline in its net profit
margin as shown in Exhibit 14.10, it is estimated that the firm will experience stability in its
net profit margin in 2011 due to offsetting trends. On the positive side, the economy continues
its recovery. On the downside, there is the added cost of several new programs intended to
help WAG become a broad health care provider.

Computing Earnings per Share This net profit margin estimate of 3.10 percent, combined
with the prior sales estimate of $72 billion, indicates net income of $2,232 million. We will
assume 939 million common shares outstanding (based upon the shares outstanding at the
end of 2010), which indicates earnings per share of about $2.38 for 2011, which is an increase
of about 12 percent over the earnings of $2.12 per share in 2010. This is considered a reason-
able estimate because we used our midrange estimate of sales, assumed no recovery in the
profit margin, and employed shares outstanding as of the end of fiscal 2010 (938.6 million),
although the firm has been consistently repurchasing shares in recent years.

Our next step is to estimate an earnings multiplier for Walgreens.

14.6.2 Importance of Quarterly Estimates
Once we have derived an estimate of next year’s sales and net earnings, it is essential that we
estimate results for each quarter for two important reasons. First, this is a way to confirm our
annual estimate—that is, do the quarterly estimates required to arrive at the annual estimate
seem reasonable? If not, we need to reevaluate the annual forecast. Second, unless we have
quarterly forecasts that confirm our annual forecast, we will not be in a position to determine
whether the subsequent actual quarterly results are a positive surprise, negative surprise, or no

Exhibit 14.9 Time-Series Plot of Net Prof it Margin for Walgreens and the Retai l Drugstore

Industry: 1993–2009
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Exhibit 14.10 Walgreen Co. and Subsidiar ies Consol idated Statement of Income ($ Mil l ions, except Per-Share Data) ,

Year Ended August 31, 2006–2010

2010 % 2009 % 2008 % 2007 % 2006 %

Net sales 67,420 100.00% 63,335 100.00% 59,034 100.00% 53,762 100.00% 47,409 100.00%

Cost of sales 48,444 71.85% 45,722 72.19% 42,391 71.81% 38,518 71.65% 34,240 72.22%

Gross Profit 18,976 28.15% 17,613 27.81% 16,643 28.19% 15,244 28.35% 13,169 27.78%

Selling, general and admin. 15,518 23.02% 14,366 22.68% 13,202 22.36% 12,093 22.49% 10,467 22.08%

Operating Income 3,458 5.13% 3,247 5.13% 3,441 5.83% 3,151 5.86% 2,702 5.70%

Interest expense, net (85) −0.13% (83) −0.13% (11) −0.02% (38) −0.07% (53) −0.11%

Earnings Before Income Tax Provision 3,373 5.00% 3,164 5.00% 3,430 5.81% 3,189 5.93% 2,754 5.81%

Income tax provision 1,282 1.90% 1,158 1.83% 1,273 2.16% 1,148 2.13% 1,004 2.12%

Net Earnings 2,091 3.10% 2,006 3.17% 2,157 3.65% 2,041 3.80% 1,751 3.69%

Source: Reprinted with permission from Walgreen Co., Deerfield.
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surprise. Further, if the actual quarterly results are a surprise relative to our quarterly estimate,
we will want to understand the reason for the surprise—for example, did we under- or overes-
timate sales growth and/or was it due to differences in the profit margin from our estimates?
This understanding is needed for an estimated earnings revision that reflects the new informa-
tion from the company. Typically, an analyst would revise each of his or her future quarterly
estimates to arrive at a new annual estimate.

14.7 ESTIMATING COMPANY EARNINGS MULTIPLIERS
As in our analysis of industry multipliers in Chapter 13, we use two approaches to estimate a
company multiplier. First, we estimate the P/E ratio from the relationships between Walgreens,
its industry, and the market. This is the macroanalysis. Second, we estimate a multiplier based
on the three components of the multiplier: the dividend-payout ratio, the required rate of re-
turn, and the rate of growth. We then resolve the estimates derived from each approach and
settle on a set of estimates.

14.7.1 Macroanalysis of the Earnings Multiple
Exhibit 14.11 shows the forward earnings multiple for the company, the retail drugstore
industry, and the aggregate market for the period 1993–2009. As shown in Exhibit 14.4, the
Walgreen Co.’s multiplier has generally followed the industry multipliers with a company/
industry ratio between 0.70 and 1.81, and an average of 1.05, although recent values have
been closer to 1.10. The Walgreen Co.’s earnings multiplier has recently been higher than the
market multiplier by an average of 10 percent.

This pattern raises the question: Are the higher P/E ratios for Walgreens relative to both its
industry and the market justified? The microanalyses should provide some insights regarding
this question.

Exhibit 14.11 Time-Series Plot of Mean Price/Earning Ratios for Walgreens, DR Industry,

Retai l , and Industr ials: 1993–2009
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14.7.2 Microanalysis of the Earnings Multiplier
Again, the relevant question is, why has the earnings multiplier for Walgreens been higher
than for the market and industry? As before, we are looking for estimates of D/E, k, and g to
find an earnings multiplier. We will use the historical data in Exhibit 14.12 to determine
patterns for the data and to develop future projections.11

Comparing Dividend-Payout Ratios The dividend-payout ratio for Walgreens typically has
been lower than the aggregate market but similar to its industry in recent years. This payout
by itself would imply a lower P/E ratio for Walgreens relating to the market, but a P/E similar
to its industry.

Estimating the Required Rate of Return To find Walgreen Co.’s required rate of return
(k), we recall the analysis of the firm’s fundamental risk characteristics (BR, FR, LR, ERR, and
CR) and also our estimate based on Walgreen Co.’s systematic risk (i.e., its beta).

Walgreens has had relatively low business risk due to its stable sales growth compared to its
industry and the economy. As noted in Chapter 10, for a growth company like Walgreens it is
necessary to adjust for both the growth and the size factor by measuring variability around the
growth trend and relating this volatility to the mean, as in Exhibit 14.13. As shown in the
appendix in Chapter 10, after adjusting for size and trend, the results indicated that Walgreen
Co.’s sales and EBIT experienced very stable growth, which indicates low business risk.

Several financial risk variables for Walgreens, its industry, and the aggregate market are
shown in Exhibit 14.14. Notably, except for Walgreens, these interest coverages do not con-
sider fairly large leases of stores. Without considering these financial leases, these financial
risk ratios indicate that Walgreens has substantially lower financial risk than the aggregate
stock market. In contrast, as shown in Chapter 10, when the leases are considered as they
should be, the firm’s financial risk is probably comparable to its industry where most firms
lease their stores, but its financial risk is clearly higher than the market.

The firm’s market liquidity risk is low compared to its industry and the average firm in the
market. Indicators of market liquidity are (1) the number of stockholders, (2) the number and
market value of shares outstanding, (3) the number of shares traded, and (4) institutional in-
terest in the stock. As of January 1, 2011, Walgreens had 30,000 holders of common stock—a
relatively large number. At mid-2011, there were almost 1 billion common shares outstanding
with a market value of over $40 billion. Clearly, Walgreens would qualify as an investment for
institutions that require firms with large market value. Walgreen Co.’s stock has an annual
trading turnover of about 80 percent, which is a little below average. Financial institutions
own about 460 million shares of Walgreens, which is about 50 percent of the outstanding
shares. Therefore, Walgreen Co.’s large number of stockholders, very large market capitaliza-
tion, fairly active trading of its stock, and strong institutional interest indicate that Walgreens
has very little liquidity risk.

The exchange rate risk for companies depends on what proportion of sales and earnings are
generated outside the United States and the volatility of the exchange rates in the specific
countries. Walgreens has very little exchange rate risk or country risk because the firm has
virtually no non-U.S. sales.

In summary, Walgreens has below-average business risk, above-average financial risk when
we consider leases, low market liquidity risk, and virtually no exchange rate and country
risk. This implies that the overall fundamental risk for Walgreens should be lower than the
market.

11Although some prior tables included data through 2010 using estimates for specific ratios, it is not possible to do
this for industry and market variables in Exhibit 14.12 as of mid-2011.
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Exhibit 14.12 Variables That Inf luence the Earnings Mult ipl ier for Walgreens, Retai l Drugstores, and Industr ials: 1993–2009

Walgreens Retail Drugstores Industrials

Year D/E (%) NPM (%) TAT (x) ROA (%) TAE (x) ROE (%) D/E (%) NPM (%) TAT (x) ROA (%) TAE (x) ROE (%) D/E (%) NPM (%) TAT (x) ROA (%) TAE (x) ROE (%)

1993 33.52 2.67 3.27 8.74 1.84 16.06 37.05 2.79 2.72 7.58 1.85 14.06 52.04 4.99 0.87 3.27 3.59 15.65

1994 30.87 3.05 3.17 9.69 1.85 17.89 42.84 2.33 2.68 6.25 1.95 12.21 42.49 5.60 0.89 4.91 3.37 16.88

1995 31.75 3.09 3.20 9.86 1.81 17.90 34.03 2.84 2.61 7.40 2.10 15.53 38.05 6.14 0.94 5.19 3.25 18.68

1996 32.61 3.16 3.24 10.23 1.78 18.22 26.91 3.28 2.75 9.01 2.18 19.68 40.70 5.73 0.95 5.62 3.14 17.17

1997 31.24 3.26 3.18 10.36 1.77 18.35 39.48 2.02 2.19 4.42 2.24 9.88 39.12 5.92 0.95 5.33 3.14 17.55

1998 24.27 3.34 3.12 10.42 1.72 17.92 29.04 2.61 2.21 5.78 2.21 12.78 49.37 4.92 0.88 4.90 3.16 13.61

1999 20.85 3.50 3.02 10.57 1.70 17.97 24.84 2.27 2.10 4.76 2.85 13.58 39.02 5.70 0.84 5.22 3.11 14.96

2000 17.52 3.66 2.99 10.94 1.68 18.38 19.44 0.96 3.04 2.92 1.83 5.34 31.46 6.27 0.86 5.45 2.89 15.57

2001 16.09 3.60 2.79 10.03 1.70 17.07 19.05 2.69 2.70 7.28 1.83 13.35 44.40 4.61 0.79 1.79 3.00 10.90

2002 14.56 3.55 2.90 10.32 1.59 16.37 13.77 3.31 2.69 8.91 1.73 15.38 28.40 7.23 0.76 1.92 3.26 17.98

2003 13.57 3.58 2.85 10.31 1.64 16.38 13.45 2.39 3.78 9.04 1.69 15.29 35.48 5.84 0.76 4.29 3.02 13.46

2004 13.70 3.60 2.81 10.19 1.64 16.59 12.89 3.40 2.41 8.21 1.86 15.30 37.00 6.91 0.80 5.09 2.84 15.64

2005 20.19 3.70 2.89 10.68 1.64 17.54 12.98 3.49 2.61 9.10 1.76 16.02 30.05 6.94 0.84 6.06 2.77 16.12

2006 15.72 3.69 2.77 10.22 1.69 17.27 13.18 3.45 2.41 8.29 1.92 15.94 31.48 7.04 0.85 6.47 2.64 15.84

2007 15.19 3.80 2.78 10.57 1.74 18.38 13.39 3.58 1.72 6.16 1.76 10.83 35.79 6.28 0.85 5.41 2.76 14.70

2008 17.43 3.65 2.63 9.63 1.74 16.76 14.58 3.70 1.73 6.39 1.79 11.45 51.91 4.39 0.94 4.18 2.97 12.22

2009 22.23 3.17 2.52 7.98 1.75 13.95 16.20 3.55 1.83 6.49 1.75 11.36 39.55 6.21 0.81 5.12 2.63 13.30

Mean 21.84 3.42 2.95 10.04 1.72 17.24 22.54 2.86 2.48 6.94 1.96 13.41 39.19 5.93 0.86 4.72 3.03 15.31

Note: TAE = Total Assets/Equity.

Source: Adapted from Standard & Poor’s Analysts’ Handbook.
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Analysts should also consider market-determined risk (beta) based on the CAPM. As noted in
connection with the cash flow models, the stock’s beta derived from five years of monthly data
relative to the S&P Industrials for the period 2006–2010 was 0.95.

These results are consistent with those derived from an analysis of the fundamental factors—
both indicate that Walgreen Co.’s risk is below the aggregate market. This means that the re-
quired rate of return (k) of 8 percent for Walgreen Co.’s stock estimated earlier using the
CAPM is reasonable. By itself, this lower k would suggest an earnings multiplier above the
market multiplier. Walgreens’ risk is comparable to its industry based on both fundamental
and market risk.

Estimating the Expected Growth Rate Recall that the expected growth rate (g) is deter-
mined by the firm’s retention rate and its expected return on equity (ROE). We have already
noted Walgreen Co.’s dividend payout is similar to its industry and clearly lower than the ag-
gregate market, which implies a higher retention rate than the market.

As discussed, a firm’s ROE can be estimated in terms of the three ratios: (1) net profit mar-
gin (NPM), (2) total asset turnover (TAT ), and (3) the financial leverage multiplier. We also
know that NPM × TAT = Return on Assets (ROA). It is important to compare the ROA of
alternative firms as a measure of operating performance—that is, profitability and asset effi-
ciency. As shown in Exhibit 14.12, Walgreens has experienced a decline in TAT from 3.27 to
2.52. Prior to 2007, this had been offset by an increase in NPM, but the NPM experienced a
decline in 2009 and a further decline in 2010. As a result, ROA declined from about 10.50 per-
cent to about 8 percent in 2009. While its ROA is still above the industry and market, the dif-
ference has narrowed.

Finally, the firm’sROE equals theROA times the financial leveragemultiplier (total assets/equity).
Notably, since 1993,Walgreens has reduced its leveragemultiplier from 1.84 to 1.75, while the indus-
try andmarket have experienced similar declines.

As a result, Walgreens has a higher ROE than its industry, but it is about equal to the mar-
ket. Finally, WAG has financial risk that is equal to the industry and lower than the market
using the ratios in Exhibit 14.12.

Exhibit 14.13 Time-Series Plot of Walgreen Co. ’s Sales Used in Calculat ion of Sales Volat i l ity

for Walgreens from Arithmetic Mean, Linear Growth Curve, and Compound Growth Curve
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Exhibit 14.14 Financial Risk Ratios for Walgreens, Retai l Drugstores, and Industr ials : 1993–2009

Walgreens Retail Drugstore Industrials

Year

Total
Assets/
Equity

Interest
Coverage*

Cash Flow/
Long-Term

Debt
Cash Flow/
Total Debt

Total
Assets/
Equity

Interest
Coverage

Cash Flow/
Long-Term

Debt

Cash Flow/
Total
Debt

Total
Assets/
Equity

Interest
Coverage

Cash Flow/
Long-Term

Debt
Cash Flow/
Total Debt

1993 1.84 4.88 0.287 0.226 1.85 22.23 3.023 2.801 3.59 3.36 0.415 0.256

1994 1.85 4.61 0.265 0.222 1.95 16.73 2.662 2.417 3.37 4.91 0.505 0.338

1995 1.81 4.56 0.226 0.189 2.10 14.59 2.189 1.637 3.25 4.96 0.507 0.337

1996 1.78 4.54 0.235 0.197 2.18 14.11 1.051 0.983 3.14 5.99 0.540 0.361

1997 1.77 4.67 0.357 0.300 2.24 7.73 0.781 0.647 3.14 6.16 0.522 0.342

1998 1.72 4.12 0.230 0.197 2.21 9.71 0.816 0.624 3.16 6.08 0.501 0.333

1999 1.70 4.02 0.201 0.173 2.85 6.54 0.356 0.329 3.11 6.53 0.504 0.335

2000 1.68 3.74 0.240 0.208 1.83 4.92 2.546 1.022 2.89 6.30 0.538 0.360

2001 1.70 3.65 0.152 0.131 1.83 25.37 3.033 1.395 3.00 3.38 0.299 0.215

2002 1.59 3.59 0.262 0.228 1.73 50.58 2.589 2.505 3.26 2.91 0.249 0.190

2003 1.64 3.22 0.211 0.182 1.69 60.73 4.186 2.931 3.02 5.80 0.362 0.277

2004 1.64 3.26 0.203 0.176 1.86 59.00 2.055 1.393 2.84 6.75 0.414 0.309

2005 1.64 3.32 0.150 0.132 1.76 38.83 2.869 2.090 2.77 7.39 0.479 0.353

2006 1.69 3.37 0.242 0.213 1.92 23.03 1.751 0.994 2.64 7.42 0.528 0.400

2007 1.74 2.60 0.184 0.169 1.76 16.99 0.765 0.549 2.76 7.31 0.445 0.341

2008 1.74 2.68 0.145 0.133 1.79 16.51 0.811 0.537 2.97 5.88 0.381 0.291

2009 1.75 2.43 0.180 0.166 1.75 15.53 0.726 0.596 2.63 6.22 0.406 0.344

*Includes implied interest expense from capitalized leases.

Sources: Adapted from Standard & Poor’s Analysts’ Handbook and Walgreens annual reports.
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Using the results for the last five years (2005–2009), the ROEs would be approximately as follows:

NPM TAT ROA
Total Assets/

Equity ROE

Walgreens 3.60 2.72 9.79 1.71 16.74

Retail Drugstores 3.55 2.06 7.31 1.80 13.16

S&P Industrials 6.17 0.86 5.31 2.75 14.60

The foregoing highlights the difference among the three units based on recent history. An an-
alyst would need to estimate future components and derive an expected ROE that reflects the
firm’s expected future performance.

The demonstration can be extended by combining the average annual ROEs derived in the
table above and the average of recent retention rates from Exhibit 14.15 to derive potential
growth rates, assuming that you felt these recent results would continue in the future.

Retention

Rate ROE
Potential

Growth Rate

Walgreens 0.82 16.74 13.73

Retail Drugstores 0.86 13.16 11.32

S&P Industrials 0.62 14.60 9.05

Taken alone, these potential growth rates for Walgreens would indicate that it should have a
multiple above its industry and clearly above the market.

Computing the Earnings Multiplier Comparing our estimates of D/E, k, and g to compa-
rable values for the industry and the market, we find that the Walgreen Co.’s earnings multi-
plier based on the microanalysis should be greater than the multiplier for its industry and
clearly larger than for the market. Specifically, the dividend-payout ratio points toward a lower
multiplier for Walgreens, whereas both the risk analysis and the higher expected growth rate
would indicate a multiplier for Walgreens somewhat above that of its industry and definitely
larger than the market.

The macroanalysis indicated that the Walgreen Co.’s multiplier typically has been above its
industry and the market, and the microanalysis supported this relationship. Assuming a mar-
ket multiple of about 18 and a retail drugstore multiplier of about 20 times, the multiplier of
Walgreens should be between 18 and 22 (18–20–22 times) with a tendency toward the upper
end of the range. Alternatively, if we inserted some earlier estimated values for D/E, k, and
g into the P/E ratio formula, we would not be able to derive an estimated multiplier for
Walgreens because g is greater than k. As noted in Chapter 11, because Walgreens is a true
growth company, we cannot use the standard DDM formula to estimate a specific multiple.
We would need to estimate an intrinsic value based on the direction of change and the macro-
analysis estimates of 18–20–22 times.

Estimates of Intrinsic Value for Walgreens Earlier, we estimated 2011 earnings for Wal-
greens of about $2.38 per share. Assuming multipliers of 18–20–22 implies the following esti-
mated intrinsic values:

18× $2:38= $42:84
20× $2:38= $47:60
22× $2:38= $52:36

14.7.3 Making the Investment Decision
In our prior discussions of valuation, we set forth the following investment decision rule:
Compute the estimated intrinsic value for an investment using your required rate of return as
the discount rate. If this intrinsic value is equal to or greater than the current market price of
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Exhibit 14.15 Expected Growth Rate Components for Walgreens, Retai l Drugstores, and Industrials: 1993–2009

Walgreens Retail Drugstores Industrials

Year
Retention

Rate ROE
Expected

Growth Rate
Retention

Rate ROE
Expected

Growth Rate
Retention

Rate ROE
Expected

Growth Rate

1993 0.66 16.06 10.60 0.63 14.06 8.85 0.48 15.65 7.51

1994 0.69 17.89 12.34 0.57 12.21 6.98 0.58 16.88 9.71

1995 0.68 17.90 12.17 0.66 15.53 10.24 0.62 18.68 11.57

1996 0.67 18.22 12.21 0.73 19.68 14.38 0.59 17.17 10.18

1997 0.69 18.35 12.66 0.61 9.88 5.98 0.61 17.55 10.69

1998 0.76 17.92 13.62 0.71 12.78 9.07 0.51 13.61 6.89

1999 0.79 17.97 14.20 0.75 13.58 10.21 0.61 14.96 9.12

2000 0.82 18.38 15.08 0.81 5.34 4.30 0.69 15.57 10.67

2001 0.84 17.07 14.34 0.81 13.35 10.80 0.56 10.90 6.06

2002 0.85 16.37 13.91 0.86 15.38 13.26 0.72 17.98 12.87

2003 0.86 16.38 14.09 0.87 15.29 13.23 0.65 13.46 8.68

2004 0.86 16.59 14.27 0.87 15.30 13.32 0.63 15.64 9.85

2005 0.80 17.54 14.03 0.87 16.02 13.94 0.70 16.12 11.27

2006 0.84 17.27 14.51 0.87 15.94 13.84 0.69 15.84 10.85

2007 0.83 18.38 15.26 0.87 10.83 9.38 0.64 14.70 9.44

2008 0.83 16.76 13.91 0.85 11.45 9.78 0.48 12.22 5.87

2009 0.78 13.95 10.88 0.84 11.36 9.52 0.60 13.30 8.04

Sources: Adapted from Standard & Poor’s Analysts’ Handbook and Walgreens’ annual reports.
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the investment, buy it. If the estimated intrinsic value is less than the market price, do not buy
it, and if you own it, sell it.

Therefore, the required comparisons are the estimated values derived using the present
value of cash flow models and the values estimated using the earnings multiple model to the
current market price of Walgreens of about $43.00 a share. The following is a summary of
these estimated values. Recall that we could not calculate constant-growth models because
Walgreens has consistently experienced growth rates above its required rates of return (it is a
true growth company).

Present Value of Cash Flow Models

Three-stage DDM $47.41

Three-stage FCFE $80.96

Three-stage FCFF (OFCF) $71.24

Earnings Multiple Models

18 times estimated earnings $42.84

20 times estimated earnings $47.60

22 times estimated earnings $52.36

Because all of the computed values are about equal to or larger than the current market price
of $43.00, you would recommend a purchase of the stock. Stated in terms of our earlier discus-
sion, Walgreens is apparently a true growth company (although not as strong as in the past),
and based on several valuations the firm’s stock is expected to be a growth stock, assuming
that it is acquired at its current price.

14.8 ADDITIONAL MEASURES OF RELATIVE VALUE
Beyond the well-known price/earnings ratio, analysts also calculate three additional measures
of relative value—the price/book value ratio, the price/cash flow ratio, and the price/sales ratio,
which were discussed in Chapter 11.

14.8.1 Price/Book Value (P/BV) Ratio
The price-to-book-value ratio (P/BV) has gained prominence because of the studies by Fama
and French (1992); Rosenberg, Reid, and Lanstein (1985); and Fairfield (1994). Book value is
a reasonable measure of value for firms that have consistent accounting practice (e.g., firms in
the same industry) and can apply to firms with negative earnings or cash flows. You should
not attempt to use this ratio to compare firms with different levels of hard assets—for exam-
ple, a heavy industrial firm and a service firm.

The annual P/BV ratios for Walgreens, its industry, and the market are in Exhibit 14.16. In
this instance, the major variable that should cause a difference in the P/BV ratio is the firm’s
return on investment (ROI) relative to its cost of capital (its WACC). Assuming that most
firms in an industry have comparable WACCs, the major differential should be the firm’s
ROI because the larger the ROI-WACC difference, the greater the justified P/BV ratio.

As shown in Exhibit 14.16, the P/BV ratios for the industry and market have increased
from about 2.5–3.5 to a peak of 5–6 and ended at about 2.0. In contrast, WAG started at about
2.8, peaked at 6.2, and ended at 2.1. A plot of relative valuation ratios in Exhibit 14.17 indi-
cates that Walgreens has consistently sold at a higher P/BV ratio than its industry and the
market. A higher P/BV ratio for WAG is clearly justified relative to both the market and its
industry due to its consistently higher ROE. The recent reduction in the differences between
P/BV ratios is also justified because of WAG’s declining ROE. Still, a relative ratio of 0.99 to
the market for 2008 as shown in Exhibit 14.17 appears to be too low.
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Exhibit 14.17 Time-Series Plot of Relat ive Price/Book Value Ratios for Walgreens/Industry

and Walgreens/Market: 1993–2009
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Exhibit 14.16 Time-Series Plot of Mean Price/Book Value Ratios for Walgreens, Retai l

Drugstores, and Industrials : 1993–2009
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14.8.2 Price/Cash Flow (P/CF) Ratio
As noted in Chapter 10, the price/cash flow ratio has grown in prominence and use because
many observers contend that a firm’s cash flow is less subject to manipulation than its earn-
ings per share and because cash flows are widely used in the present value of cash flow models
discussed earlier. An important question is: Which of the several cash flow specifications
should an analyst employ? In this analysis, we use the EBITDA cash flow measure equal to
net income plus interest, depreciation, and taxes because this cash flow measure can be derived
for both the retail drugstore industry and the market. Although it is certainly legitimate to
have a preference for other cash flow measures as discussed in Chapter 10, a demonstration
using this measure should provide a valid comparison for learning purposes.

The time-series graph of the P/CF ratio in Exhibit 14.18 shows that the industry and mar-
ket ratios were highly correlated and ranged from about 10 in 1993 to a high of about 25 and
30 in 1999–2000 and ended in 2008 at 10 times for the industry and 6 times for the market. In
contrast, the volatile Walgreens ratio ranged from about 10 at the beginning to a high of al-
most 45 in 2000 and ended at about 7 times in 2008. The P/CF ratio is similar to the P/E ratio
because it is driven by the growth rate and volatility of cash flow, which means that Walgreens
should have a higher ratio. Specifically, as shown in Exhibit 14.3, WAG’s growth rate of cash
flow is much higher than both the industry and the market (almost 21 percent for Walgreens
versus about 10 percent for the industry and only 3 percent for the market). Further, its
growth rate is quite stable compared to the industry and market. Therefore, since WAG’s
cash flow growth rate is higher and risk is lower, its P/CF ratios should definitely be larger—
the question is whether it should be 73 and 81 percent higher, as shown by the average relative
ratios in Exhibit 14.4. Notably, the Co./Ind. and Co./Mkt. ratios (in Exhibit 14.19) in 2008 in-
dicate relative undervaluation of Walgreens stock based on values of 0.77 and 1.20.

Exhibit 14.18 Time-Series Plot of Price/Cash Flow Ratios for Walgreens, Retai l Drugstores,

and Industr ials : 1993–2009
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14.8.3 Prices/Sales (P/S) Ratio
The price-to-sales ratio (P/S) has had a long but generally neglected existence followed by a
recent reawakening. Phillip Fisher (1958), in his classic book, suggested this ratio as a valuable
tool when considering investments, including growth stocks, Subsequently, his son Kenneth
Fisher (1984) used the P/S ratio as a major stock selection variable in his book. P/S was also
suggested by Leibowitz (1997) and was likewise espoused by O’Shaughnessy (1997), when he
compared several stock selection techniques. Leibowitz makes the point that sales growth
drives the growth of all subsequent earnings and cash flows. Further, those concerned with ac-
counting manipulation point out that sales is one of the purest numbers available. Notably,
this ratio is equal to the P/E ratio times the net profit margin (earnings/sales), which implies
that the P/S ratio is heavily influenced by the profit margin of the entity being analyzed in ad-
dition to sales growth and sales volatility (risk).

As shown in Exhibit 14.4 and Exhibit 14.20, the P/S ratio for Walgreens has experienced a
range from 0.43 to a peak of 1.29 and finished at 0.48, compared to its industry that ranged
from 0.39 to 1.05 and also ended at 0.48. Finally, the market P/S series ranged from 0.76 to
2.09 and ended at 0.99. Notably, the market P/S ratio was always higher than both Walgreens
and its industry. The plot of relative ratios in Exhibit 14.21 shows that the company-to-industry
ratio increased to a peak of 1.56 in 2002 and has generally declined since then.

Alternatively, the company-to-market ratio reached a peak of 0.80 in 2002 and likewise gen-
erally declined after that. Recall that three variables should impact the P/S ratio: sales growth
rate, volatility of sales growth, and the profit margin. An analysis of the three variables justifies
a higher P/S ratio for WAG relative to its industry but not relative to the market. Specifically, as
shown in Exhibit 14.3, the 10-year growth rate of sales for WAG was clearly higher at 13.61
percent compared to 9.21 percent and 3.66 percent for the industry and market. In addition,
the volatility of sales growth for WAG was close to zero compared to the industry that experi-
enced a slowdown in 2001 and 2002, while the market experienced a sales decline in 2001–2002

Exhibit 14.19 Time-Series Plot of Relat ive Price/Cash Flow Ratios for Walgreens/Industry and

Walgreens/Market: 1993–2009
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Exhibit 14.20 Time-Series Plot of Price/Sales Ratios for Walgreens, Retai l Drugstores, and

Industr ials : 1993–2009
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Exhibit 14.21 Times-Series Plot of Relat ive Price/Sales Ratios for Walgreens/Industry

and Walgreens/Market: 1993–2009
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and again in 2009. Finally, the PM comparison in Exhibit 14.8 shows that the average PM over
the last 10 years for WAG was above the industry (3.61 percent versus 3.05 percent), but below
the market (3.61 percent versus 6.17 percent). Therefore, because of the superior WAG/Industry
performance in sales growth, sales volatility, and profit margin, the Walgreens P/S ratio clearly
should be higher than its industry—probably in the range of 1.20 compared to 1.00 in 2008. In
contrast, the large difference in the Co./Mkt. profit margin in favor of the market (3.61 percent
versus 6.17 percent) dominates the sales growth and stability and calls for a consistently higher
P/S ratio for the market relative to WAG—but should the market ratio be twice as large?

14.8.4 Summary of Relative Valuation Ratios
The first observation related to these four ratios is that all of them experienced a cyclical
change over the 17 years—they generally started at a low point in 1993, increased dramatically
to a peak prior to the 2000–2001 crash, then typically declined toward the original values by
2008. The performance of the ratios for Walgreens relative to its industry and the market var-
ied between the specific ratios.

Regarding the P/E ratio based on risk and earnings growth, WAG should clearly have a
higher P/E than its industry and also a little higher than the market. If you apply a higher than
market P/E to future earnings, WAG is currently undervalued. An analysis of relative ROEs
indicated that Walgreens should have a higher P/BV ratio than both the industry and the
market—the recent company/market ratio of less than 1.00 again implies WAG is undervalued
relative to the market. The P/CF ratio for WAG should be higher than both the industry and the
market due to a higher rate of growth and more stable growth. While the long-run relative P/CF
ratios appear high, the more recent ratio of 0.77 for the company/industry is clearly too low and
the 1.20 for the company/market appears appropriate. Finally, the P/S ratio that is a function of
stable sales growth and the profit margin should be much higher for WAG than its industry and
a little higher for the market than the company. A relative P/S ratio of 1.00 for the industry
clearly indicates undervaluation for WAG, while a relative ratio of 0.48 for the company market
is in the right direction but seems too low, which also points toward undervaluation for WAG.

In conclusion, virtually all the ratios for Walgreens were in the expected direction relative
to its industry and the market—the only questions were the extent of difference. Both the P/E
and the P/BV ratios pointed toward an undervaluation of WAG, while the relative P/CF ratios
for WAG were mixed—the Co./Ind. results implied undervaluation, while the Co./Mkt. ratio
was reasonable. Finally, both of the relative P/S ratios indicated that WAG was undervalued.

The following section considers some techniques used to analyze and derive values for
growth companies.

14.9 ANALYSIS OF GROWTH COMPANIES
Investment literature contains numerous accounts of the rapid growth of such companies as
Walmart, Intel, Microsoft, Apple, Pfizer, and Google, along with stories about investors who
became wealthy because of the timely acquisition of these stocks. The very high rates of return
on these stocks indicate that the early and proper valuation of true growth companies can be
extremely rewarding. At the same time, for every successful Apple or Google, numerous firms
did not survive. In addition, there are many instances where the stock price of a true growth
company overcompensated for the firm’s expected growth, and subsequent returns on the
company’s stock were below expectations. As noted in Solt and Statman (1989) and our earlier
discussion, the common stock of a growth company is not always a growth stock.

You are familiar with the DDM assumptions—that is, that dividends are expected to grow
at a constant rate for an infinite time period. As explained in Chapter 11, although these as-
sumptions are reasonable when evaluating the aggregate market and some large mature
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industries, they can be very tenuous when analyzing individual securities. These assumptions
are extremely questionable for a true growth company.

14.9.1 Growth Company Defined
Recall that a growth company has the opportunities and ability to invest capital in projects
that generate rates of return greater than the firm’s cost of capital. Such a condition is consid-
ered to be temporary. The point is, in a competitive economy, if the rates of return for a given
industry or company exceed the rates of return expected based on the risk involved, other
companies will enter the industry, increase the supply, and eventually drive prices down until
the rates of return earned on capital invested are consistent with the risk involved.

14.9.2 Actual Returns above Required Returns
The notion of a firm consistently earning rates of return above its required rate of return needs
elaboration. Firms are engaged in business ventures that offer opportunities for investment of
corporate capital, and these investments entail some risk. Investors determine their required re-
turn for owning a firm based on the risk of its investments compared to the risk of other firms.
This required rate of return on all of the firm’s capital is referred to as the firm’s weighted aver-
age cost of capital (WACC). In a state of equilibrium, the rates of return earned on risky invest-
ments by the firm should equal the rates of return required by investors. Rates of return above
those required for the risk involved are referred to as pure profits or excess profits.

Excess profits are possible only in a noncompetitive environment. Assume that a medical
equipment firm is able to earn 20 percent on its capital, while investors require only 15 percent
from the firm because of its risk. The extra 5 percent is defined as pure profit, and numerous
companies would enter the medical equipment field to enjoy these excess profits. These compe-
titors would increase the supply of equipment and reduce the price that producers could charge
for the equipment until the marginal returns equaled the required return due to risk.

Because many firms have derived excess profits for a number of years, these excess returns
are probably not due to a temporary disequilibrium but rather because of some noncompeti-
tive factors that exist, such as patents or copyrights that provide monopoly rights to a process
or a manuscript for a specified period. During this period of protection from competition, the
firm can derive above-normal returns. Also, a firm could possess strategies, discussed by Por-
ter, that provide added profits (e.g., a unique marketing technique or other organizational
characteristics). Finally, there may be significant barriers to entry, such as capital requirements.

In a purely competitive economy, true growth companies would not exist because competi-
tion would not allow continuing excess return investments. The fact is, our economy is not
perfectly competitive (although this typically is the best model to use) because there are a
number of frictions that restrict competition. Therefore, it is possible for temporary true
growth companies to exist in our economy. The significant question is: How long can these
growth companies earn these excess profits?

14.9.3 Growth Companies and Growth Stocks
Recall that a growth stock is expected to experience above-average risk-adjusted rates of return
during some future period. This means that any undervalued stock can be a growth stock, re-
gardless of the type of company. Alternatively, the stock of a growth company that is substan-
tially overvalued could be a speculative stock because the probability of below-normal returns
on the stock would be very high even if the company fulfilled expectations.

In this section, we discuss models that are meant to help you evaluate the unique earnings
stream of a growth company. As a result, you should derive a better estimate of the firm’s value
and be able to judge whether the stock of a growth company is (1) a growth stock, (2) a properly
valued stock, or (3) a speculative overvalued stock.
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14.9.4 Alternative Growth Models12

In this section, we consider the full range of growth models, from no growth and negative
growth to dynamic true growth. Knowledge of the full range will help you understand the life
cycle of true growth companies. We assume the company is an all-equity firm to simplify the
computations.

14.9.5 No-Growth Firm
The no-growth firm is a mythical company that is established with a specified portfolio of in-
vestments that generate a constant stream of earnings (E) equal to the rate of return on assets
(r) times the value of assets. Earnings are calculated after allowing for depreciation expense
used to maintain the assets at their original value. Therefore:

14.10 E = r × Assets

An important assumption for a no-growth firm is that all earnings of the firm are paid out in
dividends; if b is the rate of retention, b = 0. Hence:

14.11 E = r × Assets = Dividends

Under these assumptions, the value of the firm is the discounted value of the perpetual stream
of earnings (E). The discount rate (the investor’s required rate of return) is specified as k. In
this case, it is assumed that r = k. The firm’s rate of return on assets equals its required rate of
return. Therefore, the value of the firm is:

14.12 V =
E
k
=
ð1− bÞE

k

In the no-growth case, the earnings stream never changes because the asset base never
changes, and the rate of return (r) on the assets never changes. Therefore, the value of the
firm never changes, and investors continue to receive k on their investment.

14.13 k = E/V

14.9.6 Long-Run Growth Models
Long-run models differ from the no-growth models because they assume some of the earnings
are reinvested. In all cases, it is postulated that the market value (V) of an all-equity firm is the
capitalized value of three component forms of returns discounted at the rate k.

• E = the level of (constant) net earnings expected from existing assets, without further net
investments.

• G = the growth component that equals the present value of capital gains expected from
reinvested funds. The return on reinvested funds is equal to r, which equals mk (m is the
relative rate of return operator). If m is equal to 1, then r = k. If m is greater than 1, the
projects that generate these returns are considered true growth investments (r > k). If m
is less than 1, the investments are generating returns (r) below the cost of capital (r < k).

• R = the reinvestment of net earnings (E) is equal to bE, where b is a percent of retention
which is between zero (no reinvestment) and unity (total reinvestment; no dividends).

Simple-Growth Model This model assumes the firm has growth investment opportunities
that provide rates of return equal to r, where r is greater than k (m is above 1). Further, it is
assumed that the firm can invest R dollars a year at these rates and that R = bE; R is a constant
dollar amount because E is the constant earnings at the beginning of the period.

12The discussion in this section draws heavily from Salomon (1963) and Miller and Modigliani (1961).
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The value of G, the capital gain component, is computed as follows: The first investment of
bE dollars yields a stream of earnings equal to bEr dollars, and this is repeated every year. Each
of these earnings streams has a present value, as of the year it begins, of bEr/k, which is the
present value of a constant perpetual stream discounted at a rate consistent with the risk in-
volved. Assuming the firm does this every year, it has a series of investments, each of which
has a present value of bEr/k. The present value of all these series is (bEr/k)/k, which equals
bEr/k2. But because r = mk, this becomes:

14.14 bEmk
k2

=
bEm
k

ðGross Present Value of Growth InvestmentsÞ

To derive these flows, the firm must invest bE dollars each year. The present value of these
annual investments is equal to bE/k. Therefore, the net present value of growth investments is
equal to:

14.15 bEm
k

−
bE
k
ðNet Present Value of Growth InvestmentsÞ

The important variable is the value of m, which indicates the relationship of r to k. Combining
this growth component with the capitalized value of the constant earnings stream indicates
that the value of the firm is:

14.16 V =
E
k
+

bEm
k

−
bE
k

� �

This equation indicates that the value of the firm is equal to the capitalized value of the con-
stant earnings stream plus a growth component equal to the net present value of reinvestment
in growth projects. By combining the first and third terms in Equation 14.16, it becomes:

14.17 V =
Eð1− bÞ

k
+
bEm
k

Because E(1 − b) is the dividend (D), this model becomes:

14.18 V =
D
k
+
bEm
k

ðPresent Value of Constant Dividend plus the Gross
Present Value of Growth InvestmentsÞ

It can be stated as earnings only by rearranging equation 14.16:

14.19 V =
E
k
+
bEðm− 1Þ

k
ðPresent Value of Constant Earnings plus the Present
Value of Excess Earnings from Growth InvestmentsÞ

Expansion Model The expansion model assumes a firm retains earnings to reinvest but re-
ceives a rate of return on its investments that is equal to its cost of capital (m = 1, so r = k).
The effect of such a change can be seen in Equation 14.15, where the net present value of
growth investments would be zero. Therefore, Equation 14.16 would become:

14.20 V =
E
k

Equation 14.17 would become:

14.21 V =
Eð1− bÞ

k
+
bE
k

=
E
k

Equation 14.18 is still valid, but the present value of the growth investment component would be
smaller because m would be equal to 1. Finally, the last term in equation 14.19 would disappear.
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This discussion indicates that simply because a firm retains earnings and reinvests them, it
is not necessarily beneficial to the stockholder unless the reinvestment rate is above the required
rate (r > k). Otherwise, the investor in a tax-free world would be as well off with all earnings
paid out in dividends. Either way, your return is k.

Negative-Growth Model The negative-growth model applies to a firm that retains earnings
(b > 0) and reinvests these funds in projects that generate rates of return below the firm’s cost
of capital (r < k or m < 1). The impact of this on the value of the firm can be seen from equa-
tion 14.15, which indicates that with m < 1, the net present value of the growth investments
would be negative. Therefore, the value of the firm in equation 14.16 would be less than the
value of a no-growth firm or an expansion firm. This also can be seen by examining the effect
of m < 1 in equation 14.19. The firm is withholding funds from the investor and investing them
in projects that generate returns less than those available from comparable risk investments.

Such poor performance may be difficult to uncover because the firm’s asset base will grow
since the firm is retaining earnings and acquiring assets. Notably, the earnings of the firm will
also increase if it earns any positive rate of return on the new assets. The important point is,
the earnings will not grow by as much as they should, so the value of the firm will decline over
time when investors discount the below required cash flows from this reinvestment stream at
the firm’s cost of capital.

What Determines the Capital Gain Component? These equations highlight the factors
that influence the capital gain component. Beginning with Equation 14.14, all the equations
suggest that the gross present value of growth investments is equal to:

bEm/k

Therefore, three factors influence the size of this capital gain term. The first is b, the percentage of
earnings retained for reinvestment. The greater the proportion of earnings retained, the larger the
capital gain component. The second factor is m, which is the most critical variable because it in-
dicates the relationship between the firm’s rate of return on investments and the firm’s required
rate of return (i.e., its cost of capital). A value of 1 indicates the firm is earning only its required
return. A firm with an m greater than 1 is a true growth company. The important question is, how
much greater than k is the return? The final factor is the time period for the superior investments.
How long can the firm make these superior return investments? This critical time factor often is
overlooked because we have typically assumed an infinite horizon to simplify the computations.
However, when analyzing growth companies in the real world, this time estimate is clearly a major
consideration. In summary, the three factors that influence the capital gain component are:

1. The amount of capital invested in growth investments (b)
2. The relative rate of return earned on the funds retained (m)
3. The time period for these growth investments

Dynamic True Growth Model A dynamic true growth model applies to a firm that invests a
constant percentage of current earnings in projects that generate rates of return above the
firm’s required rate (r > k, m > 1). In contrast to the simple-growth model, where the firm
invests a constant dollar amount each year, in this model the amount invested is growing
each year as earnings increase. As a result, the firm’s earnings and dividends will grow at a
constant rate that is equal to br (the percentage of earnings retained times the return on in-
vestments). In the current model, this would equal bmk, where m is greater than 1. Given
these assumptions, the dynamic-growth model for an infinite time period is the dividend dis-
count model derived in the appendix to Chapter 11:

14.22 V =
D1

k− g
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Applying this model to a true growth company means that earnings and dividends are grow-
ing at a constant rate and the firm is investing larger and larger dollar amounts in projects that
generate returns greater than k. Moreover, the DDM model implicitly assumes that the firm
can continue to do this for an infinite time period. If the growth rate (g) is greater than k, the
model blows up and indicates that the firm should have an infinite value. Durand (1957) con-
sidered this possibility and concluded that, although many firms had current growth rates
above the normal required rates of return, very few of their stocks were selling for infinite
values. He explained this by contending that investors expected the reinvestment rate to
decline or they felt that the growing set of investment opportunities would not be available
for an infinite time period. Exhibit 14.22 contains a summary of the alternative company
characteristics.

14.9.7 The Real World
Because these models are simplified to allow us to develop a range of alternatives, several of
them are extremely unrealistic. In the real world, companies generally would combine these
models. Unfortunately, most firms have made some investments where r < k, and many firms
invest in projects that generate returns about equal to their cost of capital. Finally, most firms
invest in some projects that provide rates of return above the firm’s cost of capital (r > k). The
crucial questions are (1) how much is invested in these true growth projects? and (2) how long
do these true growth opportunities last?

Given this understanding of growth companies and what creates their value, the rest of the
chapter considers various models that help you understand how to identify a true growth com-
pany and estimate specific values for these growth companies. We begin with models that are
intended to identify growth companies in terms of providing excess economic value, which
some contend is due to franchise value. Subsequently, we consider several models that are in-
tended to provide a valuation of these companies by concentrating on how long the superior
growth can continue and, alternatively, the extent and length of the superior growth. This final
model has some similarities to the three-stage cash flow models.

14.10 MEASURES OF VALUE ADDED13

In addition to the DDM, which feeds into the P/E ratio valuation technique and the supple-
mentary P/BV, P/CF, and P/S ratios, there is also interest in a set of performance measures

Exhibit 14.22 Summary of Company Descript ions

Retention
Return on
Investments

No-growth company b = 0 r = k
Long-run growth (assumes reinvestment)
Negative growth b > 0 r < k
Expansion b > 0 r = k
Simple long-run growth b > 0

(constant $) r > k
Dynamic long-run growth b > 0

(constant %) r > k

13This section benefited from Peterson and Peterson (1996).
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referred to as “value-added” measures. Notably, these value-added measures of performance
are directly related to the capital budgeting techniques used in corporation finance. Specifi-
cally, they consider economic profit, which is analogous to the net present value (NPV)
technique used in corporate capital budgeting. These value-added measures examine manage-
ment performance based on the ability of managers to add value to the firm. They are also
considered by some security analysts as possible indicators of future equity returns, based on
the logic that superior management performance should be reflected in a company’s stock re-
turns. In the subsequent discussion, we concentrate on three measures of value added:
economic value added (EVA) and market value added (MVA), pioneered by Stern and
Stewart, and discussed in Stewart (1991), and the franchise factor developed by Leibowitz
and Kogelman (1994).

14.10.1 Economic Value Added (EVA)14

As noted, EVA is closely related to the net present value (NPV ) technique, wherein you evalu-
ate the expected performance of an investment by discounting its future cash flows at the
firm’s weighted average cost of capital (WACC) and compare this sum of discounted future
cash flows to the cost of the project. If the discounted cash flows are greater than its cost, the
project is expected to generate a positive NPV, which implies that it will add to the value of
the firm and, therefore, should be undertaken. EVA extends this concept to evaluate the
annual performance of management by comparing the firm’s net operating profit less adjusted
taxes (NOPLAT) to the firm’s total cost of capital in dollar terms, including the cost of equity.
In this analysis, if the firm’s NOPLAT during a specific year exceeds its dollar cost of capital, it
has a positive EVA for the year and has added value for its stockholders. In contrast, if the
EVA is negative, the firm has not earned enough during the year to cover its total cost of
capital and the value of the firm has declined. Specifically, NOPLAT indicates what the
firm has earned for all capital suppliers, and the dollar cost of capital is what all the capital
suppliers required—including the firm’s equity holders. The following summarizes the major
calculations:15

EVA=
ðAÞ Adjusted Operating Profits before Taxes
Minus ðBÞ Cash Operating Taxes
Equals ðCÞ Net Operating Profits Less Adjusted Taxes ðNOPLATÞ
Minus ðDÞ the Dollar Cost of Capital
Equals ðEÞ Economic Value Added ðEVAÞ

In turn, these items are calculated as follows:

Operating Profit (after Depreciation and Amortization)

Add: Implied Interest on Operating Leases

Add: An Increase in the LIFO Reserve

Add: Goodwill Amortization

Equals: (A) Adjusted Operating Profits before Taxes

14EVA is a registered trademark of Stern, Stewart, & Co.
15For a detailed discussion, see Stewart (1991), or Peterson and Peterson (1996). For summary discussions, see Jones
(1995).
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Income Tax Expense

Add: Decrease in Deferred Taxes

Add: Tax Benefit from Interest Expenses

Add: Tax Benefit from Interest on Leases

Less: Taxes on Nonoperating Income

Equals: (B) Cash Operating Taxes

(A) − (B) = (C) Net Operating Profits Less Adjusted Taxes (NOPLAT)

Capital =

Net Working Capital (current assets less non-interest-bearing liabilities)

Add: LIFO Reserve

Add: Net Plant, Property, and Equipment

Add: Other Assets

Add: Goodwill

Add: Accumulated Goodwill Amortized

Add: Present Value of Operating Leases

Equals: Capital

Weighted Average Cost of Capital (WACC) =
(Book Value of Debt/Total Book Value) × (the Market Cost of Debt)

(1 − Tax Rate)

(Book Value of Equity/Total Book Value) × (Cost of Equity)

(Cost of equity is based on the CAPM using the prevailing 10-year Treasury

bond as the RFR, a calculated beta, and a market risk premium between 3

and 6 percent.)

(D) Dollar Cost of Capital = Capital × WACC16

(E) Economic Value Added (EVA) =
(C) Net Operating Profits Less Adjusted Taxes (NOPLAT )

Minus (D) Dollar Cost of Capital

EVA Return on Capital The preceding calculations provide a positive or negative dollar
value, which indicates whether the firm earned an excess above its cost of capital during the
year analyzed. There are two problems with this annual dollar value for EVA. First, how does
one judge over time if the firm is prospering relative to its past performance? Although you
would want the absolute EVA to grow over time, the question is whether the rate of growth
of EVA is adequate for the additional capital provided. Second, how does one compare alter-
native firms of different sizes? Both of these concerns can be met by calculating an EVA return
on capital equal to:

EVA Return on Capital = EVA/Capital

You would want this EVA rate of return on capital for a firm to remain constant over time, or,
ideally, to grow. Using this ratio, you can compare firms of different sizes and determine
which firm has the largest economic profit per dollar of capital.

16Recall that during the discussion earlier in this chapter when we calculated the WACC for Walgreens’ we made the
point that using book value weights typically resulted in a lower WACC than using market value weights—for WAG,
the difference was 6.90 percent using book values versus 7.65 percent for market weights. A lower WACC means a
higher EVA.
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An Alternative Measure of EVA An alternative but equal way to measure and think about
EVA is to compare directly the firm’s return on capital employed to the firm’s average cost of
capital (i.e., its WACC). As noted previously, it is this difference in the actual rate of return
earned compared to the firm’s required rate of return that identifies a company as a true
growth company. Another way to measure EVA is to multiply this EVA spread (return on cap-
ital minus WACC) by the amount of capital employed. The appeal of this EVA spread ap-
proach is that it concentrates on the factors that create a growth company. Also, it helps the
management and analysts recognize that true growth can be created by either (1) increasing
the firm’s return on capital or (2) reducing its cost of capital.

14.10.2 Market Value Added (MVA)
In contrast to EVA, which generally is an evaluation of internal performance, MVA is a mea-
sure of external performance—how the market has evaluated the firm’s performance in terms
of the market value of debt and market value of equity compared to the capital invested in the
firm.

Market Value Added ðMVAÞ = ðMarket Value of FirmÞ−Capital
 − Market Value of Debt
 − Market Value of Equity

Again, to properly analyze this performance, it is necessary to look for positive changes over
time—that is, the percent change each year. Subsequently, you need to compare these annual
changes in MVA with those for the aggregate stock and bond markets, because these market
values can be impacted by interest rate changes and general economic conditions.

14.10.3 Relationships between EVA and MVA
Although EVA is used primarily for evaluating management performance, it also is being used
by external analysts to evaluate management with the belief that superior internal performance
should be reflected in a company’s stock performance. Several studies have attempted to deter-
mine the relationship between the two variables (EVA and MVA), and the results have not
been encouraging. Although the stock of firms with positive EVAs has tended to outperform
the stocks of negative EVA firms, the differences are typically insignificant and the relationship
does not occur every year. This poor relationship may be due to the timing of the analysis
(how fast EVA is reflected in stocks) or because the market values (MVAs) are affected by fac-
tors other than EVA—for example, MVA can be impacted by market interest rates and by
changes in future expectations for a firm not considered by EVA. The point is, EVA does an
outstanding job of evaluating management’s past performance in terms of adding value. While
one would certainly hope that superior past performance will continue, there is nothing certain
about this relationship.

14.10.4 The Franchise Factor
The franchise factor concept is similar to EVA since it recognizes that, to add value to a firm,
it is necessary to invest in projects that provide excess NPV—that is, the firm must generate
rates of return above its WACC. This technique is directly related to the valuation approach
we have been using since the franchise value approach breaks a firm’s observed P/E ratio
down into two components: (1) the P/E that is based on the company’s ongoing business (its
base P/E), and (2) a franchise P/E that the market assigns to the expected value of new and
profitable business opportunities. This can be visualized as:

14.23 Franchise P/E = Observed P/E − Base P/E
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The base P/E is the reciprocal of the market discount rate k (it is 1/k). For example, if the
stock’s market discount rate is 8 percent, the base P/E would be about 12.5 times.

What determines the franchise P/E? Not surprising, it is a function of the relative rate of
return on new business opportunities compared to the firm’s cost of equity (the franchise fac-
tor) and the size of the superior return opportunities (the growth factor).

14.24 Incremental Franchise P=E = Franchise Factor×Growth Factor=
R− k
rk

×G

where:

R= the expected return on the new opportunities
k = the current cost of equity
r = the current ROE on investment
G= the present value of the new growth projects relative to the current value of the firm

The critical factors determining the franchise P/E are the difference between R and k and the
size of these growth opportunities relative to the firm’s current size (i.e., G).17

14.10.5 Growth Duration Model
The purpose of the growth duration model is to help you evaluate the high P/E ratio for the
stock of a growth company by relating its P/E ratio to the firm’s rate of growth and duration
of growth. As discussed previously, a stock’s P/E ratio is a function of (1) the firm’s expected
rate of growth of earnings per share, (2) the stock’s required rate of return, and (3) the firm’s
dividend-payout ratio. Assuming equal risk and no significant difference in the payout ratio
for different firms, the principal variable affecting differences in the earnings multiple for two
firms is the difference in expected growth. As noted earlier, the growth estimate must consider
both the rate of growth and how long this growth rate can be sustained—that is, the duration
of the expected growth rate. Recall that, no company can grow indefinitely at a rate substan-
tially above normal. For example, Apple cannot continue to grow at 20 percent a year for an
extended period, or it will eventually become the entire economy. In fact, Apple or any similar
growth firm will eventually run out of excess profit investment projects. Recall that continued
growth at a constant rate requires that larger amounts of money be invested in high-return
projects because the constant-growth model requires that you invest a constant percentage of
current earnings. Eventually, competition will encroach on these high-return investments and
the firm’s growth rate will decline to a rate consistent with the rate for the overall economy.
Therefore, a reasonable and accurate estimate of the implied duration of a firm’s high-growth
period becomes significant.

Computation of Growth Duration The growth duration concept was suggested by Holt
(1962), who showed that if you assume equal risk between a given security and a market secu-
rity, such as the S&P Industrials (i.e., a beta close to 1.0), you can concentrate on the differen-
tial expected growth rates for the market and for the growth firm as a factor causing the
alternative P/E ratios. Given these assumptions, you can compute the market’s implied growth
duration for the growth firm.

If E0(0) is the firm’s current earnings, then E0(t) is earnings in Period t according to the
expression:

14.25 E0(t) = E(0)(1 + G)0

17For further detail and examples of the application, see Leibowitz and Kogelman (1994).
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where G is the expected annual percentage growth rate for earnings. To adjust for dividend
payments, it was assumed that all dividend payments are used to purchase further shares of
the stock. This means the number of shares (N) will grow at the dividend yield rate (D).
Therefore:

14.26 N(t) = N(0)(1 + D)t

To derive the total earnings for a firm, E(t), the growth rate in per-share earnings and the
growth rate in shares are combined as follows:

14.27 E(t) = E0(t)N(t) = E0(0)[(1 + G)(1 + D)]t

Because G and D are small, this expression can be approximated by:

14.28 EðtÞ≈E0ð0Þð1+G+DÞt

Assuming the growth stock (g) and the nongrowth stock (a) have similar risk and dividend
payout, the market should value the two stocks in direct proportion to their earnings in year
T (i.e., they will have the same P/E ratio), where T is the time when the growth company will
begin to grow at the same rate as the market (i.e., the nongrowth stock). Put another way, T is
the number of years the growth stock is expected to grow at the high rate. In other words,
current prices should be in direct proportion to the expected future earnings ratio that will pre-
vail in year T. This relationship can be stated:

14.29
Pgð0Þ
Pað0Þ
� �

≈
Egð0Þð1+Gg +DgÞT
Eað0Þð1+Ga +DaÞT

 !

or

14.30
Pgð0Þ=Egð0Þ
Pað0Þ=Eað0Þ
� �

≈
1+Gg +Dg

1+Ga +Da

� �T

Equation 14.30 implies that the P/E ratios of the two stocks are in direct proportion to the ratio
of composite growth rates raised to the Tth power. You can solve for T by taking the log of
both sides as follows:

14.31 ln
Pgð0Þ=Egð0Þ
Pað0Þ=Eað0Þ
� �

≈T  ln
1+Gg +Dg

1+Ga +Da

� �

The growth duration model answers the question: How long must the earnings of the growth
stock grow at this expected high rate, relative to the nongrowth stock, to justify its prevailing
above-average P/E ratio? You must then determine whether this implied growth duration esti-
mate is reasonable in terms of the company’s potential.

Consider the following example. The stock of Walgreens is selling for $43 a share with
expected per-share earnings of $2.38 (its future earnings multiple is about 18 times). The
expected EPS growth rate for Walgreens is estimated to be about 10 percent a year,
and its dividend yield has been 1 percent and is expected to remain at this level. In contrast,
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the S&P Industrials Index has a future P/E ratio of about 16, an average dividend yield of 2
percent, and an expected growth rate of 6 percent. Therefore, the comparison is as follows:

S&P Industrials Walgreens

P/E ratio 16.00 18.00

Expected growth rate 0.06 0.10

Dividend yield 0.02 0.01

Inserting these values into equation 14.31 yields the following:

ln
18:00
16:00

� �
=T ln

1+ 0:10+ 0:01
1+ 0:06+ 0:02

� �

lnð1:125Þ=T  ln
1:11
1:08

� �
lnð1:125Þ=T  lnð1:028Þ

T =
lnð1:125Þ
lnð1:028Þ × ðlog base 10Þ

=
0:0511482
0:01199311

= 4:26 years

These results indicate the market is implicitly assuming that Walgreens can continue to grow
at this composite rate (11 percent) for about 4.3 more years, after which it is assumed Wal-
greens will grow at the same total rate (8 percent) as the aggregate market (i.e., the S&P Indus-
trials). You must now ask, can this superior growth rate be sustained by Walgreens for at least
this period? If the implied growth duration is greater than you believe is reasonable, you would
advise against buying Walgreens stock. If the implied duration is below your expectations (e.g.,
you believe WAG can sustain this growth rate differential for 6 or 7 years), you would recom-
mend buying the stock.

Intraindustry Analysis Besides comparing a company to a market series, you can directly
compare two firms. For an intercompany analysis, you should compare firms in the same in-
dustry because the equal risk assumptions of this model are probably more reasonable.

Consider the following example from the computer software industry:

Company A Company B

P/E ratios 31.00 25.00

Expected annual growth rate 0.1700 0.1200

Dividend yield 0.0100 0.0150

Growth rate plus dividend yield 0.1800 0.1350

Estimate of T a 5.53 years
aReaders should check to see that they get the same answer.

These results imply that the market expects Company A to grow at an annual total rate of 18
percent for about 5.5 years, after which it will grow at Company B’s rate of 13.5 percent. If you
believe the implied duration for growth at 18 percent is too long, you will prefer Company B;
if you believe the estimated duration is reasonable or low, you will recommend Company A.

An Alternative Use of T Instead of solving for T and then deciding whether the figure de-
rived is reasonable, you can use this formulation to compute a reasonable P/E ratio for a security
relative to the aggregate market (or another stock) if the implicit assumptions are reasonable for
the stock involved. Again, using Walgreens as an example, you estimate its expected composite
growth to be 11 percent a year compared to the expected total market growth of 8 percent.
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Further, you believe that Walgreens can continue to grow at this above-normal rate for about
5 years. Using Equation 14.31, this becomes:

lnðXÞ= 5× ln
1:11
1:08

= 5× lnð1:028Þ
= 5× 0:011993

= 0:059965

To determine what the P/E ratio for Walgreens should be given these assumptions, you must
derive the antilog of 0.059965, which is approximately 1.148. Therefore, assuming the market
multiple is 16, the earnings multiple for Walgreens should be about 1.148 times the market
P/E ratio, or about 18.4 times.

Alternatively, if you estimate that Walgreens can maintain a lower growth rate of 9 percent
for a longer period (e.g., 10 years), you would derive the antilog for 0.07961 (10 × 0.007961).
The answer is 1.203, which implies a P/E ratio of about 19.22 times for Walgreen Co.’s stock.
Notably, both of these estimates are above the current forward P/E for Walgreens of 18 times.

Factors to Consider When using the growth duration technique, remember the following fac-
tors: First, the technique assumes equal risk, which may be acceptable when comparing two
large, well-established firms in the same industry (e.g., Merck and Pfizer) to each other. It is
also reasonable for a large conglomerate, like General Electric, with a beta close to 1.0. In the
case of Walgreens, which has a beta of about 0.95, the result is conservative, meaning that the
duration would be slightly lower for WAG than the estimated years. It is probably not a valid
assumption when comparing a small growth company with a beta of 1.50 to the aggregate mar-
ket. In this case, the growth duration generated would be an underestimate of what is required.

Second, which growth estimate should be used? We prefer to use the expected rate of
growth based on the factors that affect g (i.e., the retention rate and the components of ROE).

Third, the growth duration technique assumes that stocks with higher P/E ratios have the
higher growth rates. However, there are cases in which the stock with the higher P/E ratio does
not have a higher expected growth rate or the stock with a higher expected growth rate has a
lower P/E ratio. Either of the cases generates a useless negative-growth duration value. Inconsis-
tency between the expected growth and the P/E ratio could be attributed to one of four factors:

1. A major difference in the risk involved (the low P/E high-growth company is much
riskier).

2. Inaccurate growth rate estimates. You may want to reexamine your growth rate estimate
for the firm with the higher P/E ratio; that is, could it be higher or should the growth esti-
mate for the low P/E stock be lower?

3. The stock with a low P/E ratio relative to its expected growth rate is undervalued. (Before
you accept this possibility, consider the first two factors.)

4. The stock with a high P/E and a low expected growth rate is overvalued. (Before this is
accepted, consider both its risk and your estimated growth rate.)

The growth duration concept is valid, given the assumptions made, and can help you evaluate
growth investments. It is not universally valid, though, because its answers are only as good as
the data inputs (expected growth rates) and the applicability of the assumptions. The answer
must be evaluated based on the analyst’s knowledge.

The technique probably is most useful for helping spot overvalued growth companies with
very high multiples. In such a case, the technique will highlight that the company must con-
tinue to grow at some very high rate for an extended period of time to justify its high P/E ratio
(e.g., duration of 15 to 20 years). Also, it can help you decide between two growth companies
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in the same industry by comparing each to the market, the industry, or directly to each other.
Such a comparison has provided interesting insights wherein the new firms in an industry
were growing faster than the large competitor, but their P/E ratios were substantially higher
and implied that these new firms had to maintain this large growth rate superiority for over
10 years to justify the much higher P/E ratio.

14.11 SITE VISITS AND THE ART OF THE INTERVIEW
Brokerage house analysts and portfolio managers have access to persons that the typical small
investor does not. Analysts frequently have contact with corporate personnel by telephone
(conference calls), at formal presentations, or during plant site visits. Though insider trading
laws restrict the analyst’s ability to obtain material nonpublic information, these visits facilitate
dialog between the corporation and the investor community. The analyst can gather informa-
tion about the firm’s plans and strategies, which helps the analyst understand the firm’s pro-
spects as an investment.

Interviewing is an art. The analyst wants information about the firm, and top management
wants to put the firm in the best light possible. Thus, the analyst must be prepared to focus the
interview on management’s plans, strategies, and concerns. Analysts try to gauge the sensitivity
of the firm’s revenues, costs, and earnings to different scenarios by asking “what if” questions.

Analysts have frequent telephone contact with the firm’s investor relations (IR) department
regarding company pronouncements. The chief financial officer and chief executive officer of
the firm also meet with security analysts and discuss the firm’s planning process and major
issues confronting the industry.

The analyst should work to talk with people other than top managers. Talking with middle
managers or factory workers during a plant tour, visiting stores of a retail firm, and talking
with customers provide insights beyond those of management. The firm’s major customers can
provide information regarding product quality and customer satisfaction. The firm’s suppliers
can furnish information about rising or falling supply orders and the timeliness of payments. Fi-
nally, an outstanding source of information is the firm’s competitors, who will be happy to point
out the firm’s weaknesses or possible problems. Alternatively, they may be willing to admit
which firm is its toughest competitor (If you could eliminate one competitor, who would it be?).

The idea was always that analysts were able to create a mosaic regarding future expectations for
the firm from numerous sources (including the company) and transmit this information to the
market by sending research reports to brokerage clients and portfolio managers of pensions and
mutual funds. This traditional way of doing research was changed by the SEC in 2000 when they
issued the Fair Disclosure (FD) guidelines that required all disclosure of “material information” to
be made public to all interested parties at the same time. The intent was to level the playing field
by ensuring that professional analysts did not have a competitive advantage over nonprofessional
investors. The result of this law is that many firms will not agree to interviews with analysts and
will only provide information during large public presentations over the Internet.

The long-run impact of this FD requirement is not clear in terms of how firms will relate to
the professional analyst community. One benefit is that analysts will spend more time with in-
formation sources beyond the firm, such as trade shows, customers, suppliers, and competi-
tors, to build the mosaic.

14.12 WHEN TO SELL
Our analysis has focused on determining if a stock should be purchased. In fact, when we
make a purchase, a subsequent question gains prominence: When should the stock be sold?
Many times, holding on to a stock too long leads to a return below expectations or less than
what was available earlier. When a stock’s price declines immediately following an analyst’s
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valuation and recommendation, is this a further buying opportunity, or does the decline indi-
cate new information or that the analysts missed some information or misinterpreted the im-
pact of some event that would significantly decrease the valuation?

The answer to the question of when to sell a stock is contained in the research that con-
vinced the analyst to purchase the stock in the first place. The analyst should have identified
the key assumptions and variables driving the expectations for the stock. Analysis of the stock
doesn’t end when intrinsic value is computed and the research report is written. Once the key
value drivers are identified, the analyst must continually monitor and update his or her knowl-
edge base about the firm. Notably, if the key value drivers experience weakness or there is a
major change in management, it is time to reevaluate, and possibly sell, the stock. A good
question to ask an analyst who is recommending a stock is: What events would cause you to
change your recommendation?

The stock should also be closely evaluated when the current price approaches its intrinsic
value estimate. When the stock becomes fairly priced (the undervaluation has been corrected),
it may be time to sell it and reinvest the funds in other underpriced stocks. In short, if the
“story” for buying the stock still appears to be true, continue to hold it if it has not become
fully priced (i.e., market price equal to intrinsic value). If the “story” changes, it may be time
to sell the stock. If you know why you bought the stock and constantly update your valuation
to objectively reflect new information, you’ll be able to recognize when to sell it.

14.13 INFLUENCES ON ANALYSTS
Stock analysts and portfolio managers are, for the most part, highly trained individuals who
possess expertise in financial analysis and background in their industry. A computer hardware
analyst knows as much about industry trends and new product offerings as any industry in-
sider. A pharmaceutical analyst is able to independently determine the market potential of
drugs undergoing testing and the FDA approval process. So why don’t more brokerage house
customers and portfolio managers who receive expert advice from highly trained analysts’
achieve investment success? The following subsections discuss several factors that make it dif-
ficult to “beat the market.”

14.13.1 Efficient Markets
As noted in Chapter 6, the efficient market is difficult to outsmart, especially if you are consid-
ering actively traded and frequently analyzed companies. Information about the economy, a
firm’s industry, and the firm itself is constantly being reviewed by numerous bright analysts,
investors, and portfolio managers. Investors look for situations where stocks may not be fairly
valued. Notably, because there are numerous bright, hardworking analysts, it is difficult to suc-
cessfully, frequently, and consistently find undervalued shares. Put another way, in most in-
stances the value estimated for a stock will be very close to its market price, which indicates
that it is properly valued. The best place for an analyst to seek attractive stocks is not among
well-known companies and actively traded stocks, because they are analyzed by dozens of Wall
Street analysts. Stocks with smaller market capitalizations, those not covered by many analysts,
or those whose shares are mainly held by individual investors may be the best places to search
for inefficiencies. Smaller capitalization stocks sometimes are too small for time-constrained
analysts or too small for purchase by institutional investors.18 The price of stocks not re-
searched by many analysts (“neglected stocks”) may not reflect all relevant information.19

18According to SEC regulations, mutual funds cannot own more than 10 percent of a firm’s shares. For some large
funds, this constraint will make the resulting investment too small to have any significant impact on fund returns, so
analysts do not bother to consider such stocks for purchase.
19Information on the number of analysts covering a stock is available from research firms, such as IBES and Zacks.
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14.13.2 Paralysis of Analysis
Analysts spend most of their time in a relentless search for one more contact or one more
piece of information that will ensure the correct stock recommendation. Analysts need to de-
velop a systematic approach for gathering, monitoring, and reviewing relevant information
about economic trends, industry competitive forces, and company strategy. Analysts must
evaluate the information as a whole to discern patterns that indicate the intrinsic value of the
stock rather than searching for one more piece of information.

Because markets are generally efficient, the consensus view about the firm is already re-
flected in its stock price. As noted previously, there are two requirements to earn above-
average returns: (1) the analyst must have expectations that differ from the consensus, and
(2) the analyst must be correct. Thus, the analyst should concentrate on (1) identifying what
is wrong with the market consensus (i.e., why do you differ from the consensus?), or (2) what
surprises may upset the market consensus—that is, work at estimating earning surprises.

14.13.3 Analyst Conflicts of Interest
A potential conflict can arise if communication occurs between a firm’s investment banking
and equity research division. If the investment bankers assist a firm in a stock or bond offer-
ing, it will be difficult for an analyst to issue a negative evaluation of the company. Advisory
fees have been lost because of a negative stock recommendation. Despite attempts to ensure
the independence of stock analysts, firm politics may get in the way.

The analyst is in frequent contact with the top officers of the company he or she analyzes.
Although there are guidelines about receiving gifts and favors, it is sometimes difficult to sep-
arate personal friendship and impersonal corporate relationships. Corporate officials may try
to convince the analyst that his or her pessimistic report is in error or suggest that it glosses
over recent positive developments. To mitigate these problems, an analyst should call the com-
pany’s investor relations department immediately after changing a recommendation to explain
his or her perspective. The analyst needs to maintain independence and be objective in his or
her analysis. Unfortunately, there have been instances where firms have ostracized analysts
who have issued “negative” reports on firms (i.e., not returning calls, not being available for
visits, or not calling on them during conference calls).

14.14 GLOBAL COMPANY AND STOCK ANALYSIS
As indicated on numerous occasions, a major goal of this text is to demonstrate investment
techniques that can be applied globally to markets, industries, and companies around the
world. This chapter has been heavily concerned with presenting and demonstrating these tech-
niques to U.S. firms. While space constraints do not allow a full demonstration to interna-
tional firms, it is important to point out some of the major factors and constraints that
analysts and portfolio managers need to acknowledge and adjust for when investing globally.

14.14.1 Availability of Data
In the United States, we suffer from information (data) overload, which is a blessing and a
curse since we have more information than anywhere else in the world (which is good), but
as a result there is a lot of information to digest and analyze. When you start analyzing inter-
national markets, industries, and stocks and cannot get the necessary data for valuation, you
come to appreciate what is available in the United States. Beyond the limited amount of infor-
mation, there is also the problem of timeliness (how long before you get the data?) and the
reliability (can you believe and depend upon the data published in some countries and by
some global industries?).
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14.14.2 Differential Accounting Conventions
Even when the financial data for an industry and a firm are timely and reliable, it is necessary
to recognize that the accounting rules and practices differ dramatically around the world. Not
only are the financial statements very different in general presentation, but the accounting
practices differ related to sales and expense recognition. The fact is, identical transactions in
different countries can generate significant differences in income and cash flow. As a result,
stocks in different countries will have very different P/E and P/CF ratios, not because investors
differ in valuation but because the accounting numbers used are not the same. Because of
these accounting problems, many investors advocate using the price-to-sales ratio in valuations
across countries since sales revenue is the least contaminated accounting figure. The good
news is the movement toward using global accounting standards. For an overview of this tran-
sition, see SEC Staff Paper (2011) and SEC Release (2010).

14.14.3 Currency Differences (Exchange Rate Risk)
A significant factor that must be considered by global investors is currency risk caused by
changes in exchange rates among countries. While these rate changes can work for or against
you, the point is that it creates a major uncertainty that must be considered when analyzing a
company and valuing its stock.

14.14.4 Political (Country) Risk
In the United States, we have been blessed with a stable political and economic environment.
Unfortunately, this stability was undermined by the political gridlock related to the debt ceiling
debate during the summer of 2011 that eventually led to the downgrade of our Treasury bond
rating in August 2011. Even with this “political problem” that we envision will be temporary,
most observers recognize that most other countries have greater political/country risk than the
U.S., and in some cases (e.g., Russia, Indonesia, Thailand, and Iran), it can be substantial.
Therefore, you must acknowledge this different risk factor and estimate its effect on the cost
of equity for firms in other countries.

14.14.5 Transaction Costs and Liquidity
Higher transaction costs result from less-liquid markets—where it takes longer to trade and
there is more price volatility connected to a trade—or from a trade that costs more (e.g.,
higher commissions). Again, these costs vary dramatically among countries. The good news is
the creation and consolidation of markets, as discussed in Chapter 4.

14.14.6 Valuation Differences
These individual country differences combine to cause a clear differential in the stock valua-
tion for an international stock. Specifically, the earnings or cash flow numbers will differ and
the required rate of return (the discount rate) for a non-U.S. stock will differ substantially
because there are additional risks noted, such as exchange rate risk, political risk, and higher
liquidity costs.

14.14.7 Summary
In summary, the good news when investing globally is that the valuation process is the same
around the world, and the investment decision in terms of the ultimate comparison of intrinsic
value and price is similar. The negative news is that the valuation of international securities
requires attention to several additional factors that must be considered when valuing an inter-
national stock. Therefore, everything you have learned about analysis and valuation is relevant,
but it must be applied differently (i.e., the inputs differ), depending on the country.
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SUMMARY
• This chapter demonstrates how to complete the

fundamental analysis process by analyzing a com-
pany and deciding whether you should buy its
stock. This requires a separate analysis of a com-
pany followed by the valuation of its stock. A
wonderful company can have an overpriced stock,
or a mediocre firm can have an underpriced stock.

• The chapter is mainly concerned with discussing
and demonstrating alternative valuation techniques.
The initial section contained a discussion of the
strategic alternatives available to firms in response
to different competitive pressures in their indus-
tries. The alternative corporate strategies include
low-cost leadership or differentiation, which if
properly implemented, should help the company
attain above-average rates of return. In addition,
we discussed applying SWOT analysis to a firm.
This strategic analysis of the firm’s goals, objectives,
and strategy should put you in a position to prop-
erly estimate the intrinsic value of the stock.

• When estimating a stock’s intrinsic value, we con-
sidered two approaches—the present value of cash
flow and the analysis of relative valuation ratios.
We reviewed how to estimate the major inputs to
the techniques and demonstrated these techniques
on Walgreens.

• We derived several estimated values for Walgreens
using the two approaches and compared the rela-
tive valuation ratios for the company to compara-
ble ratios for both the retail drugstore industry
and the aggregate market.

• The investment decision compares a stock’s in-
trinsic value to its prevailing market price. If the
stock’s intrinsic value exceeds the market price,
we would buy the stock. If the intrinsic value is
less than the market price, we would not buy the
stock and would sell it if we owned it.

• Because of the difficulty in estimating the intrinsic
value of growth firms, we considered alternative
specifications for growth companies and several
techniques that provide insights on valuing these
firms. These techniques include economic value
added, the franchise factor models, and a growth
duration model. These models help the analyst
concentrate attention on the relevant factors that
determine true growth. The critical question is, is
the stock of the growth company going to be a
growth stock?

• We concluded with a discussion of several unique
considerations when analyzing and valuing global
industries and firms.
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QUESTIONS
1. Give an example of a growth company, and discuss why you identify it as such. Based

on its P/E, do you think it is a growth stock? Explain.
2. Give an example of a cyclical stock, and discuss why you have designated it as such. Is

it issued by a cyclical company?
3. A biotechnology firm is growing at a compound rate of more than 21 percent a year.

(Its ROE is over 30 percent, and it retains about 70 percent of its earnings.) The stock
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of this company is priced at about 65 times next year’s earnings. Discuss whether you
consider this a growth company and/or a growth stock.

4. Select a company outside the retail drugstore industry and indicate what economic se-
ries you would use for a sales projection. Discuss why this is a relevant series.

5. Select a company outside the retail drugstore industry and indicate what industry series
you would use in an industry analysis. (Use one of the industry groups designated by
Standard & Poor’s.) Discuss why this industry series is appropriate. Were there other
possible alternatives?

6. Select a company outside the retail drugstore industry and, based on reading its annual
report and other public information, discuss what you perceive to be its competitive
strategy (i.e., low-cost producer or differentiation).

7. Discuss a company that is known to be a low-cost producer in its industry and con-
sider why it is a cost leader. Do the same for a firm known for differentiating.

8. Under what conditions would you use a two- or three-stage cash flow model rather
than the constant-growth model?

9. What is the rationale for using the price/book value ratio as a measure of relative value?
10. What would you look for to justify a price/book value ratio of 3.0? What would you

expect to be the characteristics of a firm with a P/BV ratio of 0.6?
11. Why has the price/cash flow ratio become a popular measure of relative value during

the recent past? What factors would help explain a difference in this ratio for two
firms?

12. Assume that you uncover two stocks with substantially different price/sales ratios (e.g.,
0.5 versus 2.5). Discuss the factors that might explain the difference.

13. Specify the major components for the calculation of economic value added. Describe
what a positive EVA signifies.

14. Discuss why you would want to use EVA return on capital rather than absolute EVA to
compare two companies or to evaluate a firm’s performance over time.

15. Differentiate between EVA and MVA, and discuss the relatively weak relationship be-
tween these two measures of performance. Is this relationship surprising to you?
Explain.

16. Discuss the two factors that determine the franchise value of a firm. Assuming a firm
has a base cost of equity of 11 percent and does not have a franchise value, what will
be its P/E?

17. You are told that a company retains 80 percent of its earnings and its earnings are
growing at a rate of about 8 percent a year versus an average growth rate of 6 percent
for all firms. Discuss whether you would consider this a growth company.

18. Discuss the reasoning behind the contention that in a completely competitive economy,
there would never be a true growth company.

19. Why is it not feasible to use the dividend discount model in the valuation of true
growth companies?

20. Discuss the major assumptions of the growth duration model. Why could these as-
sumptions present a problem?

21. You are told that a growth company has a P/E ratio of 13 times and a growth rate of
15 percent compared to the aggregate market, which has a growth rate of 8 percent
and a P/E ratio of 16 times. What does this comparison imply regarding the growth
company? What else do you need to know to properly compare the growth company
to the aggregate market?

22. Given the alternative companies described in the chapter (negative growth, simple
growth, dynamic growth), indicate what your label would be for Walgreens. Justify
your label.

23. Indicate and justify a growth label for General Motors.
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24. Using book value to measure profitability and to value a company’s stock has limita-
tions. Discuss five such limitations from an accounting perspective. Be specific.

25. On your visit to Alessandra Chemical Corp. (ACC), you learned that the board of direc-
tors has periodically debated the company’s dividend-payout policy.
a. Briefly discuss two arguments for and two arguments against a high dividend payout

policy
A director of ACC said that the use of dividend discount models by investors is

“proof that “the higher the dividend, the higher the stock price.”
b. Using a constant-growth dividend discount model as a basis of reference, evaluate the

director’s statement.
c. Explain how an increase in dividend payout would affect each of the following (hold-

ing all other factors constant):
(1) Internal (implied, normalized, or sustainable) growth rate
(2) Growth in book value

26. Sophie Corporation (SC) is planning to acquire a slower-growth competitor, which will
materially increase SC’s sales volume. The company to be acquired has pretax margins
that are approximately the same as those of SC. SC plans to issue $300 million in long-
term debt to finance the entire cost of the acquisition.
a. Discuss how SC’s potential acquisition might decrease its valuation based on a con-

stant-growth dividend discount model. Be sure to comment on each of the three fac-
tors in such a model.

b. Discuss two reasons why SC’s potential acquisition might increase the P/E multiple
investors are willing to pay for SC.

27. A generalized model for the value of any asset is the present value of the expected cash flows:

Value=
XN
t = 1

CFt
ð1+ kÞt

where:

N = life of the asset
CFt = cash flow in Period t
k = appropriate discount rate

Both stock and bond valuation models use a discounted cash flow approach, which in-
cludes the estimation of three factors (N, CFt, k).

Explain why each of these three factors is generally more difficult to estimate for
common stocks than for traditional corporate bonds.

PROBLEMS
1. Select two stocks in an industry of your choice, and perform a common-size income state-

ment analysis over a two-year period.
a. Discuss which firm is more cost effective.
b. Discuss the relative year-to-year changes in gross profit margin, operating profit mar-

gin, and net profit margin for each company.
2. Select a company outside the retail drugstore industry, and examine its operating profit

margin relative to the operating margin for its industry during the most recent 10-year
period. Discuss the annual results in terms of levels and percentage changes.

3. Given Cara’s beta of 1.75 and a risk-free rate of 7 percent, what is the expected rate of
return for Cara assuming:
a. a 15 percent market return?
b. a 10 percent market return?
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4. Select three companies from any industry except retail drugstores.
a. Compute their forward P/E ratios using last year’s average price [(high plus low)/2]

and estimated earnings.
b. Compute their growth rate of earnings over the last five years.
c. Look up the most recent beta reported in Value Line.
d. Discuss the relationships among P/E, growth, and risk.

5. What is the implied growth duration of Kayleigh Industries, given the following:

S&P

Industrials

Kayleigh

Industries

P/E ratios 16.00 24.00
Expected growth 0.06 0.14
Dividend yield 0.04 0.02

6. Lauren Entertainment, Inc., has an 18 percent annual growth rate compared to the market
rate of 8 percent. If the market multiple is 18, determine P/E ratios for Lauren Entertain-
ment, Inc., assuming its beta is 1.0 and you feel it can maintain its superior growth rate for:
a. the next 10 years.
b. the next 5 years.

7. You are given the following information about two computer software firms and the S&P
Industrials:

Company A Company B S&P Industrials

P/E ratio 30.00 27.00 18.00
Expected annual growth rate 0.18 0.15 0.07
Dividend yield 0.00 0.01 0.02

a. Compute the growth duration of each company stock relative to the S&P Industrials.
b. Compute the growth duration of Company A relative to Company B.
c. Given these growth durations, what determines your investment decision?

8. The value of an asset is the present value of the expected returns from the asset during the
holding period. An investment will provide a stream of returns during this period, and it
is necessary to discount this stream of returns at an appropriate rate to determine the as-
set’s present value. A dividend valuation model such as the following is frequently used:

Pi =
D1

ðki − giÞ
where:

Pi = the current price of Common Stock i
D1 = the expected dividend in Period 1
ki = the required rate of return on Stock i
gi = the expected constant-growth rate of dividends for Stock i

a. Identify the three factors that must be estimated for any valuation model, and explain
why these estimates are more difficult to derive for common stocks than for bonds.

b. Explain the principal problem involved in using a dividend valuation model to value:

(1) companies whose operations are closely correlated with economic cycles.
(2) companies that are of very large and mature.
(3) companies that are quite small and are growing rapidly.

Assume that all companies pay dividends.
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9. Your client is considering the purchase of $100,000 in common stock, which pays no di-
vidends and will appreciate in market value by 10 percent per year. At the same time, the
client is considering an opportunity to invest $100,000 in a lease obligation that will pro-
vide the annual year-end cash flows listed in Exhibit 14.23 below. Assume that each in-
vestment will be sold at the end of three years and that you are given no additional
information.

Calculate the present value of each of the two investments assuming a 10 percent dis-
count rate, and state which one will provide the higher return over the three-year period.
Use the data in Exhibit 14.23, and show your calculations.

10. The constant-growth dividend discount model can be used both for the valuation of com-
panies and for the estimation of the long-term total return of a stock.

Assume:  $20=Price of a Stock Today
8%=Expected Growth Rate of Dividends

$0:60=Annual Dividend One Year Forward

a. Using only the preceding data, compute the expected long-term total return on the
stock using the constant-growth dividend discount model.

b. Briefly discuss three disadvantages of the constant-growth dividend discount model in
its application to investment analysis.

c. Identify three alternative methods to the dividend discount model for the valuation of
companies.

11. An analyst expects a risk-free return of 4.5 percent, a market return of 14.5 percent, and
the returns for Stocks A and B that are shown in Exhibit 14.24.

Exhibit 14.23 Annual Cash Flow from Lease

End of Year

1 $ 0

2 Lease receipts 15,000

3 Lease receipts 25,000

4 Sale proceeds $100,000

Present Value of $1

Period 6% 8% 10% 12%

1 0.943 0.926 0.909 0.893

2 0.890 0.857 0.826 0.797

3 0.840 0.794 0.751 0.712

4 0.792 0.735 0.683 0.636

5 0.747 0.681 0.621 0.567

Exhibit 14.24 Stock Information

Stock Beta Analyst’s Estimated Return

A 1.2 16%

B 0.8 14%
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a. Show on a graph:

(1) where Stocks A and B would plot on the security market line (SML) if they were
fairly valued using the capital asset pricing model (CAPM).

(2) where Stocks A and B actually plot on the same graph according to the returns es-
timated by the analyst and shown in Exhibit 14.24.

b. State whether Stocks A and B are undervalued or overvalued if the analyst uses the
SML for strategic investment decisions.

12. Lauren Turk is reviewing Francesca Toy’s financial statements in order to estimate its sus-
tainable growth rate. Using the information presented in Exhibit 14.25:

a. (1) identify and calculate the three components of the DuPont formula.
(2) calculate the ROE for 2011, using the three components of the DuPont formula.
(3) calculate the sustainable-growth rate for 2011.

b. Turk has calculated actual and sustainable growth for each of the past four years and
finds in each year that its calculated sustainable-growth rate substantially exceeds its
actual growth rate. Cite two courses of action (other than ignoring the problem) that
Turk should encourage Francesca Toy to take, assuming the calculated sustainable-
growth rate continues to exceed the actual growth rate.

Exhibit 14.25 Francesca Toy, Inc. : Actual 2010 and Estimated 2011 Financial Statements for

Fiscal Year Ending December 31 ($ Mil l ions, except Per-Share Data)

2010 2011e Change (%)

Income Statement
Revenue $4,750 $5,140 7.6

Cost of goods sold $2,400 $2,540

Selling, general, and administrative 1,400 1,550

Depreciation 180 210

Goodwill amortization 10 10

Operating income $ 760 $ 830 8.4

Interest expense 20 25

Income before taxes $ 740 $ 805

Income taxes 265 295

Net income $ 475 $ 510

Earnings per share $ 1.79 $ 1.96 8.6

Average shares outstanding (millions) 265 260

Balance Sheet
Cash $ 400 $ 400

Accounts receivable $ 680 $ 700

Inventories $ 570 $ 600

Net property, plant, and equipment $ 800 $ 870

Intangibles $ 500 $ 530

Total assets $2,950 $3,100

Current liabilities $ 550 $ 600

Long-term debt $ 300 $ 300

Total liabilities $ 850 $ 900

Stockholders’ equity $2,100 $2,200

Total liabilities and equity $2,950 $3,100

Book value per share $ 7.92 $ 8.46

Annual dividend per share $ 0.55 $ 0.60
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13. Cara Partners has a client who has inquired about the valuation method best suited for
comparison of companies in an industry that has the following characteristics:

• Principal competitors within the industry are located in the United States, France, Ja-
pan, and Brazil.

• The industry is currently operating at a cyclical low, with many firms reporting
losses.

• The industry is subjected to rapid technological change.

Jones recommends that the client consider the following valuation ratios:

1. Price to earnings
2. Price to book value
3. Price to sales

a. Determine which one of the three valuation ratios is most appropriate for comparing
companies in this industry. Support your answer with two reasons that make that ratio
superior to either of the other two ratios.

The client also has expressed interest in economic value added (EVA) as a measure
of company performance. Clarence Jones asks his assistant to prepare a presentation
about EVA for the client. The assistant’s presentation includes the following statements:

1. EVA is a measure of a firm’s excess shareholder value generated over a long period
of time.

2. In calculating EVA, the cost of capital is the weighted average of the after-tax yield
on long-term bonds with similar risk and the cost of equity as calculated by the
capital asset pricing model.

3. EVA provides a consistent measure of performance across firms.

b. Determine whether each of the statements is correct or incorrect and, if incorrect, ex-
plain why.

Explanations cannot repeat the statement in negative form but must indicate what is
needed to make the statement correct.

Note: Answer Question 13b using the following template.

TEMPLATE FOR QUESTION 13B

Statement

Determine Whether Correct

or Incorrect (circle one)

If Incorrect,

Explain Why

1. EVA is a measure of a firm’s ex-
cess shareholder value generated
over a long period of time.

Correct
Incorrect

2. In calculating EVA, the cost of
capital is the weighted average of
the after-tax yield on long-term
bonds with similar risk and the
cost of equity as calculated by the
capital asset pricing model.

Correct
Incorrect

3. EVA provides a consistent mea-
sure of performance across firms.

Correct
Incorrect
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Use the Thomson One—Business School Edition Online Database to answer the following
questions.

1. Identify two firms in an industry: one that seems to follow a “cost leadership” strategy and
one that tries to be a “differentiator.” How do their common-size financial statements dif-
fer? Examine their trends in ROE using DuPont analysis. Comment on the differences
and/or similarities you find.

2. Update the analysis of Walgreens in this chapter by computing the following:
a. average compound dividend growth rate from 1993 until the most recent year
b. sustainable-growth rate
c. expected returns, based on Thomson One—Business School Edition’s beta estimate and

estimates you obtain of the current risk-free rate (the 10-year Treasury bond yield) and
a market risk premium of 3 percent, 5 percent, and 7 percent

d. the present value of dividends, using the growth assumptions in the chapter; compare
your estimated value to the current market price of WAG and indicate if you would
buy the stock.

3. Estimate Walgreen Co.’s free cash flow to equity and its operating free cash flow for the
most recent year.

4. Using peer analysis, compare Walgreen Co.’s relative valuation ratios with those of its
peers (click on the “peers” tab, then click on “overviews” and “valuation comparison”).

5. Compute the current growth duration for WAG using the growth rate determined in
Question 2b and assuming a dividend yield of 1 percent. For the market, assume a P/E of
18 times, growth of 6 percent, and a dividend yield of 2 percent.
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CHA P T E R 15
Technical Analysis*

After you read this chapter, you should be able to answer the following questions:

• How does technical analysis differ from fundamental analysis?
• What are the underlying assumptions of technical analysis?
• What assumptions differ between technical analysis and the efficient market hypothesis?
• What are the major advantages of technical analysis?
• What are the major challenges to technical analysis?
• What is the logic for the major contrary-opinion rules used by technicians?
• What rules are used by technicians who want to “follow the smart money”?
• What is the breadth of market measures, and what are they intended to indicate?
• What are the three price movements postulated in the Dow Theory, and how are they used?
• Why is trading volume important, and how do technicians use it?
• What are support and resistance levels, and how are they used?
• How do technicians use moving-average lines to detect changes in trends?
• What is the rationale behind a relative-strength line?
• How are bar charts different from point-and-figure charts?
• What are some uses of technical analysis in foreign security markets?
• How is technical analysis used when analyzing bonds?

The market reacted yesterday to the report of a large increase in the short interest on the
NYSE.
Although the market declined today, it was not considered bearish because of the light
volume.
The market declined today after three days of increases due to profit taking by investors.

These and similar statements appear daily in the financial news. All of them have as their ra-
tionale one of numerous technical trading rules. Technical analysts, technicians or market ana-
lysts develop technical trading rules from observations of past price movements of the stock
market and individual stocks. The philosophy behind technical analysis is in sharp contrast
to the efficient market hypothesis that we studied, which contends that past performance has
no influence on future performance or market values. It also differs from what we learned
about fundamental analysis, which involves making investment decisions based on the exami-
nation of the economy, an industry, and company variables that lead to an estimate of intrin-
sic value for an investment, which is then compared to its prevailing market price. In contrast
to the efficient market hypothesis or fundamental analysis, technical analysis, according to the
Market Technicians Association, is a method of evaluating securities by analyzing statistics

*The following individuals from B of A Merrill Lynch Global Research have provided helpful comments and material
for this chapter over several editions: Richard T. McCabe, Walter G. Murphy, and Mary Ann Bartels.
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generated by market activity. Whereas fundamental analysts use economic data that are usu-
ally separate from the stock or bond market, technical analysts use data from the market itself,
such as prices and the volume of trading, because they contend that the market is its own best
predictor. Therefore, technical analysis is an alternative method of making the investment de-
cision and answering the questions What securities should an investor buy or sell? When
should these investments be made?

Technical analysts see no need to study the multitude of economic, industry, and company
variables to arrive at an estimate of future value because they believe that past price and vol-
ume movements or some other market series will signal future price movements. Technicians
also believe that a change in the price trend may predict a forthcoming change in some funda-
mental variables such as earnings and risk before the change is perceived by most fundamental
analysts. Are technicians correct? Many investors using these techniques claim to have experi-
enced superior rates of return on many investments. In addition, many newsletter writers base
their recommendations on technical analysis. Finally, even the major investment firms that
employ many fundamental analysts also employ technical (market) analysts to provide invest-
ment advice. Numerous investment professionals and individual investors believe in and use
technical trading rules to make their investment decisions. Therefore, whether a fan of funda-
mental analysis or an advocate of the efficient market hypothesis, investors should still have an
understanding of the basic philosophy and reasoning behind technical approaches. Thus, we
begin this chapter with an examination of the basic philosophy underlying technical analysis.
Subsequently, we consider the advantages and potential problems with the technical approach.
Finally, we present alternative technical trading rules applicable to both the U.S. and foreign
securities markets.

15.1 UNDERLYING ASSUMPTIONS OF TECHNICAL ANALYSIS
Technical analysts base trading decisions on examinations of prior price and volume data to
determine past market trends from which they predict future behavior for the market as a
whole and for individual securities. Several assumptions summarized in Levy (1966) lead to
this view of price movements. Certain aspects of these assumptions are controversial, leading
fundamental analysts and advocates of efficient markets to question their validity. We have
italicized those aspects in our list.

1. The market value of any good or service is determined solely by the interaction of supply
and demand.

2. Supply and demand are governed by numerous rational and irrational factors. Included in
these factors are those economic variables relied on by the fundamental analyst as well as
opinions, moods, and guesses. The market weighs all these factors continually and
automatically.

3. Disregarding minor fluctuations, the prices for individual securities and the overall value of
the market tend to move in trends, which persist for appreciable lengths of time.

4. Prevailing trends change in reaction to shifts in supply and demand relationships. These
shifts, no matter why they occur, can be detected sooner or later in the action of the market
itself.

The first two assumptions are almost universally accepted by technicians and nontechni-
cians alike. Almost anyone who has had a basic course in economics would agree that, at any
point in time, the price of a security (or any good or service) is determined by the interaction
of supply and demand. In addition, most observers would acknowledge that supply and de-
mand are governed by many variables. The only difference in opinion might concern the in-
fluence of the irrational factors. Certainly, everyone would agree that the market continually
weighs all these factors.
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In contrast, there is a significant difference of opinion regarding the assumption about the speed
of adjustment of stock prices to changes in supply and demand. Technical analysts expect stock
prices to move in trends that persist for long periods because they believe that new information
does not come to the market at one point in time but rather enters the market over a period of time.
This pattern of information access occurs because of different sources of information or because
certain investors receive the information or perceive fundamental changes earlier than others. As
various groups—ranging from insiders to well-informed professionals to the average investor—
receive the information and buy or sell a security accordingly, its price moves gradually toward the
new equilibrium. Therefore, technicians do not expect the price adjustment to be as abrupt as
fundamental analysts and efficient market supporters do; rather, they expect a gradual price
adjustment to reflect the gradual dissemination of information.

Exhibit 15.1 shows this process wherein new information causes a decrease in the equilib-
rium price for a security but the price adjustment is not rapid. It occurs as a trend that persists
until the stock reaches its new equilibrium. Technical analysts look for the beginning of a
movement from one equilibrium value to a new equilibrium value but do not attempt to pre-
dict the new equilibrium value. They attempt to create techniques that will identify the start of
a change so that they can get on the bandwagon early and benefit from the move to the new
equilibrium price by buying if the trend is up or selling if the trend is down. Obviously, if
there is a rapid adjustment of prices to the new information (as expected by those who es-
pouse an efficient market), the ride on the bandwagon would be so short that investors could
not benefit.

15.2 ADVANTAGES OF TECHNICAL ANALYSIS
Although technicians understand the logic of fundamental analysis, they see several benefits in
their approach. Most technical analysts admit that a fundamental analyst with good informa-
tion, good analytical ability, and a keen sense of information’s impact on the market should
achieve above-average returns. However, this statement requires qualification. According to
technical analysts, it is important to recognize that the fundamental analysts can experience
superior returns only if they obtain new information before other investors and process it cor-
rectly and quickly. Technical analysts do not believe the majority of investors can consistently
get new information before other investors and consistently process it correctly and quickly.
Further, technicians attempt to take the emotion out of investing by applying rules that usually
apply to almost every investment.

In addition, technical analysts claim that a major advantage of their method is that it is not
heavily dependent on financial accounting statements—the major source of information about

Exhibit 15.1 Technicians ’ View of Price Adjustment to New Information

Price

New Information Begins
to Enter Market

New Equilibrium Price

Old Equilibrium Price

Time

Technical Analyst Identifies
the New Trend and Takes
Appropriate Action
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the past performance of a firm or industry. As we know from Chapters 13 and 14, the funda-
mental analyst evaluates such statements to help project future return and risk characteristics
for industries and individual securities. The technician contends that there are several major
problems with accounting statements:

1. They lack a great deal of information needed by security analysts, such as information re-
lated to sales, earnings, and capital utilized by product line and customers.

2. According to GAAP (Generally Accepted Accounting Principles), corporations may
choose among several procedures for reporting expenses, assets, or liabilities. Notably,
these alternative procedures can produce vastly different values for expenses, income, re-
turn on assets, and return on equity, depending on whether the firm is conservative or ag-
gressive. As a result, an investor can have trouble comparing the statements of two firms
within the same industry, much less firms across industries.

3. Many psychological factors and other nonquantifiable variables do not appear in financial
statements. Examples include employee training and loyalty, customer goodwill, and general
investor attitude toward an industry. Investor attitudes could be important when investors
become concerned about the risk from restrictions or taxes on products such as tobacco or
alcohol or when firms do business in countries that have significant political risk.

Therefore, because technicians are suspicious of financial statements, they consider it advanta-
geous not to depend on them. As we will show, most of the data used by technicians, such as
security prices, volume of trading, and other trading information, are derived from the stock
market itself.

Also, a fundamental analyst must process new information correctly and quickly to derive a
new intrinsic value for the stock or bond before other investors. Technicians, on the other
hand, only need to quickly recognize a movement to a new equilibrium value for whatever
reason—that is, they do not need to know about a specific event and determine the effect of
the event on the value of the firm and its stock.

Finally, assume a fundamental analyst determines that a given security is under- or over-
valued a long time before other investors. He or she still must determine when to make the
purchase or sale. Ideally, the highest rate of return would come from making the transaction
just before the change in market value occurs. For example, assume that based on your analy-
sis in February, you expect a firm to report substantially higher earnings in June. Although
you could buy the stock in February, you would be better off waiting until about May to buy
the stock so that your funds would not be tied up for an extra three months, but you may be
reticent to wait that long. Because most technicians do not invest until the move to the new
equilibrium is underway, they contend that they are more likely than a fundamental analyst
to experience ideal timing.

15.3 CHALLENGES TO TECHNICAL ANALYSIS
Those who doubt the value of technical analysis for investment decisions question the useful-
ness of this technique in two areas. First, they challenge some of its basic assumptions. Second,
they challenge some specific technical trading rules and their long-run usefulness. In this sec-
tion, we consider these challenges.

15.3.1 Challenges to the Assumptions of Technical Analysis
The major challenge to technical analysis is based on the results of empirical tests of the effi-
cient market hypothesis (EMH). As discussed in Chapter 6, for technical trading rules to gen-
erate superior risk-adjusted returns after taking account of transaction costs, the market would
have to be slow to adjust prices to the arrival of new information; that is, it would have to be
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inefficient. This is referred to as the weak-form efficient market hypothesis (EMH). The two
sets of tests of the weak-form EMH are (1) the statistical analysis of prices to determine if
prices moved in trends or were a random walk, and (2) the analysis of specific trading rules
to determine if their use could beat a buy-and-hold policy after considering transactions costs
and risk. Almost all the studies testing the weak-form EMH using statistical analysis have
found that prices do not move in trends based on statistical tests of autocorrelation and runs.
These results support the EMH.

Regarding the analysis of specific trading rules, as discussed in Chapter 6, numerous tech-
nical trading rules exist that have not been or cannot be tested. Still, the vast majority of the
results for the trading rules that have been tested support the EMH.

15.3.2 Challenges to Technical Trading Rules
An obvious challenge to technical analysis is that the past price patterns or relationships be-
tween specific market variables and stock prices may not be repeated. As a result, a technique
that previously worked might miss subsequent market turns. This possibility leads most tech-
nicians to follow several trading rules and to seek a consensus of all of them to predict the
future market pattern.

Other critics contend that many price patterns become self-fulfilling prophecies. For exam-
ple, assume that many analysts expect a stock selling at $40 a share to go to $50 or more if it
should rise above its current pattern and break through its channel at $45. As soon as it
reaches $45, enough technicians will buy to cause the price to rise to $50, exactly as predicted.
In fact, some technicians may place a limit order to buy the stock at such a breakout point.
Under such conditions, the increase will probably be only temporary and the price will return
to its true equilibrium.

Another problem with technical analysis is that the success of a particular trading rule will
encourage many investors to adopt it. It is contended that this popularity and the resulting
competition will eventually neutralize the technique. If numerous investors focus on a specific
technical trading rule, some of them will attempt to anticipate the price pattern and either ruin
the expected historical price pattern or eliminate profits for most traders by causing the price
to change faster than expected. For example, suppose it becomes known that technicians who
employ short-selling data have been enjoying high rates of return. Based on this knowledge,
other technicians will likely start using these data and thus accelerate the stock price pattern
following changes in short selling. As a result, this profitable trading rule may no longer be
profitable after the first few investors react.

Further, as we will see when we examine specific trading rules, most of them require a great
deal of subjective judgment. Two technical analysts looking at the same price pattern may ar-
rive at widely different interpretations of what has happened and, therefore, will come to dif-
ferent investment decisions. This implies that the use of various techniques is neither
completely mechanical nor obvious. Finally, as we will discuss in connection with several trad-
ing rules, the standard values that signal investment decisions can change over time. Therefore,
in some instances technical analysts adjust the specified values that trigger investment deci-
sions to conform to the new environment. In other cases, trading rules have been abandoned
because they no longer work.

15.4 TECHNICAL TRADING RULES AND INDICATORS
To illustrate the specific technical trading rules, Exhibit 15.2 shows a typical stock price cycle
that could be an example for the overall stock market or for an individual stock. The graph
shows a peak and trough, along with a rising trend channel, a flat trend channel, a declining
trend channel, and indications of when a technical analyst would ideally want to trade.
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The graph begins with the end of a declining (bear)market that finishes in a trough, followed by
an upward trend that breaks through the declining trend channel. Confirmation that the declining
trend has reversed would be a buy signal. The technical analyst would buy stocks that showed this
pattern.

The analyst would then expect the development of a rising trend channel. As long as the stock
price stayed in this rising channel, the technician would hold the stock(s). Ideally, the technician
wants to sell at the peak of the cycle, but cannot identify a peak until after the trend changes.

If the stock (or the market) begins trading in a flat pattern, it will necessarily break out of
its rising trend channel. At this point, some technical analysts would sell, but most would hold
to see if the stock experiences a period of consolidation and then breaks out of the flat trend
channel on the upside and begins rising again. Alternatively, if the stock were to break out of
the channel on the downside, the technician would take this as a sell signal and would expect a
declining trend channel. The next buy signal would come after the trough when the price
breaks out of the declining channel and establishes a rising trend. We will consider strategies
to detect these changes in trend and the importance of volume in this analysis shortly.

There are numerous technical trading rules and a range of interpretations for each of them.
Almost all technical analysts watch many alternative rules and decide on a buy or sell decision
based on a consensus of the signals, because complete agreement of all the rules is rare. In the
following discussion of several well-known techniques, we have divided the rules into four
groups based on the attitudes of technical analysts. The first group includes trading rules
used by analysts who like to trade against the crowd using contrary-opinion signals. The sec-
ond group attempts to emulate astute investors, that is, the smart money. The third group in-
cludes popular technical indicators that are not easily classified. Finally, the fourth group
contains pure price and volume techniques, including the famous Dow Theory.

15.4.1 Contrary-Opinion Rules
Many technical analysts rely on technical trading rules that assume that the majority of inves-
tors are wrong as the market approaches peaks and troughs. Therefore, these technicians try to
determine when the majority of investors is either strongly bullish or bearish and then trade in
the opposite direction.

Exhibit 15.2 Typical Stock-Market Cycle
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Mutual Fund Cash Positions Mutual funds hold some part of their portfolio in cash for
one of several reasons. One is that they need cash to liquidate shares submitted by fund-
holders. Another is that new investments in the mutual fund may not have been invested.
Third, the portfolio manager might be bearish on the market and want to increase the fund’s
defensive cash position.

Mutual funds’ ratios of cash as a percentage of the total assets in their portfolios (the cash
ratio, or liquid asset ratio) are reported in the press, including monthly figures in Barron’s.1

This percentage of cash has varied in recent years from a low point of about 4 percent to a
high point near 11 percent, although there appears to be a declining trend to the series.

Contrary-opinion technicians believe that mutual funds usually are wrong at peaks and
troughs. Thus, they expect mutual funds to have a high percentage of cash near a market
trough—the time when they should be fully invested to take advantage of the impending market
rise. At the market peak, these technicians expect mutual funds to be almost fully invested with a
low percentage of cash when they should be selling stocks and realizing gains. Therefore, con-
trary-opinion technicians watch for the mutual fund cash position to approach one of the ex-
tremes and act contrary to the mutual funds. Specifically, they would tend to buy when the
cash ratio approaches 11 percent and to sell when the cash ratio approaches 4 percent.

An alternative rationale for this buy-sell decision is that a high cash position is a bullish
indicator because of potential buying power. Irrespective of the reason for a large cash balance,
these technicians believe the large cash balance will eventually be invested and will cause stock
prices to increase. Alternatively, a low cash ratio would mean that the institutions have bought
heavily and are left with little potential buying power. As of June 2011, this ratio was at 6.5
percent, which would be a neutral signal.

Credit Balances in Brokerage Accounts Credit balances result when investors sell stocks
and leave the proceeds with their brokers, expecting to reinvest them shortly. The amounts
are reported by the SEC and the NYSE in Barron’s. Because technical analysts view these credit
balances as potential purchasing power, a decline in these balances is considered bearish be-
cause it indicates lower purchasing power as the market approaches a peak. Alternatively, a
buildup of credit balances indicates an increase in buying power and is a bullish signal. As of
June 2011, the balances have been increasing for several months and relative to the prior year,
which is bullish.

Investment Advisory Opinions Many technicians believe that if a large proportion of in-
vestment advisory services are bearish, this signals the approach of a market trough and the
onset of a bull market. Because most advisory services tend to be trend followers, the number
of bears usually is greatest when market bottoms are approaching. This trading rule is speci-
fied in terms of the percent of advisory services that are bearish/bullish given the number of
services expressing an opinion.2 A 35 percent bearish or 20 percent bullish reading indicates
a major market bottom (a bullish indicator), while a 35 percent bullish or 20 percent bearish
reading suggests a major market top (a bearish signal). Exhibit 15.3 shows a time-series plot of
the DJIA and the bearish sentiment index. As of June 2011, the percent bearish consensus in-
dex was at about 27 percent, which is a neutral rating.

Chicago Board Options Exchange (CBOE) Put-Call Ratio Contrary-opinion technicians
use put options, which give the holder the right to sell stock at a specified price for a given

1Barron’s is a prime source for numerous technical indicators. For a readable discussion of relevant data and their
use, see Martin E. Zweig (1987).
2This ratio is compiled by Investors Intelligence, Larchmont, NY 10538. The technicians at B of A Merrill Lynch
Global Research use this series as one of their “Investor Sentiment Indicators.” Notably, the percentage signals have
changed over time.
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time period, as signals of a bearish attitude. A higher put-call ratio indicates a pervasive bear-
ish attitude for investors, which technicians consider a bullish indicator.

This ratio has historically fluctuated between 0.80 and 0.20 and was typically substantially
less than 1 because investors tend to be bullish and avoid selling short or buying puts. Read-
ings of 0.60 and above are considered bullish, while readings of 0.30 and below are bearish
signals. As of June 2011, the ratio was about 0.70, implying that investors are quite bearish,
which would be a strong bullish sign for contrary-opinion technicians.

Futures Traders Bullish on Stock-Index Futures Another relatively popular contrary-
opinion measure is the percentage of speculators in stock-index futures who are bullish regard-
ing stocks based on a survey of individual futures traders. These technicians would consider it
a bearish sign when more than 70 percent of the speculators are bullish, and a bullish sign
when this ratio declines to 30 percent or lower.

As we have shown, contrary-opinion technicians have several measures of how the majority
of investors are investing that prompt them to take the opposite action. They generally employ
several of these series to provide a consensus regarding investors’ sentiment.

15.4.2 Follow the Smart Money
Some technical analysts have created a set of indicators and corresponding rules that they be-
lieve indicate the behavior of smart, sophisticated investors. We discuss three such indicators
in this section.

Confidence Index Published by Barron’s, the Confidence Index (CI) is the ratio of Barron’s
average yield on the “Best grade Bonds” list to the average yield on the Dow Jones “Intermedi-
ate Grade Bonds” list.3 This index measures the change in yield spread over time between
high-grade and intermediate grade bonds. Because the yields on high-grade bonds always
should be lower than those on intermediate grade bonds, this ratio should approach 100 as
the spread between the two sets of bonds gets smaller.

Technicians believe the ratio is a bullish indicator because, during periods of high confidence,
investors are willing to invest in lower-quality bonds for the added yield, which causes a decrease

Exhibit 15.3 Time-Series Plot of Dow Jones Industrial Average and the Percent of
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3Historical data for this index are contained in the Dow Jones Investor’s Handbook, Princeton, NJ (Dow Jones Books,
annual). Current figures appear in Barron’s.
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in the yield spread between the intermediate grade bonds and best grade bonds. Therefore, this
ratio of yields—the Confidence Index—will increase. In contrast, when investors are pessimistic,
the yield spread will increase, and there is a decline in the Confidence Index.

Unfortunately, this interpretation assumes that changes in the yield spread are caused al-
most exclusively by changes in investor demand for different quality bonds. In fact, the yield
differences have frequently changed because of changes in the supply of bonds. For example, a
large issue of high-grade AT&T bonds could cause a temporary increase in yields on all high-
grade bonds, which would reduce the yield spread, and increase the Confidence Index without
any change in investors’ attitudes. Therefore, this change in supply generates a false signal of a
change in confidence. As of June 2011, the CI has been declining for several months and is
down about 5 percent from its high point, which would be mildly bearish.

T-Bill–Eurodollar Yield Spread A popular measure of investor attitude or confidence on a
global basis is the spread between T-bill yields and Eurodollar rates measured as the ratio of
T-bill/Eurodollar yields. It is reasoned that, at times of international crisis, this spread widens
as the smart money flows to safe-haven U.S. T-bills, which causes a decline in this ratio. It is
contended that the stock market typically experiences a trough shortly thereafter.

Debit Balances in Brokerage Accounts (Margin Debt) Debit balances in brokerage ac-
counts represent borrowing (margin debt) by knowledgeable investors from their brokers.
Hence, these balances indicate the attitude of sophisticated investors who engage in margin
transactions. Therefore, an increase in debit balances implies buying by these sophisticated in-
vestors and is considered a bullish sign, while a decline in debit balances would indicate selling
and would be a bearish indicator.

Monthly data on margin debt is reported in Barron’s. Unfortunately, this index does not
include borrowing by investors from other sources such as banks. Also, because it is an abso-
lute value, technicians can only look for changes in the trend of borrowing—that is, increases
are bullish, and declines are bearish. As of June 2011, these balances have been increasing for
several weeks and are above the prior year figures, which would be a bullish sign.

15.4.3 Momentum Indicators
In addition to contrary-opinion and smart-money signals, several indicators of overall market
momentum are used to make aggregate market decisions.

Breadth of Market The breadth of market series measures the number of issues that have
increased each day and the number of issues that have declined. It helps explain what caused
a change of direction in a composite market index such as the S&P 500 Index. As we discussed
in Chapter 5, most stock-market indexes are heavily influenced by the stocks of large firms
because the indexes are value weighted. Therefore, a stock-market index can experience an
overall increase while the majority of the individual issues are not increasing, which means
that most stocks are not participating in the rising market. Such a divergence can be detected
by examining the advance-decline figures for all stocks on the exchange, along with the overall
market index.

The advance-decline index is typically a cumulative index of net advances or net declines.
Specifically, each day major newspapers publish figures on the number of issues on the NYSE
that advanced, declined, or were unchanged. The figures for a five-day sample, as would be
reported in Barron’s, are shown in Exhibit 15.4. These figures, along with changes in the
DJIA at the bottom of the table, indicate a strong market advance because the DJIA was in-
creasing and the net advance figure was strong, indicating that the market increase was
broadly based. Even the results on Day 3, when the market declined 15 points, were encourag-
ing since it was a small overall decline and the individual stock issues were split just about
50–50, which points toward a fairly even environment.
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Stocks above Their 200-Day Moving Average Technicians often compute moving averages
of an index to determine its general trend. To examine individual stocks, the 200-day moving
average of prices has been fairly popular. From these moving-average indexes for numerous
stocks, Media General Financial Services calculates how many stocks currently are trading
above their 200-day moving-average index, and this is used as an indicator of general investor
sentiment. The market is considered to be overbought and subject to a negative correction
when more than 80 percent of the stocks are trading above their 200-day moving average. In
contrast, if less than 20 percent of the stocks are selling above their 200-day moving average,
the market is considered to be oversold, which means investors should expect a positive correc-
tion. As of June 2011, the percent of stocks selling above their 200-day moving average has
been about 46 percent, which would be considered a neutral signal.

15.4.4 Stock Price and Volume Techniques
In the introduction to this chapter, we examined a hypothetical stock price chart that demon-
strated market peaks and troughs along with rising and declining trend channels and break-
outs from channels that signal new price trends or reversals of the price trends. While price
patterns alone are important, most technical trading rules consider both stock price and corre-
sponding volume movements.

Dow Theory Any discussion of technical analysis using price and volume data should begin with
a consideration of the Dow Theory because it was among the earliest work on this topic and
remains the basis for many technical indicators.4 Dow described stock prices as moving in trends
analogous to the movement of water. He postulated three types of price movements over time:
(1) major trends that are like tides in the ocean, (2) intermediate trends that resemble waves, and
(3) short-run movements that are like ripples. Followers of the Dow Theory attempt to detect the
direction of the major price trend (tide), recognizing that intermediate movements (waves) may
occasionally move in the opposite direction. They recognize that a major market advance does
not go straight up, but rather includes small price declines as some investors decide to take profits.

Exhibit 15.5 shows the typical bullish pattern. The technician would look for every recovery
to reach a new peak above the prior peak, and this price rise should be accompanied by heavy
trading volume. Alternatively, each profit-taking reversal that follows an increase to a new
peak should have a trough above the prior trough, with relatively light trading volume during
the profit-taking reversals. When this pattern of price and volume movements changes, the
major trend may be entering a period of consolidation (a flat trend) or a major reversal.

Importance of Volume As noted, technicians watch volume changes along with price move-
ments as indicators of changes in supply and demand. A price movement in one direction

Exhibit 15.4 Daily Advances and Decl ines on the New York Stock Exchange

Day 1 2 3 4 5

Issues traded 3,608 3,641 3,659 3,651 3,612

Advances 2,310 2,350 1,558 2,261 2,325

Declines 909 912 1,649 933 894

Unchanged 389 379 452 457 393

Net advances (advances minus declines) +1,401 +1,438 −91 +1,328 +1,431

Cumulative net advances +1,401 +2,839 +2,748 +4,076 +5,507

Changes in DJIA +40.47 +95.75 −15.25 +108.42 +140.63

Sources: New York Stock Exchange and Barron’s.

4A study that discusses and provides support for the Dow Theory is David A. Glickstein and Rolf E. Wubbels (1983).
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means that the net effect on price is in that direction, but the price change alone does not in-
dicate the breadth of the excess demand or supply. Therefore, the technician looks for a price
increase on heavy volume relative to the stock’s normal trading volume as an indication of
bullish activity. Conversely, a price decline with heavy volume is considered bearish. A gener-
ally bullish pattern would be when price increases are accompanied by heavy volume and
small price reversals occur with light trading volume.

Technicians also use a ratio of upside-downside volume as an indicator of short-term
momentum for the aggregate stock market. Each day the stock exchanges announce the volume
of trading in stocks that experienced an increase divided by the volume of trading in stocks that
declined. These data are reported daily in The Wall Street Journal and weekly in Barron’s. This
ratio is used as an indicator of market momentum. Specifically, while values above 1.00 are gen-
erally bullish, technicians believe that an upside-downside volume value of 1.75 or more indi-
cates an overbought position that is bearish. Alternatively, a value of 0.75 and lower supposedly
reflects an oversold position and is considered bullish. The moving average value as of June 2011
is in the range of 105–110, which is mildly positive but on balance neutral.

Support and Resistance Levels A support level is the price range at which the technician
would expect a substantial increase in the demand for a stock. Generally, a support level will
develop after a stock has enjoyed a meaningful price increase and the stock experiences profit
taking. Technicians reason that at some price below the recent peak other investors who did
not buy during the first price increase (waiting for a small reversal) will get into the stock.
When the price reaches this support price, demand surges, and price and volume begin to in-
crease again.

A resistance level is the price range at which the technician would expect an increase in the
supply of stock and a price reversal. A resistance level develops after a significant decline from a
higher price level. After the decline, the stock begins to recover, but the prior decline in price
leads some investors who acquired the stock at a higher price to look for an opportunity to sell
it near their breakeven points. Therefore, the supply of stock owned by these nervous investors is
overhanging the market. When the price rebounds to the target price set by these investors, this
overhanging supply of stock comes to the market, and there is a price decline on heavy volume.

It is also possible to envision a rising trend of support and resistance levels for a stock. For
example, the rising support prices would be a set of higher prices where investors over time
would see the price increase and would take the opportunity to buy when there is a “pull

Exhibit 15.5 Sample Bul l ish Price Pattern
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back” due to profit taking. In this latter case, there would be a succession of higher support
and resistance levels over time.

Exhibit 15.6 contains the daily stock prices for CVS Caremark Corporation, with support
and resistance lines. The graphs show a rising pattern since CVS Caremark has experienced
strong price increases during this period. At present, the resistance level is at about $39 and
is rising, while the support level is about $36.50 and is also rising. The bullish technician
would look for future prices to rise in line with this channel. If prices fell significantly below
the rising support line on strong volume, it would signal a possible trend reversal and would
be considered a bearish signal. In contrast, an increase above the resistance price line, a
“breakout,” on strong volume would be bullish.

Moving-Average Lines Earlier, we discussed how technicians use a moving average of past
stock prices as an indicator of the long-run trend and how they examine current prices relative
to this trend for signals of a change. We also noted that a 200-day moving average is a rela-
tively popular measure for individual stocks and the aggregate market. In this discussion, we
add a 50-day moving-average price line (short-term trend) and consider large volume.

Exhibit 15.7 is a daily stock price chart for Goldman Sachs Group (GS) for the year ending
June 15, 2011 with 50-day and 200-day moving-average (MA) lines. As noted, MA lines are
meant to reflect the overall trend for the price series with the shorter MA line (the 50-day ver-
sus 200-day) reflecting shorter trends. Two comparisons involving the MA lines are considered
important. The first comparison is the specific prices to the shorter-run 50-day MA line. If the
overall price trend of a stock or the market has been down, the moving-average price line gen-
erally would lie above current prices. If prices reverse and break through the moving-average

Exhibit 15.6 Daily Stock Price and Volume for CVS Caremark Corporat ion with Indicat ions

of Support and Resistance Levels

CVS (CVS Caremark Corp)
Jun 15 2011 12:00:00

Price History  Moving  Average 50 Moving Average 200

Jul
10 2011

6/15/2011

0.00

25.0M

27.00

28.50

30.00

31.50

33.00

34.50

36.00

37.59

39.00

Aug

Volume

Sep Oct Nov Dec Jan Feb Mar Apr

10.1M

37.16

Source: Reproduced with permission of Yahoo! Inc. ©2011 Yahoo! Inc. YAHOO! and the YAHOO! logo are registered trade-

marks of Yahoo! Inc.

536 Part 4: Analysis and Management of Common Stocks



line from below accompanied by heavy trading volume, most technicians would consider this a
positive change and speculate that this breakthrough could be a preliminary signal of a reversal
of the declining trend. In contrast, if the price of a stock had been rising, the moving-average
line would also be rising, but it would be below current prices. If current prices declined and
broke through the moving-average line from above accompanied by heavy trading volume, this
would be considered a preliminary bearish pattern that would possibly signal a reversal of the
long-run rising trend.

The second comparison is between the 50- and 200-day MA lines. Specifically, when these two
lines cross, it confirms a change in the overall trend. Specifically, if the 50-day MA line crosses
the 200-day MA line from below on good volume, this would be a bullish indicator (buy signal)
because it confirms a reversal in trend from negative to positive. In contrast, when the 50-day line
crosses the 200-day line from above, it confirms a change to a negative trend and would be a sell
signal. These two crossings are shown in Exhibit 15.7 for Goldman Sachs Group. Following the
buy signal in November 2010, there were continuing rising prices into January 2011, followed by
generally falling prices in March, in April, and into May, when the 50-day MA broke through the
200-day MA from above on strong volume, which was a strong sell signal.

The price line continued to decline after the sell signal to about $115–116, where it has
been fluctuating. A technician would look for the price to initially stop declining, then “build
a base” prior to eventually breaking through the 50-day MA line followed by a confirmation
when the 50-day MA line would break above the 200-day MA line.

As noted, for a bullish trend the 50-day MA line should be above the 200-day MA line. No-
tably, if this positive gap between the 50-day and 200-day lines gets too large (which happens
with a fast run-up in price), a technician might consider this an indication that the stock is

Exhibit 15.7 Daily Stock Prices for Goldman Sachs Group with 50-Day and 200-Day

Moving-Average Lines
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temporarily overbought, which is bearish in the short run. A bearish trend is when the 50-day
MA line is below the 200-day MA line. Still, if the gap gets very large on the downside, it
might be considered a signal of an oversold stock, which is bullish for the short run.

Relative Strength Technicians believe that once a trend begins, it will continue until some
major event causes a change in direction. They believe this is also true of relative performance.
If an individual stock or an industry group is outperforming the market, technicians believe it
will continue to do so.

Therefore, technicians compute weekly or monthly relative-strength (RS) ratios for indi-
vidual stocks and industry groups. The RS ratio is equal to the price of a stock or an industry
index divided by the value for some stock-market index such as the S&P 500.5 If this ratio in-
creases over time, it shows that the stock or industry is outperforming the overall stock mar-
ket, and a technician would expect this superior performance to continue. Relative-strength
ratios work during declining as well as rising markets. In a declining market, if a stock’s price
declines less than the market does, the stock’s relative-strength ratio will continue to rise.
Technicians believe that if this ratio is stable or increases during a bear market, the stock
should do well during the subsequent bull market.

Investment firms publish relative-strength charts for individual stocks relative to the market
(e.g., S&P Industrials Index). Using Walgreens as an example, Exhibit 15.8 describes how to
read the charts. Finally, some technicians construct graphs of stocks relative to the stock’s in-
dustry index in addition to the comparison relative to the market.

Bar Charting Technicians use charts that show daily, weekly, or monthly time series of stock
prices. For a given interval, the technical analyst plots the high and low prices and connects
the two points vertically to form a bar. Typically, he or she will also draw a small horizontal
line across this vertical bar to indicate the closing price. Finally, almost all bar charts include
the volume of trading at the bottom of the chart so that the technical analyst can relate the
price and volume movements.

Candlestick Charts Candlestick charts are basically an extension of the bar chart discussed
previously. In addition to high, low, and closing prices for each trading day, they also include
the opening price and indicate the change from open to close by shading whether the market
or individual stock went down (dark shading) or up (white bar) for the day. The result for the
Dow Jones Industrial Average shown in Exhibit 15.9 provides additional information and in-
sight regarding the stock market movements over time.

Multiple-Indicator Charts Thus far, we have presented charts that deal with only one trad-
ing technique, such as moving-average lines or relative-strength rules. In the real world, it is
fairly typical for technical charts to contain several indicators that can be used together—like
the two MA lines (50- and 200-day) and the RS line—because they can provide added support
to the analysis. Technicians include as many price and volume indicators as are reasonable on
one chart and then, based on the performance of several technical indicators, try to arrive at a
consensus about the future movement for the stock.

Point-and-Figure Charts Another popular graph is the point-and-figure chart. Unlike the
bar chart, which typically includes all ending prices and volumes to show a trend, the point-
and-figure chart includes only significant price changes, regardless of their timing. The techni-
cian determines what price interval to record as significant (one point, two points, and so on)
and when to note price reversals.

To demonstrate how a technical analyst would use such a chart, suppose we want to chart a vol-
atile stock that is currently selling for $40 a share. Because of its volatility, we believe that anything

5In contrast to these relative to market or industry ratios, there are ratios that are relative to the stock itself, which is
fundamentally a momentum indicator. These are not the same.

538 Part 4: Analysis and Management of Common Stocks



Exhibit 15.8 Daily Stock Prices for Walgreens with 50-day Moving Average and

Relative Strength Compared to S&P Industr ials with 50-day Moving Average
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The Walgreen stock charts in this report display the following elements:

1. A line chart of the daily close of the Walgreen company stock price:

July 2010 - June 2011, with the stock price indicated to the left.

2. A line of the 50-day moving average of the Walgreen company stock price.

3. A relative-strength line of Walgreen stock price compared with the S&P Industrials index.

4. A 50-day moving average of relative strength

Source: http://finance.yahoo.com
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less than a two-point price change is not significant. Also, we consider anything less than a four-
point reversal, meaning a movement in the opposite direction, quite minor. Therefore, we would
set up a chart similar to the one in Exhibit 15.10, but our new chart would start at 40; it would also
progress in two-point increments. If the stock moved to $42, we would place an X in the box above
40 and do nothing else until the stock rose to $44 or dropped to $38 (a four-point reversal from its
high of $42). If it dropped to $38, we would move a column to the right, which indicates a reversal

Exhibit 15.9 A Typical Candlest ick Chart Lists the Dai ly High, Low, Open,

and Closing Prices for the Dow Jones Industr ial Average and NYSE Volume

for Three Months Ending June 14, 2011
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in direction, and begin again at 38 (fill in boxes at 42 and 40). If the stock price dropped to $34, we
would enter an X at 36 and another at 34. If the stock then rose to $38 (another four-point reversal),
we would move to the next column and begin at 38, going up (fill in 34 and 36). If the stock then
went to $46, we would fill in more Xs as shown and wait for further increases or a reversal.

Depending on how fast the prices rise and fall, this process might take anywhere from two to
six months. Given these figures, the technician would attempt to determine trends just as with
the bar chart. As always, the technician would look for breakouts to either higher or lower price
levels. A long horizontal movement with many reversals but no major trends up or down would
be considered a period of consolidation, wherein the stock is moving from buyers to sellers and
back again with no strong consensus about its direction. Once the stock breaks out and moves
up or down after a period of consolidation, technical analysts anticipate a major move because
previous trading set the stage for it. In other words, the longer the period of consolidation, the
larger the expected subsequent move (up or down) when there is finally a breakout.

Point-and-figure charts provide a compact record of movements because they only consider
significant price changes for the stock being analyzed. Therefore, some technicians contend
they are easier to work with and give more vivid pictures of price movements.

15.5 TECHNICAL ANALYSIS OF FOREIGN MARKETS
Our discussion thus far has concentrated on U.S. markets, but analysts have discovered that
these techniques apply to foreign markets as well. Merrill Lynch, for instance, prepares sepa-
rate technical analysis publications for individual countries such as Japan, Germany, and the
United Kingdom as well as a summary of all world markets. The examples that follow show
that when analyzing non-U.S. markets, many techniques are limited to price and volume data
rather than the more detailed U.S. market information. The reason is that the detailed infor-
mation available on the U.S. market through the SEC, the several stock exchanges, and various
investment services is not always available for other countries.

15.5.1 Foreign Stock Market Indexes
Exhibit 15.11 contains the daily time-series plot for the Japanese TOPIX Index. This chart shows
a choppy flat performance from early 2006 to about July 2007, followed by a clear downtrend
through September 2008 that is confirmed by the momentum series. This is followed by a short
period of positive momentum, then a period of choppy flat performance with constant momen-
tum that would be considered “base building” in anticipation of a recovery. B of A Merrill Lynch
publishes similar charts for several other countries and currencies.

Exhibit 15.10 Sample Point-and-Figure Chart
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15.5.2 Technical Analysis of Foreign Exchange Rates
On numerous occasions, we have discussed the importance of changes in foreign exchange
rates on the rates of return on foreign securities. Because of the importance of these relation-
ships, bond and stock traders in world markets examine the time-series data of various curren-
cies such as the British pound and the euro. They also analyze the spread between currencies,
such as the difference between the Japanese yen and the British pound. Finally, they would
typically examine the time series for the U.S. dollar trade-weighted exchange rate.

15.6 TECHNICAL ANALYSIS OF BOND MARKETS
Thus far, we have emphasized the use of technical analysis in stock markets. These techniques
can also be applied to the bond market. The theory and rationale for technical analysis of
bonds are the same as for stocks, and many of the same trading rules are used. A major differ-
ence is that it was generally not possible to consider the volume of trading of bonds until vol-
ume was reported starting in 2004.

Exhibit 15.12 demonstrates the use of technical analysis techniques applied to bond-yield
series. Specifically, the graph contains a time-series plot of yields for the U.S. 10-year note
with a medium-term momentum series. As shown starting in July 2010, 10-year Treasury
yields have experienced a decline, an increase, and then another decline through July 2011.

Exhibit 15.11 Time-Series Plot of Japanese TOPIX Stock Index with the Medium-Term
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Exhibit 15.12 Time-Series Plot of Yields for the U.S. 10-Year Note with Momentum
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The important segment for the technician would begin in late 2010 when rates increased from
about 2.40 percent to about 3.70 percent followed by a decline to about 2.80 percent in July
2011. These rate changes were confirmed by the momentum graph below the interest rate
chart. Notably, these declines continued into September 2011 when 10 year Treasury rates
broke through 2.00 percent and reached historically low values of 1.92 percent. The point is,
such a technical graph provides important insights to a bond-portfolio manager interested in
adjusting his or her bond portfolio.

SUMMARY
• Numerous investors believe in and use the princi-

ples of technical analysis. The fact is, the large in-
vestment houses provide extensive support for
technical analysis, and a large proportion of the
discussion related to securities markets in the me-
dia is based on a technical view of the market.

• How they answer two main questions separate tech-
nical analysts and efficientmarket advocates. First, in
the information dissemination process, does every-
body get the information at about the same time?
Second, how quickly do investors adjust security
prices to reflect new information? From Chapter 6,
we know the answers from efficient market advo-
cates. In contrast, technical analysts believe that
news takes time to travel from the insider and expert
to the individual investor. They also believe that

price adjustments are not instantaneous. As a result,
they contend that security prices move in trends that
persist and, therefore, they can use past price trends
and volume information along with other market in-
dicators to determine future price trends.

• Technical trading rules fall into four general cate-
gories: contrary-opinion rules, follow-the-smart-
money tactics, momentum indicators, and stock
price and volume techniques. These techniques
and trading rules can be applied to both domestic
and foreign markets. They can also be used to an-
alyze currency exchange rates and determine the
prevailing sentiment in the bond market.

• Most technicians employ several indicators and
attempt to derive a consensus to guide their deci-
sion to buy, sell, or do nothing.6
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INFORMATION FOR TECHNICAL ANALYST PROFESSIONALS
A. Market Technicians Association (MTA), Inc.

The Market Technicians Association (MTA) is the
premier global organization for those interested in
technical analysis. Members include technical ana-
lysts, portfolio managers, traders, investment advi-
sors, market letter writers, and others involved in
the technical aspects of equities, futures, options,
fixed-income securities, currencies, international
markets, derivatives, etc. Member benefits include:

• Weekly Education Web Series. Technical anal-
ysis webcasts with leading analysts

• A knowledge base of technical analysis infor-
mation, white papers, and videos

• A private social network for technical analysts
and financial professionals in MyMTA

• Access to technical analysis blogs written by
noted industry professionals

• Participation in the Chartered Market Techni-
cian (CMT) Program

• Local chapter meetings, regional seminars, and
an annual symposium

Contact Information:

Market Technicians Association, Inc.
61 Broadway, Suite 514
New York, NY 10006
Phone: (646) 652-3300
Fax: (646) 652-3322
Web site: http://www.mta.org

B. Chartered Market Technician (CMT) Program
The Chartered Market Technician (CMT) Program
is a certification process in which candidates are re-
quired to demonstrate proficiency in a broad range
of technical analysis subjects. Administered by the
Accreditation Committee of the Market Technicians
Association (MTA), Inc., the program consists of

three levels. CMT Level 1 and CMT Level 2 are
multiple choice exams, while CMT Level 3 is in es-
say form.

The objectives of the CMT Program are:

• To guide candidates in mastering a professional
body of knowledge and in developing analytical
skills;

• To promote and encourage the highest stan-
dards of education; and

• To grant the right to use the professional des-
ignation of Chartered Market Technician
(CMT) to those members who successfully
complete the program and agree to abide by
the MTA Code of Ethics.

In order to be granted your CMT designation, you
must meet the following requirements:

• Successfully complete all three (3) levels of the
CMT Exam.

• ObtainedMember Status within theMTA.
• Be gainfully employed in a professional analyt-

ical or investment management capacity for a
minimum period of three (3) years and be reg-
ularly engaged in this capacity at the time of
successfully passing all three (3) levels of the
CMT Exam.

CMT Exam Registration
The exams for all 3 levels are administered twice a
year, once during the Spring and again in the Fall.
The candidate will have five (5) years from the date
of registration in the CMT Program to complete all
three (3) levels of the CMT and will be sent a notice
of expiration. Candidates may take only one exam
per administration. Contact the Market Technicians
Association for information on the CMT Program.

QUESTIONS
1. Technical analysts believe that one can use past price changes to predict future price

changes. How do they justify this belief?
2. Technicians contend that stock prices move in trends that persist for long periods of

time. What do technicians believe happens in the real world to cause these trends?
3. Briefly discuss the problems related to fundamental analysis that are considered advan-

tages for technical analysis.
4. Discuss some disadvantages of technical analysis.
5. If the mutual fund cash position were to increase close to 12 percent, would a technician

consider this cash position bullish or bearish? Give two reasons for this opinion.
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6. Assume a significant decline in credit balances at brokerage firms. Discuss why a techni-
cian would consider this bullish or bearish.

7. If the bearish sentiment index of advisory service opinions were to increase to 61 per-
cent, discuss why a technician would consider this bullish or bearish.

8. Discuss why an increase in debit balances is considered bullish or bearish.
9. Describe the Dow Theory and its three components. Which component is most impor-

tant? What is the reason for an intermediate reversal?
10. Describe a bearish price and volume pattern, and discuss why it is considered bearish.
11. Discuss the logic behind the breadth of market index. How is it used to identify a peak

in stock prices?
12. During a 10-day trading period, the cumulative net advance index goes from 1,572 to

1,053. During this same period of time, the DJIA goes from 11,200 to 12,100. As a tech-
nician, discuss what this set of events would mean to you.

13. Explain the reasoning behind a support level and a resistance level.
14. What is the purpose of computing a moving-average line for a stock? Describe a bullish

pattern using a 50-day moving-average line and the stock volume of trading. Discuss
why this pattern is considered bullish.

15. Assuming a stock price and volume chart that also contains a 50-day and a 200-day MA
line, describe a bearish pattern with the two MA lines and discuss why it is bearish.

16. Explain how you would construct a relative-strength ratio for an individual stock or an
industry group. What would it mean to say a stock experienced good relative strength
during a bear market?

17. Discuss why most technicians follow several technical rules and attempt to derive a
consensus.

PROBLEMS
1. Select a stock on the NYSE and construct a daily high, low, and close bar chart for it that

includes its volume of trading for 10 trading days.
2. Compute the relative-strength ratio for the stock in Problem 1 relative to the S&P 500 In-

dex. Prepare a table that includes all the data and indicates the computations as follows:

Closing Price Relative-Strength Ratio

Day Stock S&P 500 Stock Price/S&P 500

3. Plot the relative-strength ratio computed in Problem 2 on your bar chart. Discuss whether
the stock’s relative strength is bullish or bearish.

4. Currently, Charlotte Art Importers is selling at $23 per share. Although you are somewhat
dubious about technical analysis, you want to know how technicians who use point-and-
figure charts would view this stock. You decide to note one-point movements and three-
point reversals. You gather the following historical price information:

Date Price Date Price Date Price

4/1 231
2

4/18 33 5/3 27
4/4 281

2
4/19 353

8
5/4 261

2

4/5 28 4/20 37 5/5 28
4/6 28 4/21 381

2
5/6 281

4

4/7 293
4

4/22 36 5/9 281
8

4/8 301
2

4/25 35 5/10 281
4

4/11 301
2

4/26 351
4

5/11 291
8

4/12 321
8

4/27 331
8

5/12 301
4

4/13 32 4/28 327
8

5/13 297
8
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Plot the point-and-figure chart, using Xs for uptrends and Os for downtrends. How would
a technician evaluate these movements? Discuss why you would expect a technician to
buy, sell, or hold the stock based on this chart.

5. Assume the following daily closings for the Dow Jones Industrial Average:

Day DJIA Day DJIA

1 13,010 7 13,220
2 13,100 8 13,130
3 13,165 9 13,250
4 13,080 10 13,315
5 13,070 11 13,240
6 13,150 12 13,310

a. Calculate a four-day moving average for Days 4 through 12.
b. Assume that the index on Day 13 closes at 13,300. Would this signal a buy or sell

decision?
6. The cumulative advance-decline line reported in Barron’s at the end of the month is 21,240.

During the first week of the following month, the daily report for the Exchange is as follows:

Day 1 2 3 4 5

Issues traded 3,544 3,533 3,540 3,531 3,521
Advances 1,737 1,579 1,759 1,217 1,326
Declines 1,289 1,484 1,240 1,716 1,519
Unchanged 518 470 541 598 596

a. Compute the daily net advance-decline line for each of the five days.
b. Compute the cumulative advance-decline line for each day and the final value at the

end of the week.

Use the Thomson One—Business School Edition Online Database to answer the following
questions.

1. Examine the recent (past six months) price charts for Walgreens, Intel, and Merck (or any
three firms of your choosing). What channels, buy/sell points, and patterns do you see in
them?

2. What do the daily price and volume charts of the Dow Jones Industrial and S&P 500 for
the past year imply for future price trends in the overall market?

3. For a stock of your choice, obtain daily price data for the past three years and download it
into a spreadsheet. Compute and graph 5-day and 10-day moving averages of the price
data, along with the daily price data. How successful were the signals generated by the
moving-average lines?

4. Compute a table of relative strength for Walgreens over the past 6 months. What does the
daily relative strength measure indicate for trends in Walgreen Co.’s stock?

5. Using daily data for the most recent two months, construct a point-and-figure chart for
Walgreens.
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CHA P T E R 16
Equity Portfolio
Management Strategies

After you read this chapter, you should be able to answer the following questions:

• What are the two generic equity portfolio management styles?
• What are three techniques for constructing a passive index portfolio?
• How does the goal of a passive equity portfolio manager differ from the goal of an active manager?
• What is a portfolio’s tracking error and how is it useful in the construction of a passive equity investment?
• What is the difference between an index mutual fund and an exchange-traded fund?
• What are the three themes that active equity portfolio managers can use?
• What stock characteristics do momentum-oriented investors look for?
• How can an investor measure the tax efficiency of an actively managed portfolio?
• What stock characteristics differentiate value-oriented and growth-oriented investment styles?
• What is style analysis and what does it indicate about a manager’s investment performance?
• What techniques do active managers use in an attempt to outperform their benchmarks?
• What are the differences between the integrated, strategic, tactical, and insured approaches to asset allocation?

Recent chapters have reviewed how to analyze industries and companies, how to esti-
mate a stock’s intrinsic value, and how technical analysis can assist in stock picking.
Some equity portfolios are constructed one stock at a time. Research staffs analyze the
economy, industries, and companies; evaluate firms’ strategies and competitive advan-
tages; and recommend individual stocks for purchase or for sale.

Other equity portfolios are constructed using quantitative methods. Computers an-
alyze relationships between stocks and market sectors to identify undervalued stocks.
Quantitative screens and factor models are used to construct portfolios of stocks with
such attributes as low P/E ratios, low price/book ratios, small capitalization, or high div-
idend yield; those neglected by analysts; or stocks whose returns are strongly correlated
with economic variables, such as interest rates.

Managers of equity portfolios can also increase an investor’s wealth through their
sector and asset allocation decisions. For example, a manager acting as a market timer
might split his funds into two index portfolios—one containing stocks and the other
containing bonds—and then shift the allocation between these portfolios depending on
which asset class he believes will perform the best during the coming period. This strat-
egy, which is formally known as tactical asset allocation, benefits from correctly predict-
ing broad market movements rather than trends for individual companies. Similarly,
insured asset allocation attempts to limit investment losses by shifting funds between
an existing equity portfolio and a risk-free security depending on changing market
conditions.
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16.1 PASSIVE VERSUS ACTIVE MANAGEMENT
Equity portfolio management strategies can be placed into either a passive or an active cate-
gory. One way to distinguish between these strategies is to decompose the total actual return
that the portfolio manager attempts to produce:

16.1

Passive portfolio managers just try to capture the expected return consistent with the risk
level of their portfolios. In contrast, active managers attempt to “beat the market” by forming
portfolios capable of producing actual returns that exceed risk-adjusted expected returns. The
difference between the actual and expected return is often called the portfolio’s alpha, and it
represents the amount of value that the active manager has added (if positive) or subtracted
(if negative) to the investment process.

Passive equity portfolio management typically holds stocks so the portfolio’s returns will
track those of a benchmark index over time. Accordingly, this approach to investing is gener-
ally referred to as indexing, and there is no attempt on the manager’s part to generate alpha.
While indexing is often thought to be a long-term buy-and-hold strategy, occasional rebalan-
cing of the portfolio is necessary as the composition of the underlying benchmark changes and
cash distributions must be reinvested. However, since the purpose is to mimic an index, the
passive manager is judged by how well he or she tracks the target—that is, minimizes the de-
viation between stock portfolio and index returns.

Conversely, active equity portfolio management is an attempt by the manager to outperform
an equity benchmark on a risk-adjusted basis. The active manager can employ any of several
specific investment strategies to do this, but, broadly speaking, there are two main ways to try
to add alpha: tactical adjustments (e.g., equity style or sector timing) or security selection (i.e.,
stock-picking) skills. So-called hybrid investment strategies that may appear to fall into the
middle ground between the passive and active categories (e.g., enhanced indexing) are really
just more modest variations of an active approach to equity portfolio management. Further,
hedge funds are actively managed portfolios that often pursue a “pure alpha” (i.e., absolute re-
turn) strategy in which the manager seeks to isolate the alpha component of return; these
strategies are discussed in Chapter 24.

When deciding to follow either an active or a passive strategy (or some combination of the
two), an investor must assess the trade-off between the low-cost but less-exciting alternative of
indexing versus the potentially more lucrative alternative of active investing, which almost cer-
tainly will have higher management fees and trading costs. Sharpe (1991) argued that these
higher expenses will always make active management the inferior alternative. Sorensen, Miller,
and Samak (1998) noted that the critical factor in this evaluation is the stock-picking skill of
the portfolio manager and showed that the optimal allocation to indexing declines as manage-
rial skill increases. Alford, Jones, and Winkelmann (2003) support this position by arguing
that a disciplined approach to active management—which they term structured portfolio
management—is likely to be the most effective method for investors. Harlow and Brown
(2006) showed that the active versus passive management decision for many investors comes

Total Actual Return   =   [Expected Return]  +  [“Alpha”]
=   [Risk-Free Rate + Risk Premium]    +  [“Alpha”]

Passive

Active
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down to their ability to identify superior managers in advance. Finally, Xiong, Ibbotson,
Idzorek, and Chen (2010) argue that passive allocation decisions and active management are
equally important in determining overall returns.

Exhibit 16.1 reports the amount of money in the U.S. equity and fixed-income markets
using active and passive strategies for two recent years. The data are compiled from a survey
of almost 1,000 professional managers on behalf of their clients. The main conclusion is
that both active and passive funds play a prominent role with investors. Further, while
active management strategies control the largest percentage of investor wealth, passively man-
aged investment products are growing in importance at a rapid pace. Finally, notice the
substantial rebound that all of these markets experienced following the capital market crisis
in 2008.

16.2 AN OVERVIEW OF PASSIVE EQUITY PORTFOLIO

MANAGEMENT STRATEGIES
Passive equity portfolio management attempts to design a set of stock holdings that replicates
the performance of a specific benchmark. A passive manager earns a fee by constructing a
portfolio that closely tracks the returns to a particular equity index meeting the client’s needs
and objectives. If the manager tries to outperform the benchmark, he or she clearly violates the
passive premise of the portfolio.

Chapter 5 contained a summary of many of the different market indexes that a passive
manager can attempt to replicate. Domestic equity indexes include the S&P 500, the NASDAQ
Composite index, and the Wilshire 5000. Benchmarks also exist for various sectors of the stock
market, such as those for small capitalization stocks (Russell 2000), for value- or growth-
oriented stocks (Russell Growth Index and the Russell Value Index), for numerous developed
world regions (such as the EAFE Index), and for collections of smaller countries (emerging
markets). Fernholz, Garvy, and Hannon (1998), as well as Khorana, Nelling, and Trester
(1998), have noted that as passive investing has grown in popularity, money managers have
created an index fund for virtually every broad market category.

In Chapter 6, we presented several reasons for investing in a passive equity portfolio. Con-
sistent evidence indicates that stock markets throughout the world are often fairly efficient. For
many active managers, the annual costs of trying to beat the market (1 to 2 percent of the
portfolio’s assets) are difficult to overcome. However, passive strategies are also not costless
to employ. Because of cash flows into and out of an index fund, as well as events that change
the composition of the benchmark itself (e.g., mergers, bankruptcies, index rebalancing), the
passive manager will inevitably need to buy and sell securities over time. These transactions

Exhibit 16.1 Active and Passive Investment in U.S. Equity and Fixed-Income

Markets

Strategy
2009

(USD Billions)
2008

(USD Billions) % Change

Active Equity $1,590.0 $1,281.7 24.1

Passive Equity 1,005.1 789.1 27.4

Active Fixed-income 2,308.7 1,706.0 35.3

Passive Fixed-income 328.3 211.2 55.4

Source: Pensions & Investments Money Manager Directory, May 29, 2010, and May 30, 2009.

Chapter 16: Equity Portfolio Management Strategies 551



mean that the passive portfolio will inevitably underperform its index over time, even if the
manager minimizes turnover in the portfolio for every other reason. The extent of this under-
performance can range from 0.05 to 0.25 percent in developed stock markets to 3 percent for
portfolios mimicking less liquid indexes (e.g., emerging markets).

16.2.1 Index Portfolio Construction Techniques
There are three basic techniques for constructing a passive index portfolio: full replication,
sampling, and quadratic optimization. The most obvious technique is full replication, wherein
all the securities in the index are purchased in proportion to their weights in the index. This
technique helps ensure close tracking, but the need to buy many securities will increase trans-
action costs that will detract from performance. Additionally, the reinvestment of dividends
will also result in high commissions when many firms pay small dividends at different times
in the year.

The second technique, sampling, addresses the problem of having to buy numerous stock
issues. With sampling, a portfolio manager would only need to buy a representative sample
of stocks that comprise the benchmark index. Stocks with larger index weights are pur-
chased according to their weight in the index; smaller issues are purchased so their aggre-
gate characteristics (e.g., beta, industry distribution, and dividend yield) approximate the
underlying benchmark. With fewer stocks to purchase, larger positions can be taken in the
issues acquired, which should lead to proportionately lower transaction costs. Further,
the reinvestment of dividends will be less problematic because fewer securities need to be
purchased to rebalance the portfolio. The disadvantage of sampling is that portfolio returns
will almost certainly not track the returns for the benchmark index as closely as with full
replication.

Rather than obtaining a sample based on industry or security characteristics, quadratic
optimization (or programming) techniques can be used to construct a passive portfolio.
Historical information on price changes and correlations between securities are input to a
computer program that determines the composition of a portfolio that will minimize return
deviations from the benchmark. A problem with this technique is that it relies on historical
price changes and correlations and, if these factors change over time, the portfolio may experi-
ence very large differences from the benchmark.

Sometimes customized passive portfolios, called completeness funds, are constructed to
complement active portfolios that do not cover the entire market. For example, a large pension
fund may allocate some of its holdings to active managers expected to outperform the market.
Many times, these active portfolios are overweighted in certain market sectors or stock types.
In this case, the pension fund sponsor may want the remaining funds to be invested passively
to “fill the holes” left vacant by the active managers.

For example, suppose a pension fund hires three active managers to invest part of the
fund’s money. One manager emphasizes small-capitalization U.S. stocks, the second invests
only in Pacific Rim countries, and the third invests in U.S. stocks with low P/E ratios. To en-
sure adequate diversification, the pension fund may want to passively invest the remaining as-
sets in a completeness fund that will have a customized benchmark that includes large- and
mid-capitalization U.S. stocks, U.S. stocks with normal to high P/E ratios, and international
stocks outside the Pacific Rim.

Still other passive portfolios and benchmarks exist for investors with certain unique needs
and preferences. Some investors may want their funds to be invested only in stocks that pay
dividends or in a company that produces a product or service that the investor deems socially
responsible. Mossavar-Rahmani (1988) and Dialynas (2001) show that benchmarks can be
produced that reflect these desired attributes, and passive portfolios can be constructed to
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track the performance of the customized benchmark over time so that investors’ special needs
can be satisfied.

16.2.2 Tracking Error and Index Portfolio Construction
If the goal of forming a passive portfolio is to replicate a particular equity index, the success of
such a fund lies not in the absolute returns it produces but in how closely its returns match
those of the benchmark. That is, the goal of the passive manager should be to minimize the
portfolio’s return volatility relative to the index. Said differently, the manager should try to
minimize tracking error.

As Ammann and Zimmermann (2001) note, tracking error can be defined as the extent to
which return fluctuations in the managed portfolio are not correlated with return fluctuations
in the benchmark. A flexible and straightforward way of measuring tracking error can be de-
veloped as follows. Let:

wi = investment weight of Asset i in the managed portfolio
Rit = return to Asset i in Period t
Rbt = return to the benchmark portfolio in Period t

so that the Period t return to managed portfolio is:

Rpt =
XN
i = 1

wiRit

where:

N = number of assets in the managed portfolio

With these definitions, the Period t return differential between the managed portfolio and
the benchmark is:

16.2 Δt =
XN
i = 1

wiRit −Rbt = Rpt −Rbt

Given the returns to the managed portfolio and the benchmark, Δ is a function of the N in-
vestment weights that the manager selects. Also, not all of the assets in the benchmark need
be included in the managed portfolio (i.e., w = 0 for some assets).

For a sample of T return observations, the variance of Δ can be calculated as follows:

16.3 σ2Δ =

XT
t = 1

ðΔt −
�
Δ Þ2

ðT − 1Þ
Finally, the standard deviation of the return differential is:

σΔ =
ffiffiffiffiffi
σ2Δ

q
= periodic tracking error

so that annualized tracking error (TE) can be calculated as:

16.4 TE = σΔ
ffiffiffi
P

p

where P is the number of return periods in a year (e.g., P = 12 for monthly returns, P = 252
for daily returns).
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Suppose an investor has formed a portfolio designed to track a particular benchmark. Over
the last eight quarters, the returns to this portfolio, as well as the index returns and the return
difference between the two, were:

Period Manager Index Difference (�)

1 2.3% 2.7% −0.4%

2 −3.6 −4.6 1.0

3 11.2 10.1 1.1

4 1.2 2.2 −1.0

5 1.5 0.4 1.1

6 3.2 2.8 0.4

7 8.9 8.1 0.8

8 −0.8 0.6 −1.4

The periodic average and standard deviation of the manager’s return differential (i.e.,
“delta”) relative to the benchmark are:

Average Δ= ½− 0:4+ 1:0+ � � � + 0:8− 1:4�÷ 8= 0:2%

σ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð−0:4− 0:2Þ2 + ð1:0− 0:2Þ2 + � � � + ð−1:4− 0:2Þ2

q
÷

ffiffiffiffiffiffiffiffiffiffiffiffiffi
ð8− 1Þ

p
= 1:0%

Thus, the manager’s annualized tracking error for this two-year period is 2.0 percent (= 1.0
percent ×

ffiffiffi
4

p
).

Generally speaking, there is an inverse relationship between a passive portfolio’s tracking
error relative to its index and the time and expense necessary to create and maintain the port-
folio. For example, full replication of the S&P 500 would have virtually no tracking error but
would involve positions in 500 different stocks and require frequent rebalancing. As smaller
samples are used, the expense of forming the managed portfolio would decline but the poten-
tial tracking error is likely to increase. Thus, the art of being a manager of a passive equity
portfolio lies in balancing the costs (larger tracking error) and the benefits (easier manage-
ment, lower trading commissions) of using smaller samples. Exhibit 16.2 estimates the tracking
error that occurs from such sampling.

Alford, Jones, and Winkelmann (2003) have also shown that tracking error can be a useful
way to categorize a fund’s investment style. They argue that money managers can be classified

Exhibit 16.2 Expected Tracking Error between the S&P 500 Index and

Portfol ios Comprised of Samples of Fewer than 500 Stocks

Expected
Tracking Error

(Percent)

4.0

3.0

2.0

1.0

500 400 300 200 100 0

Number of Stocks
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using the following chart with regard to the tracking errors of their portfolios compared to the
relevant benchmark:

Investment Style Tracking Error Range

Passive Less than 1.0% (0.5% or lower is normal)

Structured Between 1.0% and 3.0%

Active Over 3.0% (5.0% to 15.0% is normal)

Source: Andrew Alford, Robert Jones, Kurt Winkelmann, “A Spectrum Approach to Active Risk

Budgeting,” Journal of Portfolio Management 30, no. 1 (September 2003): 49–60.

They also document that structured portfolio managers, who can be viewed as active man-
agers with the tightest controls on the permissible level of their tracking errors, tend to produce
superior risk-adjusted returns to those active managers whose investment mandates allow them
to stray further from their indexes.

16.2.3 Methods of Index Portfolio Investing
Although investors can construct their own passive investment portfolios that mimic a partic-
ular equity index, there are at least two prepackaged ways of accomplishing this goal that are
typically more convenient and less expensive. These are (1) buying shares in an index mutual
fund or (2) buying shares in an exchange-traded fund (ETF).

Index Funds As we discuss in Chapter 24, mutual funds represent established security port-
folios managed by professional investment companies (e.g., Fidelity, Vanguard, Putnam) in
which investors can participate. The investment company is responsible for deciding how the
fund is managed. For an indexed portfolio, the fund manager will typically attempt to replicate
the composition of the particular index exactly, meaning that he or she will buy the exact se-
curities comprising the index in their exact weights and then alter those positions anytime the
composition of the index itself is changed. Since changes to most equity indexes occur sporad-
ically, index funds tend to generate low trading and management expense ratios. A prominent
example of an index fund is Vanguard’s 500 Index Fund (VFINX), which is designed to mimic
the S&P 500 index. Exhibit 16.3 provides a descriptive overview of this fund and indicates that
its historical return performance is virtually indistinguishable from that of the benchmark.

The advantage of index mutual funds is that they provide an inexpensive way for investors
to acquire a diversified portfolio that emphasizes the desired market or industry within the
context of a traditional money management product. As with any mutual fund, the disadvan-
tages are that investors can only liquidate their positions at the end of the trading day (i.e., no
intraday trading), usually cannot short sell, and may have unwanted tax repercussions if the
fund has an unforeseen need to sell a portion of its holdings, thereby realizing capital gains.

Exchange-Traded Funds ETFs are a more recent development in the world of indexed in-
vestment products than index mutual funds. Essentially, ETFs are depository receipts that give
investors a pro rata claim on the capital gains and cash flows of the securities that are held in
deposit by the financial institution that issued the certificates. That is, a portfolio of securities
is placed on deposit at a financial institution or into a unit trust, which then issues a single
type of certificate representing ownership of the underlying portfolio. In that way, ETFs are
similar to the American depository receipts (ADRs) described in Chapter 3.

There are several notable example of ETFs, including (1) Standard & Poor’s 500 Depository
Receipts (SPDRs, or “spiders,” as they are sometimes called), which are based on a basket of all
the securities held in that index; (2) iShares, which recreate indexed positions in several global
developed and emerging equity markets, including countries such as Australia, Mexico,
Malaysia, the United Kingdom, France, Germany, Japan, and China; and (3) sector ETFs,
which invest in baskets of stocks from specific industry sectors, including consumer services,
industrial, technology, financial services, energy, utilities, and cyclicals/transportation. Exhibit
16.4 shows descriptive and return data for the SPDR Trust certificates. Notice, however, that
the returns to these shares do not track the index quite as closely as did the VFINX fund.
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Exhibit 16.3 Detai ls of the Vanguard 500 Index Trust Mutual Fund
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Objective - Index Fund-Large Cap

Australia 61  2  9777  8600    Brazil  5511 3048  4500   Europe  44  20  7330  7500   Germany  49  69  9204 1210    Hong Kong  852 2977 6000
Japan 81 3 3201 8900                       Singapore  65 6212 1000                        U.S. 1  212  318  2000                       Copyright 2011 Bloomberg Finance L.P.

SN 335716  H219-281-0 05-Jan-2011 07:25:37

DESCRIPTION

A. Description

20

10

0

–10

1 Yr Performance vs. Benchmark Indices

VFINX
SPX

29 SEP 10 31 MAR 31 MAY 30 JUL 30 SEP 30 NOV

Total Returns %
VFINX US
Index (SPX)
Peers Avg
Absolute Measures % (1yr)
Maximum Return
Minimum Return
Sharpe Ratio
Volatility
Sortino Ratio
Downside Risk
Semivariance
% Periods up
% Periods down
Skewness
Kurtosis

Relative Measures % (1yr)
Excess Return
Tracking Error
Information Ratio
Alpha
Beta
Correlation
Peers Info (1yr)
Average
Std Dev
Median
19) FSRC Number of funds

Fund

5.47
–6.35

.95
17.35

.83
13.30
19.80
61.54
38.46

–.56
.17

Index

5.47
–6.34

.96
17.34

.84
13.29
19.78
61.54
38.46

–.56
.17

6.04
–6.99

.90
18.70

.80
14.26
21.21
61.74
38.26

–.55
.60

vIndex
–.13

.04
–3.62

.00
1.00
1.00

Vol. %
18.70

3.95
17.36

Return %
14.18

3.73
13.85

229

1 Month
3.84
3.85
3.89

3 Month
12.23
12.27
12.59

1 Year
14.23
14.38
14.18

3 Year
–1.30
–1.25
–1.36

5 Year
2.00
2.08
1.55

2008
–37.02
–37.00
–39.52

2009
26.49
26.46
36.78

2010
14.91
15.07
14.94

YTD
1.00
1.00
1.11

Peers Avg

Max Drawdown (1yr)

–15.66

13) RV Realtive Value
14) RVC REl Val Corr

15) HFA Hist. Fund Analysis
16) FREP Fund Report

17) FSTA Style Analysis
18) BAIF BBG Active Indices

Length

50.00

Recovery

89.00

Peak

04/23/2010

Valley

07/02/2010

Australia 61 2  9777  8600  Brazil  5511 3048  4500   Europe  44  20  7330  7500  Germany  49  69  9204 1210   Hong Kong  852 2977 6000
Japan 81 3 3201 8900                 Singapore  65 6212 1000                  U.S. 1  212  318  2000                 Copyright 2011 Bloomberg Finance L.P.

SN  335716  H219-281-0 05-Jan-2011  07:24:36

Objective - Index Fund-Large Cap

VFINX US

Backpage

VANGUARD 500 INDEX FUND-INV Currency   - USD
Page 3/5

EquityDES

Fund Type - Open-End Fund

DESCRIPTION

B. Historical Return Performance

Source: © 2011 Bloomberg L.P. All rights reserved. Reprinted with permission.

556 Part 4: Analysis and Management of Common Stocks



Exhibit 16.4 Detai ls of the SPDR Exchange-Traded Fund

Asset Class
Market Cap Focus

Equity
Large-cap

Style Growth

SPDR  S&P 500 ETF TRUST

SPDR S&P 500 ETF Trust is a unit investment trust incoporated in the United States.
The Trust consists of a portfolio representing all 500 stocks in the S&P 500 Index.

Objective - Growth-Large Cap

Geographics Focus U.S.
Current Data

Underlying Index
1) GP Price
52Wk Hi
52Wk Lo

NAV
INAV

% Premium
Shares Out (×000)

Intraday   { SPYIV <index> };   NAV  { SPYNV <index> };   Sh Out  { SPYSO <index> }
Est  Cash  { SPYEU <index> };   Total Cash  { SPYTC <index> }

Market cap (mil)

1/3
7/1
1/4

.15

$
$
$
$
$

126.98
127.600
101.130

126.95
126.73

723932.1
91924.91

12) SPX

1/4/11
$

Australia 61  2  9777  8600  Brazil  5511 3048  4500  Europe  44  20  7330  7500  Germany  49  69  9204 1210  Hong Kong  852 2977 6000
Japan 81 3 3201 8900                  Singapore  65 6212 1000                U.S. 1  212  318  2000                  Copyright 2011 Bloomberg Finance  L.P.

SN 335716  H219-281-0  05-Jan-2011  07:26:01

SPY US
SPY US $ Vol 1,236,912 Prev 126.98

Page 1/5DESCRIPTION

Bloomberg Classification Data
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Total Returns %
SPY US
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Volatility
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Semivariance
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% Periods down
Skewness
Kurtosis

Relative Measures % (1yr)
Excess Return
Tracking Error
Information Ratio
Alpha
Beta
Correlation
Peers Info (1yr)
Average
Std Dev
Median
19) FSRC Number of funds

Fund
5.64

–6.36
.95

17.53
.84

13.41
19.97
61.54
38.46

–.55
.18

Index
5.47

–6.34
.96

17.34
.84

13.29
19.78
61.54
38.46

–.56
.17

6.83
–7.34

.51
20.61

.49
14.95
21.99
60.12
39.88

–.35
1.32

vIndex
.03
.89
.03
.00

1.01
1.00

Vol. %
20.61
10.34
17.74

Return %
7.54

18.65
13.53

83

1 Month
3.87
3.85
2.42

3 Month
12.22
12.27
8.07

1 Year
14.24
14.38

7.54

3 Year
–1.35
–1.25
–5.17

5 Year
2.02
2.08
1.09

2008
–36.81
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–23.04

2009
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14.70

2010
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15.07

8.70

YTD
.98

1.00
.97

Peers Avg

Max Drawdown (1yr)
–15.70

Length
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A significant advantage of ETFs over index mutual funds is that they can be bought and sold
(and short sold) like common stock through an organized exchange or in an over-the-counter
market. Further, they are backed by a sponsoring organization (e.g., for SPDRs, the sponsor is PDR
Services LLC, a limited liability company wholly owned by NYSE Euronext exchange where SPDR
shares trade) that can alter the composition of the underlying portfolio to reflect changes in the
composition of the index. Other advantages relative to index funds include an often smaller
management fee, the ability for continuous trading while markets are open, and the ability to time
capital gain tax realizations. ETF disadvantages include the brokerage commission and the
inability to reinvest dividends, except on a quarterly basis.

16.3 AN OVERVIEW OF ACTIVE EQUITY PORTFOLIO

MANAGEMENT STRATEGIES
The goal of active equity management is to earn a return that exceeds the return of a passive
benchmark portfolio, net of transaction costs, on a risk-adjusted basis. The job of an active eq-
uity manager is not easy. If transaction costs and fees total 1.5 percent of the portfolio’s assets
annually, the portfolio has to earn a return 1.5 percentage points above the passive benchmark
just to keep pace with it. Further, if the manager’s strategy involves overweighting specific
market sectors in anticipation of price increases, the risk of the active portfolio may exceed
that of the passive benchmark, so the active portfolio’s return will have to exceed the bench-
mark by an even wider margin to compensate.

Exhibit 16.5 shows the percentage of U.S.-domiciled mutual funds that were able to pro-
duce annual returns in excess of the S&P 500 Index over a period of about a quarter century.

Exhibit 16.5 Performance of Active Mutual Funds vs. S&P 500
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For the majority of this period, the average fund manager was not able to outperform the
broad index; the percentage of active funds whose return exceeded that of the index was less
than 50 percent in 64 of the 98 quarters represented in the sample. However, the display also
indicates that the percentage of active managers beating the market was never zero and occa-
sionally rose as high as 70 percent, which is impressive given that there were more than 4,500
domestic equity funds by the end of 2010. Indeed, evidence provided by Brown and Goetzmann
(1995) and Chen, Jegadeesh, and Wermers (2000) shows that fund managers possess significant
stock-picking skills that can translate into superior and persistent investment returns.

Exhibit 16.6 provides a broad overview of the different strategies that investment managers
might adopt in forming their portfolios, as well as the investment philosophy that underlies
each strategy. The passive strategies we just considered are based (at least implicitly) on the
notion that capital markets are efficient and so equity portfolios should be invested to mimic
broad indexes and not be traded actively. The realm of active management, however, is one in
which managers are effectively betting against markets being perfectly efficient. For conve-
nience, Exhibit 16.6 characterizes these bets as falling into three general categories: (1) funda-
mental, (2) technical, and (3) market anomalies and security attributes.

16.3.1 Fundamental Strategies
As we saw in Chapter 11, the top-down investment process begins with an analysis of broad
country and asset class allocations and progresses down through sector allocation decisions to
the bottom level, where individual securities are selected. Alternatively, a bottom-up process
simply emphasizes the selection of securities without any initial market or sector analysis.
Active equity management based on fundamental analysis can start from either direction,
depending on what the manager thinks is mispriced relative to his or her valuation models.
Generally, active fundamental managers use three generic themes. First, they can try to time
the equity market by shifting funds into and out of stocks, bonds, and T-bills depending on
broad market forecasts and estimated risk premiums. Second, they can shift funds among dif-
ferent equity sectors and industries (e.g., financial stocks, technology stocks, consumer

Exhibit 16.6 Equity Portfol io Investment Phi losophies and Strategies

Passive Management Strategies

1. EFFICIENT MARKETS HYPOTHESIS

Buy and hold

Indexing

Active Management Strategies

2. FUNDAMENTAL ANALYSIS

“Top down” (e.g., asset class rotation, sector rotation)

“Bottom up” (e.g., stock undervaluation/overvaluation)

3. TECHNICAL ANALYSIS

Contrarian (e.g., overreaction)

Continuation (e.g., price momentum)

4. ANOMALIES AND ATTRIBUTES

Calendar effects (e.g., weekend, January)

Information effects (e.g., neglect)

Security characteristics (e.g., P/E, P/B, earnings momentum, firm size)

Investment style (e.g., value, growth)
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cyclicals) or among investment styles (e.g., large capitalization, small capitalization, value,
growth) to catch the next hot concept before the rest of the market. Third, equity managers
can look at individual issues in an attempt to find undervalued stocks.

An asset class rotation strategy shifts funds in and out of the stock market depending
on the manager’s perception of how the stock market is valued compared to the various alter-
native asset classes. Formally, such a strategy is called tactical asset allocation and will be
described in more detail later in the chapter. A sector rotation strategy positions the portfolio
to take advantage of the market’s next move. Often this means emphasizing or overweighting
(relative to the benchmark portfolio) certain economic sectors or industries in response to
the next expected phase of the business cycle. Exhibit 16.7 suggests how sector rotators
may position their portfolios to take advantage of stock market trends during the economic
cycle.

In general, asset and sector rotation strategies can be extremely profitable but also very
risky for a manager to follow. This is shown in Exhibit 16.8, which lists the annual returns in
each of several asset and sector classes from 1991 to 2010. The chart documents the tremen-
dous volatility that existed during this period. For instance, bonds, which comprised the best-
performing asset class in 2002, made up the worst class in the following four years. Con-
versely, large-cap growth stocks were one of the best places to invest for six years (i.e., 1994–
1999), but this period was bracketed by years when this sector performed quite poorly. The
message from this display is clear: While there are impressive gains to be made by correctly
timing the hottest (or the coldest) market sectors, a manager must be right substantially more
than he or she is wrong. Because this is an extremely difficult thing to do consistently, many
investors choose to interpret Exhibit 16.8 as ultimately extolling the virtue of asset and sector
class diversification.

A fundamental stock picker operating on a pure bottom-up basis will form a portfolio of
equities that can be purchased at a substantial discount to what his or her valuation model in-
dicates they are worth. As we discussed in Chapter 14, these valuation models might be based
on absolute judgments about the future of the company (i.e., discounted cash flow) or relative
assessments of how attractive the stock is compared with shares in otherwise similar firms (i.e.,
relative price multiples). In either case, it is usually true that the active manager will find stock
picking to be a more reliable, although less profitable, way to invest than market timing.

Exhibit 16.7 The Stock Market and the Business Cycle
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 Trough 

Peak 

Financial
Stocks Excel

Capital
Goods Excel

Basic
Industries

Excel

Consumer
Staples Excel

Economy's
Current Phase

Consumer
Durables

Excel
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Exhibit 16.8 Asset and Sector Class Return Performance: 1991–2010

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

SG SV F F LV LG LV LG SG SV SV B SG SV F F LG B LG SG

58.5% 29.1% 32.9% 8.1% 38.3% 23.1% 35.2% 38.7% 43.1% 22.8% 14.0% 10.1% 48.5% 22.2% 14.0% 26.9% 11.8% 7.0% 37.2% 29.1%

S S SV LG L L L L LG B B SV S F LV SV F SV SG S

46.0% 18.4% 23.8% 2.9% 37.8% 22.4% 32.9% 27.0% 33.2% 11.6% 8.4% −11.4% 47.3% 20.7% 7.1% 23.7% 11.6% −28.9 34.5% 26.9%

SV LV S L LG LV SV F F LV S LV SV S L LV SG S F SV

41.7% 13.8% 18.9% 0.4% 37.2% 21.6% 31.8% 20.3% 27.4% 7.0% 2.5% −15.5% 46.0% 18.3% 6.3% 22.4% 7.1% −33.8% 32.5% 24.5%

LG L LV SV SG SV LG LV S S LV F F LV LG S B LV L LG

41.3% 9.0% 18.1% −1.5% 31.0% 21.4% 30.5% 15.6% 21.3% −3.0% −5.6% −15.6% 39.2% 16.5% 5.3% 18.4% 7.2% −36.8% 28.5% 16.8%

L SG SG S S S S B L L SG S LV SG SV L L L S L

33.1% 7.8% 13.4% −1.8% 28.4% 16.5% 22.4% 8.7% 20.9% −7.8% −9.2% −20.5% 30.0% 14.3% 4.8% 15.5% 5.8% −37.6% 27.2% 16.1%

LV B L LV SV SG SG SG LV F L L L L S SG LV LG SV LV

24.6% 7.6% 10.2% −2.0% 25.7% 11.3% 12.9% 1.2% 7.3% −14.0% −12.5% −21.7% 29.9% 11.4% 4.6% 13.4% −0.1% −38.4% 20.6% 15.5%

B LG B SG B F B S SV SG LG LG LG LG SG LG S SG LV F

16.0% 5.0% 9.9% −2.4% 18.5% 6.4% 9.6% −2.5% −1.5% −22.4% −20.4% −27.9% 29.7% 6.3% 4.2% 9.1% −1.6% −38.5% 19.7% 8.2%

F F LG B F B F SV B LG F SG B B B B SV F B B

12.5% −11.8% 2.9% −2.8% 11.6% 3.6% 2.1% −6.5% −0.8% −22.4% −21.2% −30.3% 4.2% 4.5% 2.6% 4.3% −9.8% −43.1% 5.1% 6.3%

Legend: L = Large Stocks (Russell 1000 Index)

LG = Large Growth Stocks (Russell 1000 Growth Index)

LV = Large Value Stocks (Russell 1000 Value Index)

S = Small Stocks (Russell 2000 Index)

SG = Small Growth Stocks (Russell 2000 Growth Index)

SV = Small Value Stocks (Russell 2000 Value Index)

F = Foreign Stocks (MSCI EAFE Index)

B = Bonds (Citigroup Broad Investment-Grade Bond Index)

Source: Frank Russell Company.



Finally, a recent trend in fundamental equity management is the development of the so-called
130/30 strategy. Fowler (2007) explains that funds based on this approach are allowed to take long
positions up to 130 percent of the portfolio’s original capital and have short positions up to 30
percent. Relative to “long only” portfolios, these enhanced active funds let managers exploit their
expertise in two ways. First, as Jacobs and Levy (2007) note, the use of the short positions creates
the leverage needed to extend the long holdings beyond the original capital limit, potentially
increasing both risk and expected returns compared to the fund’s benchmark. Second, 130/30
strategies enable managers to make full use of their fundamental research to buy stocks they
identify as undervalued as well as short those that are overvalued. Thus, these strategies expand the
ways in which investors can capture available alpha opportunities.

16.3.2 Technical Strategies
Earlier we discussed the role that technical analysis plays in the stock evaluation process. As we saw,
assessing past stock price trends to surmise what information they imply about future price move-
ments was one of the primary tools of this analytical approach. Active managers can form equity
portfolios on the basis of past stock price trends by assuming that one of two things will happen:
(1) past stock price trends will continue in the same direction, or (2) they will reverse themselves.

A contrarian investment strategy is based on the belief that the best time to buy (sell) a stock
is when the majority of other investors are the most bearish (bullish) about it. The contrarian
investor will attempt to always purchase the stock when it is near its lowest price and sell it (or
even short sell it) when it nears its peak. The belief is that stock returns are mean reverting, in-
dicating that, over time, stocks will be priced so as to produce returns consistent with their risk-
adjusted expected (i.e., mean) returns. DeBondt and Thaler (1985) demonstrated the potential
benefits of forming active portfolios based on this notion. They showed that investing on an
overreaction hypothesis could provide consistently superior returns. Exhibit 16.9 summarizes

Exhibit 16.9 Abnormal Returns to a Market Overreact ion Investment Strategy
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their experiment in which they measured returns to a portfolio of stocks that had had the worst
market performance over the prior three years (i.e., losers) and a portfolio of stocks with the best
past performance (i.e., winners). If investors overreacted to either bad news or good news about
companies, as DeBondt and Thaler contended, we should see subsequent abnormal returns
move in the opposite direction. The cumulative abnormal returns (CARs) shown in the display
appear to support this notion, although the evidence is stronger for losers than for winners.

At the other extreme, active portfolios can also be formed on the assumption that recent
trends in past prices will continue. A price momentum strategy, as it is more commonly
called, assumes that stocks that have been hot will stay hot, while cold stocks will also remain
so. Although there may well be sound economic reasons for these trends to continue (e.g.,
company revenues and earnings that continue to grow faster than expected), it may also be
the case that investors periodically underreact to the arrival of new information. Thus, a pure
price momentum strategy focuses on the trend of past prices alone and makes purchase and
sale decisions accordingly. Chan, Jegadeesh, and Lakonishok (1999) investigated the profitabil-
ity of this approach. They divided all of the stocks traded in U.S. markets over a five-year pe-
riod into 10 different portfolios based on their past six-month price movements and calculated
returns over the following year. Panel A of Exhibit 16.10 shows these returns for each of the
portfolios, from the one with the most positive past price trend (#10) to the worst price trend
(#1). The data appear to justify the price momentum strategy in that the portfolios with the
highest (lowest) level of price momentum generated the highest (lowest) subsequent returns.
Also, the last column shows that a momentum-based hedge fund that was long in the best-
trend portfolio and short in the worst-trend one would also have been quite profitable.

16.3.3 Anomalies and Attributes
Price momentum strategies could be either based on pure price trend analysis or supported by
the underlying economic fundamentals of the company. An earnings momentum strategy is a
somewhat more formal active portfolio approach that purchases and holds stocks that have

Exhibit 16.10 Profitabi l i ty of Momentum Strategies: 1994–1998

1
(Low)

2 3 4 5 6 7 8 9 10
(High)

10 − 1
(PPS)

A. Classification Based on Prior Six-Month Return

1994 −12.00 −6.10 0.40 2.10 0.50 −0.90 −1.80 3.10 −4.50 −6.40 5.40

1995 35.70 27.40 32.30 35.00 32.30 32.20 30.30 36.70 35.30 42.10 6.40

1996 11.90 15.60 17.90 20.20 27.90 22.50 22.00 21.90 20.40 15.30 3.40

1997 7.20 05.70 14.80 20.80 26.60 32.80 35.60 37.30 37.50 23.80 16.60

1998 −2.30 −4.40 −7.00 −3.30 −0.40 0.00 04.50 0.10 −0.80 04.40 6.70

1994–1998 average 8.10 7.64 11.68 14.96 17.38 17.32 18.12 19.82 17.58 15.84 7.74

B. Classification Based on Standardized Unexpected Earnings
1994 −2.30 −2.40 −6.80 −1.00 −4.60 −1.20 −0.10 −3.30 0.90 −2.00 0.30

1995 36.70 25.40 27.80 31.00 33.40 27.50 36.10 36.90 38.60 40.60 3.90

1996 16.30 17.90 19.20 16.30 21.90 19.60 23.10 22.70 24.70 18.40 2.10

1997 25.50 21.70 23.50 22.80 24.10 24.50 25.20 28.40 29.60 28.10 2.60

1998 −3.20 −5.20 −1.30 04.40 −0.60 5.00 −0.10 −0.60 0.00 −6.20 −3.00

1994–1998 average 14.60 11.48 12.48 14.70 14.84 15.08 16.84 16.82 18.76 15.78 1.18

Source: Copyright © 1999, Association for Investment Management and Research. Reproduced and republished from “The

Profitability of Momentum Strategies,” from the November/December 1999 issue of the Financial Analyst’s Journal, with

permission from the CFA Institute. All Rights Reserved.
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accelerating earnings and sells (or short sells) stocks with disappointing earnings. The notion
behind this strategy is that, ultimately, a company’s share price will follow the direction of its
earnings, which is one measure of the firm’s economic success. In judging the degree of mo-
mentum in a firm’s earnings, it is often the case in practice that investors will compare the
company’s actual EPS to some level of what was expected. Two types of expected earnings
are used most frequently: (1) those generated by a statistical model and (2) the consensus fore-
cast of professional stock analysts. Panel B of Exhibit 16.10 shows that earnings momentum
strategies were generally successful, although not to the same degree as price momentum
strategies.

In our examination of market efficiency in Chapter 6, we saw several anomalies that sug-
gested a role for active equity management. Two of these—the weekend effect and the January
effect—involved investing during particular times of the year. While conceptually viable, these
anomalies do not produce particularly effective portfolio strategies. That is, managers investing
in stocks only in January are not likely to be able to justify their annual fees, while the number
of transactions implied by the weekend effect (i.e., buy every Monday, sell every Friday) gener-
ally makes for a cost-ineffective portfolio. However, whether or not these calendar-related
anomalies produce successful active portfolios, they still are useful rules for trades that an in-
vestor plans to make anyway.

A more promising approach to active anomaly investing involves forming portfolios based
on various characteristics of the companies themselves. Two characteristics we have seen to
matter in the stock market are the total capitalization of the firm’s outstanding equity (i.e.,
firm size) and the financial position of the firm, as indicated by its various financial ratios
(e.g., P/E, P/BV). Over time, firms with smaller market capitalizations produce bigger risk-
adjusted returns than those with large market capitalizations. Also, over time, firms with lower
P/E and P/BV ratios produce bigger risk-adjusted returns than those with higher levels of those
ratios. In fact, we saw in Chapter 9 that low and high levels of these ratios are used in practice
to define value and growth stocks, respectively.

Another reason why these firm-specific attributes may be important to active investors is
that the term sector considered earlier in the context of rotation strategies also can be defined
by different stock attributes. Because the market seems to favor some attributes more than
others, sector rotation may involve overweighting stocks with certain characteristics, such as
small- or large-capitalization stocks, high- or low-P/E stocks, or stocks classified more gener-
ally as value or growth stocks. For example, Panel A of Exhibit 16.11 shows the difference in
returns to portfolios invested in small- and large-cap stocks on a monthly basis from 1991–
2010. The graph shows the large-cap portfolio return minus the small-cap return, so any net
return above the horizontal axis indicates a period when the former outperformed the latter.
Notice the consistent firm size rotation and spread in returns that occurred in this period; in
given months, both large- and small-cap stocks outperformed the other by over 30 percent.
Keep in mind, however, that small-cap stocks are almost always riskier than large-cap stocks.
This is shown in Panel B of Exhibit 16.11 as the difference in the standard deviations of the
large- and small-cap portfolios.

Similar analysis reveals the potential benefits of forming active global portfolios around fi-
nancial ratios. Over a 20-year period, Fama and French (1998) divided the stocks in 13 world
markets using several different ratios, including P/E and P/BV. They formed portfolios of
stocks based on the highest and lowest 30 percent of each ratio and measured returns and
standard deviations. For each country and each ratio, Exhibit 16.12 reports the average annual
return differential between the lowest-ratio portfolio and the highest-ratio portfolio, as well as
the difference in standard deviation for those two portfolios. Over time, portfolios with the
lowest P/E and P/BV ratios produced the highest returns everywhere in the world except Italy.
Those low-ratio portfolios also tended to be more volatile, although this finding was far less
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uniform across countries. As we will see shortly, these results are important for understanding
the differences between the value and growth investment styles.

16.3.4 Forming Momentum-Based Stock Portfolios: Two Examples
As we have just seen, in the world of active equity portfolio management the concept of mo-
mentum investing can mean two things: price momentum and earnings momentum. However,
the justifications for these strategies are very different—price momentum is a technical

Exhibit 16.11 Performance of Large- and Small -Cap Portfol ios: 1991–2010
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strategy, while earnings momentum is ultimately a fundamental approach to investing—so it
should not be surprising that they can lead to forming very different types of portfolios. That
is, a price momentum investor might be attracted to a stock with consistently strong, positive
returns regardless of why they occurred. In contrast, the earnings momentum investor is likely
to be attracted to stocks for companies that generate earnings in excess of market expectations,
even if the past returns for those stocks have been negative.

To examine these differences in more specific terms, we performed two separate computer
screenings of the stocks in the Russell 1000 Index during a recent period. In the first, the
stocks were ranked from highest to lowest in terms of their returns over the past six months,
the characteristic likely to be appealing to a price momentum investor. In the second screen,
the stocks were ranked from highest to lowest by their earnings surprise (i.e., the percentage
difference between the firm’s actual earnings and the consensus forecast of professional stock
analysts) over the prior year, which is what an earnings momentum investor would be inter-
ested in knowing. Financial data for 10 of the top-ranked stocks from each screening are
shown in Exhibit 16.13.

The stocks most likely to be included in a price momentum-based portfolio all share
the feature that they have had strong positive price increases over the prior three-month,
six-month, and one-year periods. However, there appear to be few other similarities between
these securities. In particular, the earnings surprise component is actually negative for four
of the stocks listed, even though the average earnings per share for these companies is
forecast to rise from $3.92 to $4.95. Thus, the price momentum investor is making a bet on
the continuation of past price trends, perhaps for reasons that have more to do with the psy-
chology of other investors than with the underlying economic position of the companies
themselves.

On the other hand, the earnings momentum-based manager will be attracted to stocks for
companies that consistently produce earnings that surpass analyst expectations. The 10 posi-
tions shown at the bottom of Exhibit 16.13 all have demonstrated that ability over the past
year. Additionally, eight of these stocks have a forecasted future level of earnings that is higher

Exhibit 16.12 Performance of Ratio-Based Stock Portfol ios: 1975–1995

P/E RATIO P/BV RATIO

Country
(Low-High)
Return %

(Low-High)
Std Dev %

(Low-High)
Return %

(Low-High)
Std Dev %

United States 6.71 2.87 6.79 1.13

Japan 7.47 −1.52 9.85 −2.75

United Kingdom 2.65 5.32 4.62 2.09

France 6.98 4.70 7.64 5.72

Germany 0.55 −10.20 2.75 −2.40

Italy −5.37 −12.32 −5.99 −15.12

The Netherlands 5.11 0.59 2.30 12.06

Belgium 2.22 2.59 4.39 0.99

Switzerland 1.54 2.63 3.49 1.43

Sweden 8.19 17.67 8.02 12.05

Australia 9.67 −0.70 12.32 3.71

Hong Kong 4.99 4.02 7.16 8.47

Singapore 2.09 −5.13 9.67 9.18

Source: Eugene F. Fama and Kenneth R. French, “Value versus Growth: The International Evidence,”

Journal of Finance 53, no. 6 (December 1998): 1975–1999. Reprinted with permission of Blackwell

Publishing.
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Exhibit 16.13 Financial Data for 20 Selected Momentum-Oriented Stocks from the Russel l 1000 Index

Company Ticker
Current
EPS

Forecast
Next Yr
EPS

Current
P/E

3-mo
Total
Return

6-mo
Total
Return

12-mo
Total
Return

1-yr EPS
Surprise
[Act–Est] Est PEG

Price Momentum Stocks:

AMR AMR $1.17 $5.82 29.46 6.07% 65.34% 32.95% −23.56% 0.74

COACH COH 1.54 2.10 31.08 13.02 55.87 34.28 0.79 1.06

HASBRO HAS 1.24 1.60 23.42 10.07 44.16 44.59 −3.01 1.73

DEERE & CO DE 6.46 8.30 16.53 15.07 38.10 43.08 2.28 1.49

AUTOZONE AZO 8.02 9.49 15.45 10.07 36.77 24.44 0.92 1.44

JOHNSON CONTROLS JCI 5.23 7.02 18.40 16.14 31.38 34.86 7.41 1.04

AVON PRODUCTS AVP 1.39 2.09 26.60 14.90 29.19 21.11 8.59 1.64

ENTERGY CORP ETR 4.71 6.75 20.74 9.11 28.61 40.56 1.44 1.87

COGNIZANT TECH SOLUTIONS CTSH 1.55 2.91 57.03 11.13 28.15 52.02 −4.26 0.86

DU PONT DD 2.88 3.46 17.57 10.31 27.56 29.41 −0.28 1.76

Average: 3.42 4.95 25.63 11.59 38.51 35.73 −0.97 1.36

Earnings Momentum Stocks:

ANNALY CAPITAL MGMT NLY $0.73 $1.31 19.25 2.09% 15.06% 25.03% 79.91% 2.14

FOREST OIL FST 2.18 2.80 14.44 −10.62 −8.10 −4.89 41.50 1.32

CBL & ASSOCIATES PROPERTIES CBL 1.24 1.39 37.06 8.99 17.92 13.28 39.23 4.72

BOSTON SCIENTIFIC CORP BSX 0.94 0.97 17.23 2.86 −6.68 −32.46 25.45 1.57

ESTEE LAUDER COMPANIES EL 2.18 2.46 21.50 16.22 26.64 27.35 20.36 1.58

DR HORTON DHI 3.93 1.86 6.48 −2.96 17.77 −22.47 18.89 0.93

DOLLAR GENERAL DG 0.74 0.84 22.51 6.47 31.01 −4.73 18.29 1.65

CREE CREE 0.71 0.39 23.77 −14.29 −9.14 −44.70 11.81 2.77

BARNES & NOBLE BKS 2.21 2.46 18.58 3.82 12.62 −3.87 8.96 1.43

AVON PRODUCTS AVP 1.39 2.09 26.60 14.90 29.19 21.11 8.59 1.64

Average: 1.63 1.66 20.74 2.75 12.63 −2.63 27.30 1.97

Source: Author calculations.



than current earnings. However, many of these stocks have also experienced negligible or
negative returns at some point over the prior 12 months, which could mean that the stock dis-
appointed investors in some other way in the past. Despite this, the belief of the earnings mo-
mentum investor is that firms whose fundamental economic position allows them to beat
expectations will eventually see their stock prices increase to reflect that performance. Thus,
the trading strategy in an earnings momentum portfolio is simple: Buy (and hold) stocks
with positive earnings momentum, and sell those stocks when that momentum deteriorates
or turns negative.

Two final points should be mentioned. First, notice that only one stock (AVP) was ranked
at the top of both the price-momentum and the earnings-momentum screens. This supports
the earlier observation that these two active strategies tend to produce different collections of
stocks. Second, the stocks listed in Exhibit 16.13 were selected in a purely mechanical manner
without any additional insight from a professional money manager who might override the
computer screen for any of several reasons. For instance, an earnings momentum manager fol-
lowing a “Growth at a Reasonable Price” (i.e., GARP) discipline might be more attracted to
positive earnings surprise stocks that also sell at lower PEG ratios (FST, EL) than to those
that appear to be more expensive by that measure (NLY, CBL).

16.3.5 Tax Efficiency and Active Equity Management
We saw earlier that the primary intention of an actively managed equity portfolio is to pro-
duce a return that exceeds that of its passive benchmark. Of course, to accomplish that goal
the active manager must form a portfolio that differs from the index itself, which usually re-
quires trading stocks into and out of the fund on a frequent basis. Compared to a passively
managed portfolio, there are two potential costs associated with these additional stock trades.
First, the active fund will incur additional transaction costs, which will reduce the net return to
the portfolio. Second, selling stocks that have appreciated in price will create a capital gain on
which investors may have to pay taxes.

While the negative effect on returns due to high transaction fees are shared by all investors,
the tax consequences of active equity management are a concern only for those investors who
hold their portfolio in a taxable account. Many investors—institutions such as pension funds
and university endowment funds or individuals with tax-deferred retirement plans—do not
have to worry about paying additional taxes on the trades of an active portfolio manager.
Reichenstein (2006) as well as Horan and Adler (2009) note, though, that many other
investors—particularly individuals not investing through a retirement plan—do need to worry
about the tax efficiency of the active portfolio because this is an expense that they will ulti-
mately bear.

The fund’s portfolio turnover is an indirect measure of the amount of trading that could
lead to a higher tax bill for a taxable investor. The portfolio turnover ratio is typically mea-
sured as the total dollar value of the securities sold from the portfolio in a year divided by
the average dollar value of the assets managed by the fund. For instance, an active manager
that sold $75 million worth of stocks in a year from a portfolio that averaged $100 million in
assets under management would have a turnover ratio of 75 percent. In essence, the manager
has replaced three out of every four stocks in the portfolio at some point during the year.
While the turnover ratio is a good indicator of overall trading activity, it does not necessarily
indicate that the majority of those trades generated capital gains that in turn created taxable
events. Many of those trades might have been transacted at losses that actually offset the gains
created by other sales.

A more direct measure of how well portfolio managers balance the capital gains and losses
resulting from their trades is the tax cost ratio. As developed by Morningstar, Inc., a leading
provider of investment analysis in the mutual fund industry, this statistic compares a fund’s
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pretax return (PTR) with this same return adjusted for taxes (TAR), assuming that investors
pay taxes on net short-term and long-term capital gains at the highest rate.

16.5 Tax Cost Ratio = [1 − {(1 + TAR)/(1 + PTR)}] × 100

Ptak (2002) explains that the tax cost ratio represents the percentage of an investor’s assets
that are lost to taxes on a yearly basis due to the trading strategy employed by the fund man-
ager. Notice that even if there is high turnover in a portfolio, TAR need not be significantly
below PTR if the manager was able to “harvest” enough capital losses to balance out the
capital gains associated by other trades.

For example, Exhibit 16.14 lists tax efficiency statistics for both a passive (the Vanguard 500
Index Fund we saw earlier) and an active (MFS Research Fund) mutual fund. Compared to the
index fund, the active fund had both a higher expense ratio (which includes all management,
operating, and administrative fees as a percentage of the funds assets) as well as a higher turnover
ratio (73% vs. 12%). Thus, MFRFX was clearly a more expensive fund to investors with substan-
tially more stock trading than VFINX. Despite those additional expenses, it outperformed the
benchmark fund on a pretax basis over the one-year period (15.46% vs. 14.91%) and five-year
period (3.56% vs. 2.21%) shown. However, once the tax efficiency of the trades in the two funds
is considered, the story changes. Specifically, notice that there is very little difference between the
pretax and tax-adjusted returns for VFINX, meaning that what little trading there was in the
index fund was fairly balanced in the creation of capital gains and losses. This leads to a five-
year tax cost ratio for VFINX of just 0.32% (= [1 − (1.0188/1.0221)] × 100). Conversely, the
trades in MFRFX were far less tax efficient; its five-year tax cost ratio was 1.41%, meaning that
taxable investors in the fund saw their positions reduced by almost 150 basis points per year due
to taxes. This tax efficiency gap was even more dramatic for the one-year period in 2010.

16.4 VALUE VERSUS GROWTH INVESTING: A CLOSER LOOK
An important development in active equity management during the last several years has been the
creation of portfolio strategies based on value- and growth-oriented investment styles. It is now
common for money management firms to define themselves as “value stock managers” or

Exhibit 16.14 Tax Eff ic iency of Passive and Active Stock Funds: An Example

Vanguard 500 Index Fund
(VFINX)

MFS Research Fund
(MFRFX)

Management Approach Passive Active

Expense Ratio 0.18% 1.04%

Portfolio Turnover 12% 73%

5-yr: Avg. Pretax Return 2.21% 3.56%

Tax-Adjusted Return 1.88% 2.10%

Tax Cost Ratio 0.32% 1.41%

1-yr: Avg. Pretax Return 14.91% 15.46%

Tax-Adjusted Return 14.50% 8.55%

Tax Cost Ratio 0.36% 5.98%

Source: Morningstar.com, January 5, 2011. © 2011 Morningstar Inc. All Rights Reserved. The informa-

tion contained herein: (1) is proprietary to Morningstar and/or its content providers; (2) may not be cop-

ied or distributed; and (3) is not warranted to be accurate, complete or timely. Neither Morningstar nor

its content providers are responsible for any damages or losses arising from any use of this information.

Past performance is no guarantee of future results.
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“growth stock managers” when selling their services to clients. Exhibit 16.15 indicates how perva-
sive these styles have become. Using the classifications of Morningstar, Inc., the number of avail-
able growth- and value-oriented funds grew dramatically, particularly toward the end of the
reporting period. The chart shows that the available number of growth fund products expanded
by more than 18 percent per year over this period, with large-cap portfolios being the most prev-
alent. Value fund availability did not increase quite as much but still expanded substantially.

The distinction between value and growth investing can be best appreciated by considering
the thought process of a representative manager for each style.1 In Chapter 11, we saw that the
price/earnings ratio for any company can be expressed as:

16.6 P=E Ratio=
ðCurrent Price per ShareÞ
ðEarnings per ShareÞ

where the earnings per share (EPS) measure can be based on either current or forecasted firm
performance. Value and growth managers will focus on different aspects of this equation when
evaluating stocks. Specifically, a growth-oriented investor will:

• Focus on the EPS component (i.e., the denominator) of the P/E ratio and its economic
determinants;

• Look for companies that he or she expects to exhibit rapid EPS growth in the future; and
• Often implicitly assume that the P/E ratio will remain constant over the near term, mean-

ing that the stock price will rise as forecasted earnings growth is realized.

On the other hand, a value-oriented investor will:

• Focus on the price component (i.e., the numerator) of the P/E ratio; he or she must be
convinced that the price of the stock is “cheap” by some means of comparison;

• Not care a great deal about current earnings or the fundamental drivers of earnings
growth; and

• Often implicitly assume that the P/E ratio is below its natural level and that the market will
soon “correct” this situation by increasing the stock price with little or no change in earnings.

Exhibit 16.15 Number of Growth and Value Mutual Funds

2007 2003 2000 1995 1991

Growth-Oriented Funds
Large-cap 1,751 1,245 651 174 117

Mid-cap 985 784 415 106 79

Small-cap 00843 0,672 0,383 077 042

Total 3,579 2,701 1,449 357 238

Annual % Increase (1991–2007) 18.5%

Value-Oriented Funds
Large-cap 1,405 946 615 211 133

Mid-cap 407 301 212 69 60

Small-cap 00427 0,270 0,193 047 025

Total 2,239 1,517 1,020 327 218

Annual % Increase (1991–2007) 15.7%

Source: Investment Company Institute and author calculations.

1This motivation is based on an excellent overview of value- and growth-oriented investment styles that can be found
in Christopherson and Williams (1995).
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In summary, a growth investor focuses on the current and future economic “story” of
a company, with less regard to share valuation. The value investor focuses on share price in
anticipation of a market correction and, possibly, improving company fundamentals.

The conceptual difference between value and growth investing may be reasonably straight-
forward, but classifying individual stocks into the appropriate style is not always simple in
practice. Since detailed company valuations are time-consuming to produce, most analysts
rely on more easily obtained financial indicators—such as P/E and P/BV ratios, dividend
yields, and EPS growth rates—to define both individual equity holdings and style benchmark
portfolios. Exhibit 16.16 shows one approach for classifying firms according to style and mar-
ket capitalization. Notice that value stocks are relatively cheap (e.g., low P/BV, high yield) and
have modest growth opportunities (e.g., regulated firms), while growth stocks tend to be more
expensive, reflecting their superior earnings potential (e.g., technology firms).

To get a better feel for the types of portfolios these two investment styles might produce,
Exhibit 16.17 lists representative samples of the top holdings for the Harbor Capital Apprecia-
tion (HACAX) growth-oriented mutual fund and the T. Rowe Price Value (TRVLX) mutual
fund as of September 30, 2010. Both funds feature large-cap companies, but they differ in their
investment approach in other important ways. HACAX’s biggest holdings emphasize technol-
ogy (AAPL, GOOG, CSCO) firms, while TRVLX invests more on the financial (JPM, WFC)
side among a variety of diverse holdings (PFE, GE, LUV). On average, the stocks in the
HACAX portfolio tend to have higher P/E and P/BV ratios and greater future growth potential
than those in TRVLX. Both portfolios appear to have comparable levels of risk (i.e., beta), but
TRVLX holds stocks that tend to pay higher dividends. Interestingly, both portfolios hold IBM
and Schlumberger among their top holdings, although these stocks would seem to be a better
fit with HACAX’s other positions. This underscores the room for investor judgment involved
in classifying companies along the value-growth dimension.

Although investors appear to pay somewhat more attention to growth-oriented strategies,
research has shown that a value approach to portfolio management tends to provide superior
returns. In particular, Capaul, Rowley, and Sharpe (1993) studied the long-term performance
of value and growth portfolios (defined by relative P/BV ratios) in six countries: the United

Exhibit 16.16 Characterist ics of Growth and Value Stocks

Value Growth

Equity Market

Market Oriented

Growth Dimension

Low Price/Book
Low P/E
High Yield
Cyclicals
Regulated Industries

High EPS Growth
High Profitability

Higher Valuations
Consumer & Services
Health & Technology

Small Capitalization

Co.
Size

Source: Copyright © Frank Russell Company. Reprinted with permission from Frank Russell Company, Tacoma, WA.

Chapter 16: Equity Portfolio Management Strategies 571



States, the United Kingdom, Japan, France, Germany, and Switzerland. They demonstrated
that global value stocks outperformed global growth stocks by an average of 3.3 percent per
year. More recent evidence provided by Chan and Lakonishok (2004) supports this conclusion.
Exhibit 16.18, which shows the cumulative performance of a large-cap growth index (Russell
1000 Growth) and a large-cap value index (Russell 1000 Value), indicates that this perfor-
mance advantage persisted in the U.S. market through December 2010. This is all the more
notable for the fact that, except for the 2008 market crisis, much of this period was a particu-
larly good time for the large-cap growth investment style.

It is tempting to conclude that value is unambiguously superior to growth as an investment
style. However, although value investing produces higher average returns than growth investing,
this does not occur with much consistency from one investment period to another. Panel A of
Exhibit 16.19 shows that there are significant differences in the value-growth return spread
(based on the rolling annual performance of the Russell 1000 Value and Growth Indexes) over
time. The spread ranged from over 50 percent in favor of value investing to more than 30 per-
cent to the advantage of the growth style. Knewston, Sias, and Whidbee (2010) show how inves-
tors can benefit from timing this style rotation. Conversely, Panel B indicates that the spread
between value and growth return standard deviations, while itself volatile, is generally negative,
meaning that the growth strategy is usually riskier than the value approach.

Exhibit 16.17 Top Stock Holdings of Growth and Value Mutual Funds

A. Harbor Capital Appreciation Fund (HACAX)

Company Ticker
Market Cap

($ Bil) P/E P/BV
Est Growth
EPS (%) Div. Yld. (%) Beta

Apple AAPL 308.3 22.19 6.44 19.84 0.00 1.08

Amazon.com AMZN 83.3 75.10 13.02 27.49 0.00 0.98

Intl. Bus. Machines IBM 183.8 13.48 8.26 10.98 1.76 0.76

Google GOOG 197.1 25.04 4.55 19.06 0.00 0.94

Nike NKE 40.0 20.13 4.02 11.03 1.48 0.92

Walt Disney DIS 74.7 19.06 1.99 10.12 1.01 1.06

Schlumberger SLB 111.3 29.66 3.60 16.66 1.03 1.22

Cisco Systems CSCO 116.2 15.20 2.62 11.18 0.00 1.08

Celgene CELG 27.8 26.65 5.29 25.81 0.00 0.85

Oracle ORCL 32.9 20.97 4.55 14.39 0.64 0.89

Median: 97.3 21.58 4.55 15.53 0.32 0.96

B. T. Rowe Price Value Fund (TRVLX)

Company Ticker
Market Cap

($ Bil) P/E P/BV
Est. Growth
EPS (%) Div. Yld. (%) Beta

Pfizer PFE 146.9 8.01 1.68 1.88 4.36 0.77

JPMorgan Chase JPM 170.6 9.99 1.03 8.17 0.46 1.71

General Electric GE 196.4 16.60 1.70 11.30 3.04 1.57

Southwest Airlines LUV 9.9 19.54 1.67 8.33 0.14 1.08

Microsoft MSFT 244.7 12.33 5.22 11.23 2.24 0.89

Intl. Bus. Machines IBM 183.8 13.48 8.26 10.98 1.76 0.76

Wells Fargo WFC 49.3 12.55 1.44 6.22 0.63 2.04

AT&T T 170.5 13.54 1.51 6.47 5.96 0.69

Time Warner TWC 23.7 17.80 2.52 13.76 2.40 0.97

Schlumberger SLB 111.3 29.66 3.60 16.66 1.03 1.22

Median: 158.7 13.51 1.69 9.66 2.00 1.03

Source: Author calculations.
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16.5 AN OVERVIEW OF STYLE ANALYSIS
As we have seen, there are many equity investment styles, including forming portfolios around
stock characteristics such as market capitalization, leverage, industry sector, relative valuation,
and growth potential. Style analysis attempts to explain the variability in the observed returns
to a security portfolio in terms of the movements in the returns to a series of benchmark port-
folios capturing the essence of a particular security characteristic. Effectively, style analysis de-
termines the combination of long positions in a collection of passive indexes that best mimics
the past performance of a security portfolio.

The process compares the past returns to a manager’s portfolio with those to a series of
indexes representing different investment styles to determine the relationship between the
fund and those specific styles. The more highly correlated a fund’s returns are with a given
style index, the greater the weighting that style is given in the statistical assessment. The goals
of style analysis are to better understand the underlying influences responsible for the portfo-
lio’s performance and to properly classify the manager’s strategy when comparing him or her
with other managers. Thus, regardless of whatever investment objective a manager might
profess to follow, style analysis allows the portfolio to speak for itself.

Exhibit 16.20 shows a simple style grid that could be used to classify a manager’s perfor-
mance along two dimensions: firm size (large cap, mid cap, small cap) and relative value (value,
blend, growth) characteristics. An investor whose portfolio produced returns best mimicked by
the returns to indexes representing a small-cap value style (such as Manager A) would be plotted
in the lower left quadrant of the grid. These grids also establish the implicit investment style for
popular stock market indicators. For example, Exhibit 16.21 shows the style plot points for the
S&P 500, S&P Midcap, Wilshire 5000, NASDAQ Composite, Russell 3000 (R3), Russell 2000

Exhibit 16.18 Russel l 1000 Growth and Value Indexes Cumulative Performance:

January 1991–December 2010
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Exhibit 16.19 Performance of Value and Growth Portfol ios: 1991–2010
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(R2), and Russell 1000 (R1), among others.2 Notice that the S&P 500 can be characterized as a
large-cap, blend (i.e., between value and growth) fund. As such, it may not be the appropriate
performance benchmark for someone managing a mid-cap, growth-oriented portfolio.

Exhibit 16.20 A Style Analysis Grid
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Exhibit 16.21 Investment Style of Popular Stock Market Indicators
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2Exhibit 16.21 also plots the investment style for various subsets of the Russell indexes. For example, R1V and R1G are, re-
spectively, the value and growth components of the Russell 1000. They are created by ranking the 1,000 companies in the in-
dex by their price-to-book ratios and assigning those with the lowest (highest) ratios to the value (growth) subindex.
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Formally, style analysis relies on the constrained least squares procedure, with the returns to
the manager’s portfolio as the dependent variable and the returns to the style index portfolios
as the independent variables. There are often three constraints employed: (1) no intercept term
is specified, (2) the coefficients must sum to one, and (3) all the coefficients must be non-
negative. As developed by Sharpe (1992), returns-based style analysis is simply an application
of an asset class factor model:

16.7 Rpt = ½bp1F1t + bp2F2t + � � �+ bpnFnt�+ ept

where:

Rpt = the tth period return to the portfolio of Manager p
Fjt = the tth period return to the jth style factor
bpj = the sensitivity of Portfolio p to Style j
ept = the portion of the return variability in Portfolio p not explained by variability in

  the set of factors

As with any regression equation, the coefficient of determination can be defined as:

16.8 R2 = 1 − [σ2(ep)/σ
2(Rp)]

Because of the way the factor model is designed, R2 can be interpreted as the percentage of
Manager p’s return variability due to the portfolio’s style, with (1 − R2) due to his or her selec-
tion skills.

The benchmark portfolios selected as style analysis factors should be consistent with the
manager’s pronounced style. A different set of indexes might be specified for a domestic eq-
uity fund than for a global bond fund. Also, an effective benchmark portfolio should be easy
to measure, have an investable proxy, and be as uncorrelated as possible with other style
indexes.

To illustrate how this process can be implemented, the investment styles of the two mu-
tual funds we considered earlier—Harbor Capital Appreciation Fund and T. Rowe Price
Value Fund—were analyzed over a five-year interval ending in June 2011. Both portfolios
performed well during the period, generating average annual returns that exceeded their re-
spective benchmarks by more than 2.00%. However, Exhibit 16.22 shows that the managers
of these portfolios followed very different styles. The bar charts indicate how each portfo-
lio’s returns were correlated with the underlying style factors. Accordingly, the style of HA-
CAX is most closely related to the U.S. Large Growth Stock Index, while TRVLX is most
closely connected with a value stock index, with some growth stock and global equity expo-
sure as well. Also, security selection accounted for a relatively small amount of TRVLX re-
turn variability (2.2 percent) but was more of a consideration (5.3 percent) in the HACAX
portfolio.

Finally, style analysis can also show whether a manager maintains a consistent investment
style over time. This can be accomplished by reestimating the optimal combination of mimick-
ing style indexes as additional performance data become available and then overlaying the plot
points on the same grid. Exhibit 16.23 shows the connected sequence of plot points—or “snail
trails,” as they are sometimes called—for four different mutual funds managed by a leading
investment company. Two of these funds (I and II) have well-defined style mandates and
have been able to achieve relatively stable investment policies. The other two—III and IV—
have exhibited considerable style drift, which in both cases is due to their flexible investment
missions. Of course, an investor needs to be cautious about a manager whose portfolio exhibits
unintentional style drift.
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16.6 ASSET ALLOCATION STRATEGIES
An equity portfolio does not stand in isolation; it is part of an investor’s overall investment
portfolio. Many times the equity portfolio is part of a balanced portfolio that also contains
holdings in various long- and short-term debt securities (such as bonds and Treasury bills). In
such situations, the portfolio manager must consider more than just the composition of the eq-
uity or the bond component of the portfolio. The manager also must determine the appropriate
mix of asset categories in the entire portfolio. There are four general strategies for determining
the asset mix of a portfolio: integrated, strategic, tactical, and insured asset allocation methods.

Exhibit 16.22 Style Analysis for Two Mutual Funds
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16.6.1 Integrated Asset Allocation
The integrated asset allocation strategy separately examines (1) capital market conditions and (2) the
investor’s objectives and constraints. These factors are combined to establish the portfolio asset mix
that offers the best opportunity for meeting the investor’s needs. The actual portfolio returns are
used as inputs to an iterative process in which changes in the investor’s objectives, constraints, and
capital market expectations are noted. The optimal portfolio is then revised based on this update.

Exhibit 16.23 Mutual Fund Styles over Time
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This integrated approach to portfolio formation is illustrated in Exhibit 16.24. Sharpe (1987, 1990)
describes three key steps to integrated asset allocation. First, both capital market conditions and
investor-specific objectives and constraints (e.g., risk tolerance, investment horizon, tax status) are
established before the asset mix is determined. These processes are summarized in boxes C2 and I2,
respectively, with the outcomes of those processes in boxes C3 and I3. An example of C3 might be the
Markowitz efficient frontier containing portfolios of optimal risk–expected return combinations; the
end product of I3 might be captured in an investment policy statement.

The second step in the integrated asset allocation process combines the information from the first
step to select the single best portfolio for the investor in question. This is captured by the optimizer
box in M1, with the resulting asset mix being shown in M2. One simple way of seeing how M1 might
work is to calculate the expected utility (EU) of each prospective asset mix using the following formula:

16.9 EUpk = ERp −
σ2p
RTk

 !
=ERp − ðRisk PenaltyÞ

where ERp and σ2p are the expected return and variance for Portfolio p (which come from C3)
and RTk is the risk-tolerance factor for Investor k (which comes from I3). The risk-tolerance
factor is intended to capture the essence of an investor’s attitude toward risk bearing. Notice
that the higher this number, the more risk tolerant the investor is and the less Portfolio p has

Exhibit 16.24 Integrated Asset Al location

C1
Capital Market

Conditions

C2
Prediction
Procedure

C3
Expected Returns,

Risks, and 
Correlations

I1
Investor's Assets,

Liabilities, and
Net Worth

I2
Investor's Risk

Tolerance
Function

I3
Investor's Risk

Tolerance

M2
Investor's Asset Mix

M3
Returns

M1
Optimizer

Source: Copyright © 1987, Association for Investment Management and Research. Reproduced and republished from “Inte-

grated Asset Allocation,” from the September/October 1987 issue of the Financial Analyst’s Journal, with permission from

the CFA Institute. All Rights Reserved.
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its expected return “penalized” by its risk level. The optimal asset mix for any particular inves-
tor is then the one that generates the highest level of expected utility.

As an example, Panel A of Exhibit 16.25 shows the expected returns and variances for three
different potential asset mixes (C3), while Panel B lists risk-tolerance factors for two investors
(I3). Panel C shows the expected utility calculations that combine this information (M2). For
instance, the expected utility generated by Portfolio A for Investor 1 is 5.6 (= 7 − 7/5), which
is the largest value of the three potential allocations and therefore his optimal asset mix. By
contrast, Investor 2 is more tolerant of risk and finds that Portfolio 3, which generates an ex-
pected utility level of 8.5 (= 9 − 20/40), is her optimal allocation. Notice that the risk-tolerance
factor effectively deflates the risk penalty, allowing more risk-tolerant investors to pursue more
volatile portfolios with higher expected returns.

The third stage of the integrated allocation process occurs after enough time has passed that the
optimal portfolio’s actual performance can be compared with the manager’s original expectations.
This evaluation process is represented by Box M3 in Exhibit 16.24. Following this assessment, the
manager can make adjustments to the portfolio by including new information into the optimization
process. Modifications to the initial asset mix can result from either a fundamental change in capital
market conditions (e.g., increased inflation) or a change in the investor’s circumstances (e.g., in-
creased risk tolerance). It is this feedback loop that makes portfolio management a dynamic process.

16.6.2 Strategic Asset Allocation
Strategic asset allocation is used to determine the long-term policy asset weights in a portfolio.
Typically, long-term average asset returns, risk, and covariances are used as estimates of future
capital market results. Efficient frontiers are generated using this historical information, and
the investor decides which asset mix is appropriate for his or her needs during the planning
horizon. This results in a constant-mix asset allocation with periodic rebalancing to adjust the
portfolio to the specified asset weights.

Exhibit 16.25 Optimal Portfol io Selection: An Example

A. Prospective Efficient Portfolios (C3)

ASSET MIX

Portfolio Stock Bond ER �2

A 20% 80% 7% 7%

B 50 50 8 3

C 80 20 9 20

B. Risk-Tolerance Factors (l3)

Investor RT

1 5 (i.e., less tolerant)

2 40 (i.e., more tolerant)

C. Expected Utility Results (M2)

A B C

Investor #1 EU 5.6 5.4 5.0

Investor #2 EU 6.8 7.8 8.5
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One way to think of the strategic allocation process is as being equivalent to the integrated
asset allocation process shown in Exhibit 16.24 but without the feedback loops. That is, the
manager will determine the long-term asset allocation that is best suited for a particular inves-
tor by optimizing information from both the capital market and that investor. However, once
this asset mix is established, the manager does not attempt to adjust the allocation according
to temporary changes in market and investor circumstances. Thus, as Ezra (1998) points out,
the strategic allocation should define the basic nature of the trade-off between opportunity and
safety that confronts the investor.

As an example, Brown, Garlappi, and Tiu (2010) examined the asset allocation patterns of
college and university endowment funds in the United States and Canada. Exhibit 16.26 shows
both the average actual and strategic (i.e., target) investment proportions for their fund sample
in 2002 and 2005. There are several interesting things to note. First, endowment fund man-
agers made some dramatic adjustments in the targeted investment proportions over these
years; for instance, the strategic allocations to both U.S. equity (49.6% to 44.7%) and U.S.
fixed-income (25.1% to 21.5%) declined significantly. Second, managers made an explicit deci-
sion to shift these assets to investments in the non-U.S. equity and hedge fund categories.
Finally, planned investments in the rest of the asset classes listed remained relatively stable,
which is consistent with the idea of a strategic allocation as a long-term view.

16.6.3 Tactical Asset Allocation
Unlike an investor’s strategic allocation, which is set with a long-term focus and modified in-
frequently, tactical asset allocation frequently adjusts the asset class mix in the portfolio to take
advantage of changing market conditions. With tactical asset allocation, these adjustments are
driven solely by perceived changes in the relative values of the various asset classes; the inves-
tor’s risk tolerance and investment constraints are assumed to be constant over time. In
Exhibit 16.24, this is equivalent to an integrated approach to asset allocation that removes the
feedback loop involving investor-specific information (i.e., I2).

Tactical asset allocation is often based on the premise of mean reversion: whatever a secur-
ity’s return has been in the recent past, it will eventually revert to its long-term average (mean)
value. This assessment is usually done on a comparative basis. For instance, suppose that the
ratio of stock and bond returns is normally 1.2, reflecting the greater degree of risk in the
equity market. If stock returns were suddenly double those of bond returns, the tactical inves-
tor might determine that bonds were now undervalued relative to stock. He should then over-
weight the fixed-income component of his portfolio, shifting, say, from a 60–40 percent initial
strategic mix of stocks and bonds to a 50–50 percent split.

Notice that tactical asset allocation is an inherently contrarian method of investing. The
investor adopting this approach will always be buying the asset class that is currently out of
favor—on a relative basis, at least—and selling the asset class with the highest market value.
In the preceding example, this was the case when the investor underweighted his stock alloca-
tion after stock prices rose substantially compared to bond prices. DuBois (1992) notes that
how frequently the investor chooses to adjust the asset class mix in the portfolio will depend
on several factors, such as the general level of volatility in the capital markets, relative equity
and fixed-income risk premiums, and changes in the macroeconomic environment.

The endowment fund example in Exhibit 16.26 also shows the tactical adjustments made by
managers. These adjustments can be measured as the difference between the actual and strategic
(i.e., planned) allocation proportions and are listed in the last column. Notice that endowment
fund managers went from being underweighted in the U.S. equity category in 2002 to being
slightly overinvested by 2005 (−3.2% to +1.0%). This pattern was mirrored by an opposite move-
ment for U.S. fixed income, which saw its tactical position fall from an overweight of +0.8% to an
underweight of −1.0%. This means that endowment managers not only reduced their strategic
allocations to fixed income between 2002 and 2005, but their actual investments in this category
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fell short of those targets as well. Obviously, this is a strong view against fixed-income invest-
ments. Finally, not all of the tactical adjustments shown in Exhibit 16.26 were probably inten-
tional. The underweight positions in the private equity categories are likely due to managers not
being able to invest all of the money they had planned, which would also explain the overweight
positions in their cash accounts. Private equity investments will be discussed in Chapter 24.

16.6.4 Insured Asset Allocation
Insured asset allocation likewise results in continual adjustments in the portfolio allocation,
assuming that expected market returns and risks are constant over time, while the investor’s
objectives and constraints change as his or her wealth position changes. For example, rising
portfolio values increase the investor’s wealth and consequently his or her ability to handle
risk, which means the investor can increase his or her exposure to risky assets. Declines in

Exhibit 16.26 Strategic and Tactical Asset Al locat ions for University

Endowment Funds

A. 2005 Year-End Data (709 Funds)

Asset Class
Actual

Allocation
Strategic
Allocation

Tactical
Adjustment

U.S. Equity 45.7% 44.7% +1.0%

Non-U.S. Equity 12.7 12.8 −0.1

U.S. Fixed Income 20.5 21.5 −1.0

Non-U.S. Fixed Income 0.9 1.0 −0.1

Real Estate-Public 1.2 1.3 −0.1

Real Estate-Private 2.0 2.2 −0.2

Hedge Funds 8.9 9.0 −0.1

Private Equity-Venture Capital 0.8 1.5 −0.7

Private Equity-Buyout 1.6 2.5 −0.9

Natural Resources 1.0 1.2 −0.2

Cash 3.4 1.6 +1.8

Other 1.4 0.8 +0.6

B. 2002 Year-End Data (535 Funds)

Asset Class
Actual

Allocation
Strategic
Allocation

Tactical
Adjustment

U.S. Equity 46.4% 49.6% −3.2%

Non-U.S. Equity 10.2 10.6 −0.4

U.S. Fixed Income 25.9 25.1 +0.8

Non-U.S. Fixed Income 1.1 0.7 +0.4

Real Estate-Public 1.2 1.0 +0.2

Real Estate-Private 1.4 1.2 +0.2

Hedge Funds 5.6 4.9 +0.7

Private Equity-Venture Capital 1.0 1.9 −0.9

Private Equity-Buyout 1.2 1.9 −0.7

Natural Resources 0.4 0.3 +0.1

Cash 4.0 1.6 +2.4

Other 1.6 1.2 +0.4

Source: Adapted from Keith C. Brown, Lorenzo Garlappi, and Cristian Tiu, “Asset Allocation and Portfo-

lio Performance: Evidence from University Endowment Funds,” Journal of Financial Markets 13, no. 2

(May 2010): 268–294.
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the portfolio’s value lower wealth, consequently decreasing his or her ability to handle risk,
which means the portfolio’s exposure to risky assets must decline. Often, insured asset alloca-
tion involves only two assets, such as common stocks and T-bills. As stock prices rise, the asset
allocation increases the stock component. As stock prices fall, the stock component of the mix
falls while the T-bill component increases. This is opposite of what would happen under tacti-
cal asset allocation. Insured asset allocation is like the integrated approach without the feed-
back loop on the capital market side (i.e., C2 in Exhibit 16.24). It is sometimes called a
constant proportion strategy because of the shifts that occur as wealth changes.

16.6.5 Selecting an Active Allocation Method
Which asset allocation strategy is used depends on the perceptions of the variability in the cli-
ent’s objectives and constraints and the perceived relationship between past and future capital
market conditions. If you believe that capital market conditions are relatively constant over
time, you might use insured asset allocation. If you believe that the client’s goals, risk prefer-
ences, and constraints are constant, you might use tactical asset allocation. Integrated asset al-
location assumes that both the investor’s needs and the capital market conditions are variable
and therefore must be constantly monitored. Under these conditions, the portfolio mix must
be updated constantly to reflect these changes.

SUMMARY
• Passive equity portfolios attempt to track the

returns of an established benchmark, such as the
S&P 500, or one that meets the investor’s needs.
Active portfolios attempt to add value relative to
their benchmark by market timing and/or by seek-
ing to buy undervalued stocks. Index mutual funds
and exchange-traded funds are popular ways for
small investors to make passive investments.

• Tracking error, which is defined as the standard
deviation of the difference between the returns to
a managed fund and a benchmark, is a convenient
way to categorize various management styles.
Portfolios with tracking errors of less than 1 per-
cent are generally considered to be passive, while
active equity strategies often have tracking errors
in excess of 5 percent.

• There are several methods for constructing and
managing a passive portfolio, including full repli-
cation of a benchmark or sampling. Several active

management approaches exist, including sector
rotation and price and earnings momentum strat-
egies. Value- and growth-oriented strategies have
become particularly popular in recent years, and
style analysis helps the investor determine the
exact investment style the manager is using. Inves-
tors should also consider the tax efficiency of an
actively managed portfolio.

• Since equity portfolios typically are used with other
assets in an investor’s overall portfolio, we reviewed
several common asset allocation strategies, includ-
ing integrated asset allocation, strategic asset alloca-
tion, tactical asset allocation, and insured asset
allocation. The basic difference between these strat-
egies is whether they rely on current market expec-
tations or long-run projections, as well as whether
the investor’s objectives and constraints remain
constant or change with market conditions.
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QUESTIONS
1. Why have passive portfolio management strategies increased in use over time?
2. What is meant by an indexing portfolio strategy and what is the justification for this

strategy? How might it differ from another passive portfolio?
3. Briefly describe four techniques considered active equity portfolio management

strategies.
4. List two investment products that a manager following a passive investment strategy

could use to make an investment in the Standard & Poor’s 500 Index. Briefly discuss
which product is likely to be the most accurate method for tracking the index.

5. Discuss three strategies active managers can use to add value to their portfolios.
6. How do trading costs and market efficiencies affect the active manager? How may an active

manager try to overcome these obstacles to success?
7. Discuss how the four asset allocation strategies differ from one another.
8. There has been a long-standing debate regarding the existence of a “value-growth”

anomaly in financial economic research. Previous studies have shown that value stocks
(i.e., stocks with low price-to-book ratios) have higher returns than growth stocks (i.e.,
stocks with high price-to-book ratios) in the United States and markets around the
world, even after adjusting for a market-wide risk factor. What are some possible
explanations for why value stocks might outperform growth stocks on a risk-adjusted ba-
sis? Is this value-growth “anomaly” consistent with the existence of an efficient stock
market?

9. Describe the difference between a price momentum strategy and an earnings momentum
strategy. Under what conditions would you expect the two approaches to produce similar
portfolios?

10. What are the trade-offs involved when constructing a portfolio using a full replication
versus a sampling method?

11. Because of inflationary expectations, you expect natural resource stocks, such as mining com-
panies and oil firms, to perform well over the next three to six months. As an active portfolio
manager, describe the various methods available to take advantage of this forecast.

PROBLEMS
1. Given the monthly returns that follow, how well did the passive portfolio track the S&P

500 benchmark? Find the R2, alpha, and beta of the portfolio. Compute the average return
differential with and without sign.

Month Portfol io Return S&P 500 Return

January 5.0% 5.2%
February −2.3 −3.0
March −1.8 −1.6
April 2.2 1.9
May 0.4 0.1
June −0.8 −0.5
July 0.0 0.2
August 1.5 1.6
September −0.3 −0.1
October −3.7 −4.0
November 2.4 2.0
December 0.3 0.2

2. Beth Stewart is an investment analyst for the U.S.-based Empire Pension Fund. Empire is
considering the addition of two recently established U.S. large-capitalization equity
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mutual funds to its asset mix. Stewart utilizes return-based-style analysis to compare the
performance of the Foreman Fund and the Copeland Fund for the past year.

S&P 500 Index Foreman Fund Copeland Fund

R2 — 68.5% 99.4%
Annual Return (gross)� 6.8% 9.2% 7.0%
Portfolio Turnover — 45% 15%
*Management fees and administrative charges have not been deducted

Based on this data, Stewart concludes that Foreman is an actively managed fund, that
Copeland is an index fund, and that Foreman outperformed Copeland for the year. A
colleague tells Stewart that her conclusions may not be accurate and makes the fol-
lowing statements:

• Even though Foreman has a low R2 with the S&P 500 Index, Foreman may not be an
actively managed fund.

• Copeland may be an actively managed fund even though Copeland has low portfolio
turnover.

• Foreman may not have had superior risk-adjusted performance compared with
Copeland for the year.

For each of these three statements, describe one circumstance in which the statement
could be correct.

3. Consider the following trading and performance data for four different equity mutual funds:

Fund W Fund X Fund Y Fund Z

Assets under Management,
Avg. for Past 12 months (mil)

$289.4 $653.7 $1,298.4 $5,567.3

Security Sales,
Past 12 months (mil)

$37.2 $569.3 $1,453.8 $437.1

Expense Ratio 0.33% 0.71% 1.13% 0.21%
Pretax Return, 3-year avg. 9.98% 10.65% 10.12% 9.83%
Tax-adjusted Return, 3-year avg. 9.43% 8.87% 9.34% 9.54%

a. Calculate the portfolio turnover ratio for each fund.
b. Which two funds are most likely to be actively managed and which two are most likely

passive funds? Explain.
c. Calculate the tax cost ratio for each fund.
d. Which funds were the most and least tax efficient in the operations? Why?

4. Global Advisers Company (GAC) is an SEC-registered investment counseling firm involved
solely in managing international securities portfolios. After much research on the
developing economy and capital markets of the country of Otunia, GAC has decided to
include an investment in the Otunia stock market in its Emerging Market Commingled
Fund. However, GAC has not yet decided whether to invest actively or by indexing.
Your opinion on the active versus indexing decision has been solicited. A summary of
the research findings follows.

Otunia’s economy is fairly well diversified across agricultural and natural resources,
manufacturing (both consumer and durable goods), and a growing finance sector. Transac-
tion costs in securities markets are relatively large in Otunia because of high commissions
and government “stamp taxes” on securities trades. Accounting standards and disclosure
regulations are quite detailed, resulting in wide public availability of reliable information
about companies’ financial performance.
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Capital flows into and out of Otunia and foreign ownership of Otunia securities are
strictly regulated by an agency of the national government. The settlement procedures
under these ownership rules often cause long delays in settling trades made by nonresi-
dents. Senior finance officials in the government are working to deregulate capital flows
and foreign ownership, but GAC’s political consultant believes that isolationist sentiment
may prevent much real progress in the short run.
a. Briefly discuss four aspects of the Otunia environment that favor investing actively and

four aspects that favor indexing.
b. Recommend whether GAC should invest in Otunia actively or by indexing, and justify

your recommendation based on the factors identified in Part a.
5. Betty Black’s investment club wants to buy the stock of either NewSoft Inc. or Capital

Corp. In this connection, Black has prepared the following table. You have been asked
to help her interpret the data, based on your forecast for a healthy economy and a
strong market over the next 12 months.

NewSoft Inc. Capital Corp. S&P 500 Index

Current price $30 $32 n/a
Industry Computer Software Capital Goods n/a
P/E ratio (current) 25× 14× 16×
P/E ratio (5-year avg.) 27× 16× 16×
P/B ratio (current) 10× 3× 3×
P/B ratio (5-year avg.) 12× 4× 2×
Beta 1.5 1.1 1.0
Dividend yield 0.3% 2.7% 2.8%

NewSoft’s shares have higher price/earnings (P/E) and price/book (P/B) ratios than those
of Capital Corp. Identify and briefly discuss three reasons why the disparity in ratios may
not indicate that NewSoft’s shares are overvalued relative to the shares of Capital Corp.
Answer the question in terms of the two ratios, and assume that there have been no ex-
traordinary events affecting either company.

6. As the chief investment officer for a money management firm specializing in taxable indi-
vidual investors, you are trying to establish a strategic asset allocation for two different cli-
ents. You have established that Ms. A has a risk-tolerance factor of 8, while Mr. B has a
risk-tolerance factor of 27. The characteristics for four model portfolios follow:

ASSET MIX

Portfol io Stock Bond ER σ2

1 5% 95% 8% 5%
2 25 75 9 10
3 70 30 10 16
4 90 10 11 25

a. Calculate the expected utility of each prospective portfolio for each of the two clients.
b. Which portfolio represents the optimal strategic allocation for Ms. A? Which portfolio

is optimal for Mr. B? Explain why there is a difference in these two outcomes.
c. For Ms. A, what level of risk tolerance would leave her indifferent between having Port-

folio 1 or Portfolio 2 as her strategic allocation? Demonstrate.
7. Briefly discuss whether active asset allocation among countries could consistently outper-

form a world market index. Include a discussion of the implications of integration versus
segmentation of international financial markets as it pertains to portfolio diversification,
but ignore the issue of stock selection.
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8. Consider the annual returns produced by two different active equity portfolio managers
(A and B) as well as those to the stock index with which they are both compared:

Period Manager A Manager B Index

1 12.8% 13.9% 11.8%
2 −2.1 −4.2 −2.2
3 15.6 13.5 18.9
4 0.8 2.9 −0.5
5 −7.9 −5.9 −3.9
6 23.2 26.3 21.7
7 −10.4 −11.2 −13.2
8 5.6 5.5 5.3
9 2.3 4.2 2.4
10 19.0 18.8 19.7

a. Did either manager outperform the index, based on the average annual return differen-
tial that he or she produced relative to the benchmark? Demonstrate.

b. Calculate the tracking error for each manager relative to the index. Which manager did
a better job of limiting his or her client’s unsystematic risk exposure? Explain.

Use the Thomson One—Business School Edition Online Database to answer the following
questions.

1. Consider four different stock market indexes representing different equity investment styles:

Large-cap, Value: Russell 1000 Value (FRUS1VA)

Large-cap, Growth: Russell 1000 Growth (FRUS1GR)

Small-cap, Value: Russell 2000 Value (FRUS2VA)

Small-cap, Growth: Russell 2000 Growth (FRUS2GR).

Which of these investment styles would have been the most profitable to invest in over the
following periods ending February 25, 2011: (a) the past three months, (b) the past year, and
(c) the past five years? (Hint: You can calculate the growth of a $1 investment in all four
strategies by taking the ratio of the beginning and ending index values for each of the re-
spective investment periods.) Which strategy appears to have been the riskiest? Why?

2. Using the same companies represented in Panels A and B of Exhibit 16.17, update the fi-
nancial information using the most recent data available. Given your analysis, would all of
the various firms shown in the exhibit still qualify to be included in the same portfolio? In
particular, should IBM now be classified as a value stock or a growth stock? (Note: Use
the longest-term EPS growth forecast available in constructing your display.)

3. Use the “Search for Companies” function to create your own portfolio according to a spe-
cific investment style mandate (e.g., large-cap growth, high-return momentum, industry-
specific) of your own choosing. Once you have established this portfolio, use the “Save
Set” command to name and save the identity of the portfolio companies you have selected.
Analyze your portfolio’s recent valuation, financial, and performance characteristics by ac-
cessing the various summary reports available under the “Portfolios” tab. (Note: You
should experiment with the various search commands available in the company search
menu in order to get acquainted with the multitude of portfolios that you can form, as
well as the scope of the financial reports that can be created for those portfolios.)
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For most investors, bonds receive limited attention and very little respect. This is surprising
when one considers that the total market value of the bond market in the United States and
in most other countries is substantially larger than the market value of the stock market. For
example, at the end of 2010 the market value of all publicly issued bonds in the U.S. was more
than $30 trillion, while the market value of all stocks was about $18 trillion. On a global basis,
the values are about $61 trillion for bonds versus $43 trillion for stocks. Beyond the size factor,
bonds have a reputation for low, unexciting rates of return. Although this may have been true
40 or 50 years ago, it certainly has not been true during the past 30 years. Specifically, the
average annual compound rate of return on government/corporate bonds for the period
1980–2010 was over 8 percent versus almost 11 percent for common stocks. These rates of
return along with corresponding standard deviations (6 percent for bonds versus 16 percent
for stocks) and the relatively low correlation between stocks and bonds (about 0.21) indicate
that there are substantial opportunities in bonds for individual and institutional investors to
enhance their risk-return performance.

The chapters in this section are intended to provide (1) a basic understanding of bonds and
the bond markets around the world, (2) background on analyzing returns and risks in the
bond market, (3) insights regarding the valuation of bonds, including numerous new fixed-
income securities with very unusual cash flow characteristics, and (4) an understanding of
either active or passive bond portfolio management.

Chapter 17 describes the global bond market in terms of country participation and the
makeup of the bond market in major countries. Also, we examine characteristics of bonds in
alternative categories, such as government, corporate, and municipal. We also discuss the
many new corporate bond instruments developed in the United States, such as asset-backed
securities, zero-coupon bonds, high-yield bonds, and inflation protection securities. While the
use of these securities globally has generally been limited to the large developed markets, it is
certain that they will eventually be used around the world. Finally, we consider sources of price
information needed by bond investors.

Chapter 18 is concerned with the analysis and valuation of bonds. This includes a detailed dis-
cussion of how one values a bond using a single discount rate or using spot rates. We also evaluate
alternative rate of return measures for bonds. Subsequently, we consider what factors affect yields
on bonds and what characteristics influence the volatility of bond returns, including the very im-
portant concept of bond duration, which is a measure of bond price volatility that is important in
active and passive bond portfolio management. We also consider bond convexity and the impact
it has on bond price volatility. Notably, these concepts are examined for option-free securities. We
also consider how they apply to a growing set of securities with embedded options.

Chapter 19 considers how to use the background provided in Chapter 17 and Chapter 18 to
create and manage a bond portfolio. We consider three major categories of portfolio strategies
in detail. The first is passive portfolio management strategies, which include either a simple
buy-and-hold strategy or indexing to one of the major benchmarks. The second category in-
cludes active management strategies that can involve one of five alternatives: interest rate an-
ticipation, valuation analysis, credit analysis, yield spread analysis, or bond swaps. The third
category includes matched funding strategies, which include constructing dedicated portfolios,
constructing classical or contingent immunization portfolios, or horizon matching.

The fact that three fairly long chapters are devoted to the study of bonds attests to the impor-
tance of the topic and the extensive research done in this area. During the past 20 years, there
have been more developments related to the valuation and portfolio management of bonds than
of stocks. This growth of the fixed-income sector does not detract from the importance of equi-
ties but certainly enhances the significance of fixed-income securities. Finally, readers should
keep in mind that this growth in size, sophistication, and specialization of the bond market im-
plies numerous and varied career opportunities in the bond area, including trading these securi-
ties, valuation, credit analysis, and domestic and global portfolio management.

590



CHA P T E R 17
Bond Fundamentals

After you read this chapter, you should be able to answer the following questions:

• What are some of the basic features of bonds that affect their risk, return, and value?
• What is the current country structure of the world bond market, and how has the makeup of the global bond

market changed in recent years?
• What are the major components of the world bond market and the international bond market?
• How does the makeup of the bond market differ in major countries?
• What are bond ratings, and what is their purpose? What is the difference between investment-grade bonds and

high-yield (junk) bonds?
• What are the characteristics of bonds in the major bond categories, such as governments (including TIPS),

agencies, municipalities, and corporates?
• What are the important characteristics of corporate bond issues developed in the United States during the past

decade, such as mortgage-backed securities, other asset-backed securities, zero-coupon and deep discount bonds,
high-yield bonds, and structured notes?

• How do you read the quotes available for the alternative bond categories (e.g., governments, municipalities, and
corporates)?

The global bond market is large and diverse and represents an important investment
opportunity. This chapter is concerned with publicly issued, long-term, nonconvertible
debt obligations of public and private issuers in the United States and major global
markets. In later chapters, we consider preferred stock and convertible bonds. An un-
derstanding of bonds is helpful in an efficient market because the existence of U.S.
and foreign bonds increases the universe of investments available for the creation of
a diversified portfolio.

In this chapter, we review some basic features of bonds and examine the structure
of the world bond market. The bulk of the chapter involves an in-depth discussion of
the major fixed-income investments. The chapter ends with a brief review of the price
information sources for bond investors. The reader may also want to revisit Chapter 5,
which contains a detailed description of the major bond indexes and how they relate
to one another.

17.1 BASIC FEATURES OF A BOND
Public bonds are long-term, fixed-obligation debt securities packaged in convenient, affordable
denominations for sale to individuals and financial institutions. They differ from other debt,
such as individual mortgages and privately placed debt obligations, because they are sold to the
public rather than channeled directly to a single lender. Bond issues are considered fixed-income
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securities because they impose fixed financial obligations on the issuers. Specifically, the issuer of
a bond agrees to:

1. Pay a fixed amount of interest periodically to the holder of record
2. Repay a fixed amount of principal at the date of maturity

Normally, interest on bonds is paid every six months, although some bond issues pay in inter-
vals as short as a month or as long as a year. The principal is due at maturity; this par value of
the issue is rarely less than $1,000. A bond has a specified term to maturity, which defines the
life of the issue. The public debt market typically is divided into three time segments based on
an issue’s original maturity:

1. Short-term issues with maturities of one year or less. The market for these instruments is
commonly known as the money market.

2. Intermediate-term issues with maturities in excess of 1 year but less than 10 years. These
instruments are known as notes.

3. Long-term obligations with maturities in excess of 10 years, called bonds.

The lives of debt obligations change constantly as the issues progress toward maturity. Thus, is-
sues that have been outstanding in the secondary market for any period of time eventually move
from long term to intermediate to short term. This change in maturity is important because a
major determinant of the price volatility of bonds is the remaining life (maturity) of the issue.

17.1.1 Bond Characteristics
A bond can be characterized based on (1) its intrinsic features, (2) its type, (3) its indenture
provisions, or (4) the features that affect its cash flows and/or its maturity.

Intrinsic Features The coupon, maturity, principal value, and the type of ownership are im-
portant intrinsic features of a bond. The coupon of a bond indicates the income that the bond
investor will receive over the life (or holding period) of the issue. This is known as interest
income, coupon income, or nominal yield.

The term to maturity specifies the date or the number of years before a bond matures (or
expires). There are two different types of maturity. The most common is a term bond, which
has a single maturity date. Alternatively, a serial obligation bond issue has a series of maturity
dates, perhaps 20 or 25. Each maturity, although a subset of the total issue, is really a small
bond issue with generally a different coupon. Municipalities issue most serial bonds.

The principal, or par value, of an issue represents the original value of the obligation. This
is generally stated in $1,000 increments from $1,000 to $25,000 or more. Principal value is not
the same as the bond’s market value. The market prices of many issues rise above or fall below
their principal values because of differences between their coupons and the prevailing market
rate of interest. If the market interest rate is above the coupon rate, the bond will sell at a dis-
count to par. If the market rate is below the bond’s coupon, it will sell at a premium above
par. If the coupon is comparable to the prevailing market interest rate, the market value of
the bond will be close to its original principal value.

Finally, bonds differ in terms of ownership. With a bearer bond, the holder, or bearer, is
the owner, so the issuer keeps no record of ownership. Interest from a bearer bond is obtained
by clipping coupons attached to the bonds and sending them to the issuer for payment. In
contrast, the issuers of registered bonds maintain records of owners and pay the interest
directly to the current owner of record.

Types of Issues In contrast to common stock, companies can have many different bond
issues outstanding at the same time. Bonds can have different types of collateral and be either
senior, unsecured, or subordinated (junior) securities. Secured (senior) bonds are backed by a
legal claim on some specified property of the issuer in the case of default. For example,

592 Part 5: Analysis and Management of Bonds



mortgage bonds can be secured by real estate assets; equipment trust certificates, which are
used by railroads and airlines, provide a senior claim on the firm’s equipment.

Unsecured bonds (debentures) are backed only by the promise of the issuer to pay interest
and principal on a timely basis. As such, they are secured by the general credit of the issuer.
Subordinate (junior) debentures possess a claim on income and assets that is subordinated to
other debentures. Income issues are the most junior type because interest on them is paid only
if it is earned. Although income bonds are unusual in the corporate sector, they are very pop-
ular municipal issues, where they are referred to as revenue bonds. Finally, refunding issues
provide funds to prematurely retire another issue.

The type of issue has only a marginal effect on comparative yield because it is the credit-
worthiness of the issuer that determines bond quality. A study of corporate bond price behav-
ior by Hickman (1958) found that whether the issuer pledged collateral did not become
important until the bond issue approached default. The collateral and security characteristics
of a bond influence yield differentials only when these factors affect the bond’s quality ratings.

Indenture Provisions The indenture is the contract between the issuer and the bondholder
specifying the issuer’s legal requirements. A trustee (usually a bank) acting on behalf of the
bondholders ensures that all the indenture provisions are met, including the timely payment
of interest and principal. All the factors that dictate a bond’s features, its type, and its maturity
are set forth in the indenture.

Features Affecting a Bond’s Maturity Investors should be aware of the three alternative
call option features that can affect the life (maturity) of a bond. One extreme is a freely callable
provision that allows the issuer to retire the bond at any time with a typical notification period
of 30 to 60 days. The other extreme is a noncallable provision wherein the issuer cannot retire
the bond prior to its maturity.1 Intermediate between these is a deferred call provision, which
means the issue cannot be called for a certain period of time after the date of issue (e.g., 5 to
10 years). At the end of the deferred call period, the issue becomes freely callable. Callable
bonds have a call premium, which is the amount above maturity value that the issuer must
pay to the bondholder for prematurely retiring the bond.

A nonrefunding provision prohibits a call and premature retirement of an issue from the pro-
ceeds of a lower-coupon refunding bond. This is meant to protect the bondholder from a typical
refunding, but it is not foolproof. An issue with a nonrefunding provision can be called and retired
prior to maturity using other sources of funds, such as excess cash from operations, the sale of as-
sets, or proceeds from a sale of common stock. This occurred on several occasions during the 1980s
and 1990s when many issuers retired nonrefundable high-coupon issues early because they could
get the cash from one of these other sources and felt that this was a good financing decision.

Another important indenture provision that can affect a bond’s maturity is the sinking
fund, which specifies that a bond must be paid off systematically over its life rather than
only at maturity. There are numerous sinking-fund arrangements, and the bondholder should
recognize this as a feature that can change the stated maturity of a bond. The size of the sink-
ing fund can be a percentage of a given issue or a percentage of the total debt outstanding, or
it can be a fixed or variable sum stated on a dollar or percentage basis. Similar to a call feature,
sinking fund payments may commence at the end of the first year or may be deferred for 5 or
10 years from date of the issue. The amount of the issue that must be repaid before maturity
from a sinking fund can range from a nominal sum to 100 percent. Like a call, the sinking-
fund feature typically carries a nominal premium but is generally smaller than the straight

1The main issuer of noncallable bonds between 1985 and 2011 was the U.S. Treasury. Corporate long-term bonds
typically have contained some form of call provision, except during periods of relatively low interest rates (e.g.,
1994–2001; 2010–2011) when the probability of exercising the option was very low. We discuss this notion in more
detail in Chapter 18 in connection with the analysis of embedded options.
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call premium (e.g., 1 percent). For example, a bond issue with a 20-year maturity might have a
sinking fund that requires that 5 percent of the issue be retired every year beginning in year
10. The effect of this is that by year 20, half of the issue has been retired and the rest is paid
off at maturity. Sinking-fund provisions have a small effect on comparative yields at the time
of issue but have little subsequent impact on price behavior.

A sinking-fund provision is an obligation and must be carried out regardless of market con-
ditions. Although a sinking fund allows the issuer to call bonds on a random basis, most
bonds are retired for sinking-fund purposes through direct negotiations with institutional
holders. Essentially, the trustee negotiates with an institution to buy back the necessary
amount of bonds at a price slightly above the current market price.

17.1.2 Rates of Return on Bonds
The rate of return on a bond is computed in the same way as the rate of return on stock or any
asset. It is determined by the beginning and ending price and the cash flows during the holding
period. The major difference between stocks and bonds is that the interim cash flow on bonds
(i.e., the interest) is contractual and accrues over time, as discussed subsequently, whereas the
dividends on stock may vary. Therefore, the holding period return (HPR) for a bond will be:

17.1 HPRi,t =
Pi,t + 1 + Inti,t

Pi,t
where:

HPRi,t = the holding period return for bond i during Period t
Pi,t+1 = the market price of bond i at the end of Period t
Pi,t = the market price of bond i at the beginning of Period t

Inti,t = the interest paid or accrued on bond i during Period t: Because the interest
     payment is contractual, it accrues over time, and if a bond owner sells the
     bond between interest payments, the sale price includes accrued interest:2

The holding period yield (HPY) is:

17.2 HPY = HPR − 1

Note that the only contractual factor is the amount of interest payments. The beginning and
ending bond prices are determined by market forces, as discussed in Chapter 11. Notably, the
ending price is determined by market forces unless the bond is held to maturity, in which case
the investor will receive the par value. These price variations in bonds mean that investors in
bonds can experience capital gains or losses. Interest rate volatility has increased substantially
since the 1960s, and this has caused large price fluctuations in bonds.3 As a result, capital gains
or losses have become a major component of the rates of return on bonds.

17.2 THE GLOBAL BOND MARKET STRUCTURE4
The market for fixed-income securities is substantially larger than the listed equity exchanges
(NYSE, TSE, LSE) because corporations tend to issue bonds rather than common stock.
Figures released by Securities Industry and Financial Markets Association (SIFMA) indicate

2The concept of accrued interest will be discussed further in Chapter 18, when we consider the valuation of bonds.
3The analysis of bond price volatility is discussed in detail in Chapter 18.
4For a further discussion of global bond markets, see Ramanathan (2012), “International Bond Markets and Instru-
ments”; Ramanathan, Fabozzi, and Gerard (2012), “International Bond Investing and Portfolio Management”; and
Malvey (2012), “Global Credit Bond Portfolio Management,” all in The Handbook of Fixed-Income Securities, 8th ed.,
ed. Frank J. Fabozzi (New York: McGraw-Hill, 2012).
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that in the United States during 2010, less than 10 percent of all new security issues were eq-
uity, which included preferred as well as common stock. Corporations issue less common or
preferred stock because firms derive most of their equity financing from internally generated
funds (i.e., retained earnings). Also, although the equity market is strictly corporations, the
bond market in most countries has four noncorporate sectors: the pure government sector
(e.g., the Treasury in the United States), government agencies (e.g., FNMA), state and local
government bonds (municipals), and international bonds (e.g., Yankees and Eurobonds in the
United States).

The size of the global bond market and the distribution among countries can be gleaned
from Exhibit 17.1, which lists the dollar value of debt outstanding and the percentage distribu-
tion for the major currencies for the years 2009–2010. There has been consistent overall
growth, at the rate of 6 to 10 percent a year. Also, the currency trends are significant. Specifi-
cally, the U.S. dollar market went from 45 percent of the total world bond market in 2002 to
about 43 percent in 2010. A significant change in 1999 was the creation of the Eurozone sec-
tor, which includes a large part of Europe (i.e., Germany, Italy, France) with the significant ex-
ception of the United Kingdom. Notably, this euro currency sector has held at about 30
percent over the last decade.

17.2.1 Participating Issuers
In a report from Bank of America Merrill Lynch Global Research, there are five different cate-
gories of bonds for each currency: (1) sovereign bonds (e.g., the U.S. Treasury), (2) quasi and
foreign governments (including agency bonds), (3) securitized and collateralized bonds from
governments or corporations, (4) directly issued corporate bonds, and (5) high-yield and/or
emerging market bonds. The division of bonds among these five categories for three large cur-
rency markets and the Eurozone during 2010 is contained in Exhibit 17.2.

Sovereigns The market for government securities is the largest sector in Japan. It involves a
variety of debt instruments issued to meet the growing needs of this government. It is gener-
ally a stable component for other currencies.

Exhibit 17.1 Estimated Total Face Value and Percentage of Total for

Signif icant Markets (USD Terms in Mil l ions)

2010 (e) 2009 (e)

Currency $ U.S. Percent $ U.S. Percent

U.S. Dollar 15,390,400 43.26% 14,225,440 42.91%

Euro 10,787,740 30.32% 10,082,160 30.41%

Japanese Yen 5,724,500 16.09% 5,350,620 16.14%

Pound Sterling 1,578,720 4.44% 1,518,220 4.58%

Canadian Dollar 768,525 2.16% 725,208 2.19%

Indian Rupee 220,455 0.62% 207,092 0.62%

Australian Dollar 197,600 0.56% 191,781 0.58%

Swedish Krone 159,750 0.45% 150,080 0.45%

Korean Won 158,360 0.45% 147,936 0.45%

Danish Krone 120,458 0.34% 113,422 0.34%

Swiss Franc 114,493 0.32% 106,748 0.32%

All Other 354,170 1.00% 331,141 1.00%

Total 35,575,171 100.00% 33,149,848 100.00%

Source: Estimated by authors based on data from Bank of America Merrill Lynch Global Research.
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Quasi Governments (Agencies) and Foreign Governments Agency issues have become a
major segment in the U.S. dollar and pound sterling market (over 12 percent) but are a smaller
proportion in other countries (e.g., about 8 percent in Japan). These agencies represent political
subdivisions of the government, although the securities are not typically direct obligations of
the government. The U.S. agency market has two types of issuers: government-sponsored en-
terprises and federal agencies. The proceeds of agency bond issues are used to finance many
legislative programs. Foreign government issues are from a country but not in its own currency
(e.g., a Japanese government issue denominated in dollars and sold in the United States).

Securitized/Collateralized Issues These can be either government agencies or corporate is-
sues that are backed by cash flow securities such as mortgages or car loans. Collateralized se-
curities can include several different issues and structured cash flows. As shown in Exhibit
17.2, this has become a major sector in the United States and is fairly strong in the Eurozone
countries. Therefore, they will be discussed in detail in a subsequent section.

Corporations The major nongovernmental issuer of debt is the corporate sector. The impor-
tance of this sector differs dramatically among countries. It is a slow growth component in the

Exhibit 17.2 Estimated Makeup of Bonds Outstanding by Currency:

December 31, 2010 (USD Terms in Mil l ions)

2010 (e)

Total Value Percent of Total

A. U.S. Dollars

Sovereign 5,309,688 34.5

Quasi & Foreign Govt. 1,939,190 12.6

Securitized/Collateralized 4,247,750 27.6

Corporate 2,801,053 18.2

High-Yield/Emerging Mkt. 1,108,109 7.1

Total 15,405,790 100.0

B. Euros

Sovereign 6,914,941 64.1

Quasi & Foreign Govt. 852,231 7.9

Securitized/Collateralized 1,326,892 12.3

Corporate 1,564,222 14.5

High-Yield/Emerging Mkt. 140,241 1.3

Total 10,798,527 100.0

C. Japanese Yen

Sovereign 4,659,743 81.4

Quasi & Foreign Govt. 429,337 7.5

Securitized/Collateralized 5,724 0.1

Corporate 635,420 11.1

High-Yield/Emerging Mkt. 0 0.0

Total 5,730,224 100.0

D. Pound Sterling

Sovereign 792,517 50.2

Quasi & Foreign Govt. 202,076 12.8

Securitized/Collateralized 94,723 6.0

Corporate 472,037 29.9

High-Yield/Emerging Mkt 17,366 1.1

Total 1,578,719 100.0

Source: Estimates by authors based on historical data from Bank of America Merrill Lynch Global

Research.
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United States; a smaller sector in Japan and in the euro currency countries, and a significant
part of the pound sterling market.

The market for corporate bonds is commonly subdivided into several segments: industrials,
public utilities, transportation, and financial issues. The specific makeup varies among
countries.5

High-Yield/Emerging Market This section includes both high-yield bonds (noninvestment
grade) from corporations in developed countries, and both government and corporate issues
from emerging market countries such as China and India, where the bonds can be either in-
vestment grade or high yield (noninvestment grade). Notably, the only currency where this
sector is significant is the U.S. dollar market, where it constitutes over 7 percent. The other
currencies have only nominal amounts currently, but these sectors are expected to experience
significant growth in the future.

17.2.2 Participating Investors
Numerous individual and institutional investors with diverse investment objectives participate
in the bond market. Individual investors are a minor portion because of the market’s complex-
ity and the high minimum denominations of most issues. Institutional investors typically ac-
count for 90 to 95 percent of the trading, although different segments of the market are more
institutionalized than others. For example, institutions are involved heavily in the agency mar-
ket, but they are less active in the corporate sector.

A variety of institutions invest in the bond market. Life insurance companies invest in cor-
porate bonds and, to a lesser extent, in Treasury and agency securities. Commercial banks in-
vest in municipal bonds and government and agency issues. Property and liability insurance
companies concentrate on municipal bonds and Treasuries. Private and government pension
funds are heavily committed to corporates but also invest in Treasuries and agencies. Finally,
fixed-income mutual funds have experienced significant growth, and their demand spans the
full spectrum of the market as they develop bond funds that meet the needs of a variety of
investors. As we will discuss in Chapter 24, municipal bond funds and corporate bond funds
(including high-yield bonds) have experienced significant growth.

Alternative institutions tend to favor different sectors of the bond market based on two fac-
tors: (1) the tax code applicable to the institution, and (2) the nature of the institution’s liabil-
ity structure. For example, because commercial banks are subject to normal taxation and have
fairly short-term liability structures, they favor short- to intermediate-term municipals.
Pension funds are virtually tax-free institutions with long-term commitments, so they prefer
high-yielding, long-term government or corporate bonds. Such institutional investment prefer-
ences can affect the short-run supply and demand of loanable funds and impact interest rate
changes.

17.2.3 Bond Ratings
Agency ratings are an integral part of the bond market because most corporate and municipal
bonds are rated by one or more of the rating agencies. The exceptions are very small issues
and bonds from certain industries, such as bank issues. These are known as nonrated bonds.
There are three major rating agencies: (1) Fitch Investors Service, (2) Moody’s, and (3) Stan-
dard and Poor’s.

5This sector of the bond market is described in more detail later in this chapter. It is possible to distinguish another
sector that exists in the United States but not in other countries—institutional bonds. These are corporate bonds is-
sued by a variety of private, nonprofit institutions, such as schools, hospitals, and churches. They are not broken out
because they are only a minute part of the U.S. market and do not exist elsewhere.
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Bond ratings provide the fundamental analysis for thousands of issues. The rating agencies
analyze the issuing organization and the specific issue to determine the probability of default
and inform the market of their analyses through their ratings.6

The primary question in bond credit analysis is whether the firm can service its debt in a
timely manner over the life of a given issue. Consequently, the rating agencies consider expec-
tations over the life of the issue, along with the historical and current financial position of the
company. We consider default estimation further when we discuss high-yield (junk) bonds.

Studies by authors such as Belkaoui (1980) and Gentry, Whitford, and Newbold (1988) have ex-
amined the relationship between bond ratings and issue quality as indicated by financial variables.
The results clearly demonstrated that bond ratings were positively related to profitability, size, and
cash flow coverage, and they were inversely related to financial leverage and earnings instability.

The original ratings assigned to bonds have an impact on their marketability and effective
interest rate. Generally, the three agencies’ ratings agree. When they do not, the issue is said to
have a split rating.7 Seasoned issues are regularly reviewed to ensure that the assigned rating is
still valid. If not, revisions are made either upward or downward. Revisions are usually done in
increments of one rating grade. The ratings are based on both the company and the issue. Af-
ter an evaluation of the creditworthiness of the total company is completed, a company rating
is assigned to the firm’s most senior unsecured issue. All junior bonds receive lower ratings
based on indenture specifications. Also, an issue could receive a higher rating than justified
because of credit-enhancement devices, such as the attachment of bank letters of credit, surety,
or indemnification bonds from insurance companies.

The agencies assign letter ratings depicting what they view as the risk of default of an obli-
gation. The letter ratings range from AAA (Aaa) to D. Exhibit 17.3 describes the various rat-
ings assigned by the major services. Except for slight variations in designations, the meaning
and interpretation are basically the same. The agencies modify the ratings with + and − signs
for Fitch and S&P or with numbers (1-2-3) for Moody’s. As an example, an A+ (A1) bond is
at the top of the A-rated group, while A− (A3) is at the bottom of the A category.

The top four ratings—AAA (or Aaa), AA (or Aa), A, and BBB (or Baa)—are generally con-
sidered to be investment-grade securities. The next level of securities is known as speculative
bonds and includes the BB- and B-rated obligations. The C categories are generally either in-
come obligations or revenue bonds, many of which are trading flat. (Flat bonds are in arrears
on their interest payments.) In the case of D-rated obligations, the issues are in outright de-
fault, and the ratings indicate the bonds’ relative salvage values.8

17.3 ALTERNATIVE BOND ISSUES
We have described the basic features available for all bonds and the overall structure of the global
bond market in terms of the issuers of bonds and investors in bonds. In this section, we provide a
detailed discussion of the bonds available from the major issuers of bonds. The presentation is
longer than you would expect because when we discuss each issuing unit, such as governments,
municipalities, or corporations, we briefly consider the bonds available in several world financial
centers, such as Japan, the United Kingdom, and the several major countries in the Eurozone.

6For a detailed listing of rating classes and a listing of factors considered in assigning ratings, see “Bond Ratings” in
Levine (1988a). For a study that examines the value of two bond ratings, see Hsueh and Kidwell (1988). An analysis
of the bond-rating industry is contained in Cantor and Packer (1995).
7Split ratings are discussed in Billingsley, Lamy, Marr, and Thompson (1985); Ederington (1985); and Liu and Moore
(1987). Studies that consider shopping for ratings, the acquisition of indicative ratings, and ratings bias are Mathis,
McAndrews, and Rochet (2009) and Skreta and Veldkamp (2009).
8Bonds rated below investment grade are also referred to as “high-yield bonds” or “junk” bonds. These high-yield
bonds are discussed in the subsequent section on corporate bonds.
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17.3.1 Domestic Government Bonds

United States As shown in Exhibit 17.2, a significant percent of the U.S. dollar fixed-income
market is U.S. Treasury obligations. The U.S. government, backed by the full faith and credit
of the U.S. Treasury, issues Treasury bills (T-bills), which mature in less than one year, and
two forms of long-term obligations: government notes, which have maturities of 10 years or
less, and Treasury bonds, with maturities of 10 to 30 years. Current Treasury obligations

Exhibit 17.3 Descript ion of Bond Ratings

Fitch Moody’s
Standard &

Poor’s Definition

High grade AAA Aaa AAA The highest rating assigned to a debt instrument,

indicating an extremely strong capacity to pay

principal and interest. Bonds in this category are

often referred to as gilt-edge securities.
AA Aa AA High-quality bonds by all standards with a strong

capacity to pay principal and interest. These bonds are

rated lowerprimarilybecause themarginsofprotection

are not as strong as those for Aaa and AAA bonds.

Medium grade A A A These bonds possess many favorable investment

attributes, but elements may suggest a

susceptibility to impairment given adverse

economic changes.

BBB Baa BBB Bonds that are regarded as having adequate capacity

to pay principal and interest, but they do not have

certain protective elements, in the event of adverse

economic conditions that could lead to a weakened

capacity for payment.

Speculative BB Ba BB These bonds are considered to have only moderate

protection of principal and interest payments

during both good and bad times.

B B B Bonds that generally lack characteristics of other

desirable investments. Assurance of interest and

principal payments over any long period of time

may be small.

Default CCC Caa CCC Poor-quality issues that may be in default or in danger

of default.

CC Ca CC Highly speculative issues that are often in default or

possess other marked shortcomings.

C The lowest-rated class of bonds. These issues can be

regarded as extremely poor in investment quality.

C C Rating given to income bonds on which no interest is

being paid.

DDD,

DD,

D

D Issues in default with principal or interest payments in

arrears. Such bonds are extremely speculative and

should be valued only on the basis of their value in

liquidation or reorganization.

Sources: Bond Guide (New York: Standard & Poor’s, monthly); Bond Record (New York: Moody’s Investors Services, Inc.,

monthly); and Rating Register (New York: Fitch Investors Service, Inc., monthly).
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come in denominations of $1,000 and $10,000. The interest income from the U.S. government
securities is subject to federal income tax but exempt from state and local levies. These bonds
are popular because of their high credit quality, substantial liquidity, and noncallable feature.

Short-term T-bills differ from notes and bonds because they are sold at a discount from par
to provide the desired yield. The return is the difference between the purchase price and the
par at maturity. In contrast, government notes and bonds carry semiannual coupons that spec-
ify the nominal yield of the obligations.

Government notes and bonds have unusual call features. First, the period specified for the
deferred call feature on Treasury issues is very long and is generally measured relative to the
maturity date rather than from date of issue. They generally cannot be called until five years
prior to their maturity date. Notably, all U.S. Treasury issues since 1989 have been noncallable.

Treasury Inflation-Protected Securities (TIPS)9 The Treasury began issuing these inflation-
indexed bonds in January 1997 to appeal to investors who wanted or needed a real default-
free rate of return. To ensure the investors will receive the promised yield in real terms, the
bond principal and interest payments are indexed to the Consumer Price Index for All Urban
Consumers (CPI-U), published by the Bureau of Labor Statistics. Because inflation is generally
not known until several months after the fact, the index value used has a three-month lag built
in—for example, for a bond issued on June 30, 2011, the beginning base index value used
would be the CPI value as of March 30, 2011. Following the issuance of a TIPS bond, its prin-
cipal value is adjusted every six months to reflect the inflation since the base period. In turn,
the interest payment is computed based on this adjusted principal—that is, the interest pay-
ments equal the original coupon times the adjusted principal. The example in Exhibit 17.4
demonstrates how the principal and interest payments are computed. As shown in this exam-
ple, both the interest payments and the principal payments are adjusted over time to reflect

Exhibit 17.4 Principal and Interest Payment for a Treasury

Inf lat ion-Protected Security (TIPS)

Par Value—$1,000

Issued on July 15, 2008

Maturity on July 15, 2013

Coupon—3.50%

Original CPI Value—185.00

Date Index Valuea Rate of Inflation Accrued Principal Interest Paymentb

7/15/08 185.00 — $1,000.00 —

1/15/09 187.78 0.015 1,015.00 $17.76

7/15/09 190.59 0.015 1,030.22 18.03

1/15/10 193.83 0.017 1,047.74 18.34

7/15/10 197.51 0.019 1,067.65 18.68

1/15/11 201.46 0.020 1,089.00 19.06

7/15/11 205.49 0.020 1,110.78 19.44

1/15/12 209.19 0.018 1,130.77 19.79

7/15/12 212.96 0.018 1,151.13 20.14

1/15/13 217.22 0.020 1,174.15 20.55

7/15/13 222.65 0.025 1,203.50 21.06

aThe CPI index value is for the period three months prior to the date.
bSemiannual interest payment equals 0.0175 (accrued principal).

9This section draws heavily from excellent articles by Shen (1998), Roll (2004), and Kothari and Shanken (2004).
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the prevailing inflation, thereby ensuring that the investor receives a real rate of return on
these bonds of 3.50 percent.

Notably, these bonds can also be used to derive the prevailing market estimate of the expected
rate of inflation during the remaining maturity of the TIPS bond. For example, if we assume
that when the bond is issued on July 15, 2008, it sells at par for a YTM of 3.50 percent, while a
nominal Treasury note of equal maturity is sold at a YTM of 5.75 percent. This differential in
promised YTM (5.75 − 3.50) implies that investors expect an average annual rate of inflation of
2.25 percent during this five-year period. If, a year later, the spread increased to 2.45 percent, it
would indicate that investors expect a higher inflation rate during the next four years.10

Japan11 The second-largest country government bond market in the world is Japan’s. It is
controlled by the Japanese government and the Bank of Japan (Japanese Central Bank). Japa-
nese government bonds (JGBs) are an attractive investment vehicle for those favoring the Jap-
anese yen because their quality is equal to that of U.S. Treasury securities (they are guaranteed
by the government of Japan) and they are very liquid. There are three maturity segments: me-
dium-term (2, 3, or 4 years), long-term (10 years), and super-long (private placements for 15
and 20 years). Bonds are issued in both registered and bearer form, although registered bonds
can be converted to bearer bonds.

Medium-term bonds are issued monthly through a competitive auction system similar to
that of U.S. Treasury bonds. Long-term bonds are authorized by the Ministry of Finance and
issued monthly by the Bank of Japan through an underwriting syndicate consisting of major
financial institutions. Most super-long bonds are sold through private placement to a few fi-
nancial institutions. Very liquid federal government bonds account for over 50 percent of the
Japanese bonds outstanding and over 80 percent of total bond trading volume in Japan.

At least 50 percent of the trading in Japanese government bonds will be in the so-called
benchmark issue of the time. The benchmark issue is selected from 10-year coupon bonds.
(As of mid-2011, the benchmark issue was a 1.20 percent coupon bond maturing in 2021.)
The designation of a benchmark issue is intended to assist smaller financial institutions in
their trading of government bonds by ensuring these institutions that there is a liquid market
in this particular security. Compared to the benchmark issue, the comparable most active U.S.
bond within a class accounts for only about 10 percent of the volume.

The yield on this benchmark bond is typically about 30 basis points below other compara-
ble Japanese government bonds, reflecting its superior marketability. The benchmark issue
changes when a designated issue matures or because of a decision by the Bank of Japan.

United Kingdom12 The U.K. pound sterling government bond market is made up of jobbers
and brokers who act as principals or agents with negotiated commission structures. In addi-
tion, there are 27 primary dealers similar to the U.S. Treasury market.

Maturities in this market range from short gilts (maturities of less than 5 years) to medium
gilts (5 to 15 years) to long gilts (15 years and longer). Government bonds either have a fixed
redemption date or a range of dates with redemption at the option of the government after
giving appropriate notice. Government bonds are normally registered, although bearer delivery
is available.

Gilts are issued through the Bank of England (the British central bank) using the tender
method, whereby prospective purchasers tender offering prices at which they hope to be allot-
ted bonds. The price cannot be less than the minimum tender price stated in the prospectus. If

10For a recent extended discussion of these securities, see Brynjolfsson, “Inflation Indexed Bonds,” in Fabozzi, ed.
(2012).
11For additional discussion, see Viner (1988), Elton and Gruber (1990), and Fabozzi (1990a).
12For further discussion, see European Bond Commission (1989).

Chapter 17: Bond Fundamentals 601



the issue is oversubscribed, allotments are made first to those submitting the highest tenders
and continue until a price is reached where only a partial allotment is required to fully sub-
scribe the issue. All successful allottees pay the lowest allotment prices.

These issues are extremely liquid and are highly rated because they are guaranteed by the
British government. All gilts are quoted and traded on the London Stock Exchange and pay
interest semiannually.

Eurozone13 The combined value of the euro sovereign bond market is actually larger in U.S.
dollar terms than the Japanese market because it includes several relatively significant markets
including Germany, which was the third largest by itself, as well as France and Italy among
others. Because the Eurozone includes numerous countries that were previously economically
independent, the issuing process for alternative countries differs dramatically except that all of
the bonds are denominated in euros. It is likely that over time the issuing process will become
more uniform, but there will always be differences.

17.3.2 Government Agency Issues
In addition to pure government bonds, the federal government in each country can establish
agencies that have the authority to issue their own bonds. The size and importance of these
agencies differ among countries. Agency bonds are a large and growing sector of the U.S.
bond market, a much smaller component of the bond markets in Japan and Germany, and
nonexistent in the United Kingdom.

United States Agency securities are obligations issued by the U.S. government through either
a government agency or a government-sponsored enterprise (GSE). Six government-sponsored
enterprises and over two dozen federal agencies issue bonds. Exhibit 17.5 lists the more popu-
lar government-sponsored and federal agencies and their purposes.14

Agency issues usually pay interest semiannually, and the minimum denominations vary be-
tween $1,000 and $10,000. These obligations are not direct Treasury issues, yet they carry the
full faith and credit of the U.S. government. Moreover, some of the issues are subject to state
and local income tax, whereas others are exempt.15

One agency issue offers particularly attractive investment opportunities: GNMA (“Ginnie
Mae”) pass-through certificates, which are obligations of the Government National Mortgage
Association.16 These bonds represent an undivided interest in a pool of federally insured mort-
gages. The bondholders receive monthly payments from Ginnie Mae that include both princi-
pal and interest because the agency “passes through” mortgage payments made by the original
borrower (the mortgagee) to Ginnie Mae.

The coupons on these pass-through securities are related to the interest charged on the pool
of mortgages. The portion of the cash flow that represents the repayment of the principal is
tax-free, but the interest income is subject to federal, state, and local taxes. The issues have
minimum denominations of $25,000 with maturities of 25 to 30 years but an average life of
only 12 years because, as mortgages in the pool are paid off, payments and prepayments are

13For additional information on the Eurobond market, see Molinas and Bales (2004).
14We will no longer distinguish between federal agency and government-sponsored obligations; instead, the term
agency shall apply to either type of issue. For further discussion of these securities, see Cabana and Fabozzi, “Agency
Securities,” in Fabozzi, ed. (2012).
15Federal National Mortgage Association (Fannie Mae) debentures, for example, are subject to state and local income
tax, whereas the interest income from Federal Home Loan Bank bonds is exempt. In fact, a few issues are exempt
from federal income tax as well (e.g., public housing bonds).
16For a further discussion of mortgage-backed securities, see Cabana and Fabozzi (2012); Bhattacharya and Berliner
(2012); and Davidson, Cling, and Belbase (2012), all in Fabozzi, ed. (2012).
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passed through to the investor. Therefore, the monthly payment is not fixed because the rate
of prepayment can vary dramatically over time when interest rates change.

As we will note in Chapter 18 in connection with the valuation of bonds with embedded
options, mortgages generally have a call option whereby the homeowner can prepay the mort-
gage for one of two reasons: (1) homeowners pay off their mortgages when they sell their
homes, and (2) owners refinance their homes when mortgage interest rates decline. Therefore,
a major disadvantage of these issues is that their maturities are very uncertain (i.e., they have
high prepayment risk).

In addition, there have been two other entities that also acquired mortgages and created
mortgage-backed securities—the Federal National Mortgage Association (Fannie Mae) and
the Federal Home Loan Mortgage Corporation (Freddie Mac). In contrast to being agencies
of the government, they were government-sponsored enterprises (GSEs), so the bonds they is-
sued were not officially guaranteed by the government, but there was an implicit understand-
ing that the government would not allow the GSEs to default on their bonds under extreme
circumstances. Therefore, Fannie and Freddie were publicly traded corporations regulated by
the government, and the bonds they issued to fund the purchase of mortgages have historically
sold at yields that are typically very close to Treasury issues. Notably, this environment chan-
ged dramatically in 2008 and 2009, as discussed below.

Notably, the lending practices of these two GSEs came under scrutiny during 2006–2007 be-
cause they were issuing large amounts of debt at the low yields noted above and using the funds
to acquire mortgages that paid higher rates for the benefit of their stockholders. Their credit risk
was critically examined during 2007–2008 in connection with the credit/liquidity crises that
engulfed the country. Because they used the low-cost funds to invest in high-yield subprime
mortgages that also experienced high default rates, they suffered substantial losses that seriously
eroded their capital. In addition, new accounting rules also had a negative impact on their
capital. As a result, they required a significant capital infusion from the government, which

Exhibit 17.5 Government Agencies and Government-Sponsored Enterprises (GSEs)

Agency Purpose

Federal National Mortgage Association

(Fannie Mae)

Promote liquid secondary market for residential

mortgages

Federal Home Loan Mortgage Corporation

(Freddie Mac)

Promote liquid secondary market for residential

mortgages

Government National Mortgage Association

(Ginnie Mae)

Promote liquid secondary market for residential

mortgages

Federal Home Loan Banks Supply credit for residential mortgages

Farm Credit Banks Supply credit to agricultural sector

Farm Credit System Financial Assistance

Corporation

Finance recapitalization of Farm Credit System

institutions

Federal Agricultural Mortgage Corporation

(Farmer Mac)

Promote liquid secondary market for agricultural

and rural housing loans

Student Loan Marketing Association (Sallie Mae) Increase availability of student loans

Financing Corporation Finance recapitalization of Federal Savings and

Loan Insurance Corporation

Resolution Funding Corporation Finance recapitalization of savings and loan

industry

Tennessee Valley Authority Promote development of Tennessee River and

adjacent areas

Sources: Farmer Mac, Freddie Mac, and Statistical Supplement to the Federal Reserve Bulletin, Table 1.44.
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subsequently nationalized the two firms in 2009. As of mid-2011, there are ongoing discussions
regarding the future of these firms or if they should simply be dissolved.

Japan The agencies in Japan, referred to as government associate organizations, account for
about 7 percent of the total Japanese yen bond market. This agency market includes public
agency debt that is issued in a way similar to that of government debt.

United Kingdom As shown in Exhibit 17.2, about 13 percent of the pound sterling market is
agency and foreign government debt.

Eurozone As shown in Exhibit 17.2, agency bonds and foreign government bonds are less
than 8 percent of the Euro bonds outstanding.

17.3.3 Municipal Bonds
Municipal bonds are issued by states, counties, cities, and other political subdivisions. Again,
the size of the municipal bond market (referred to as local authority in the United Kingdom)
varies substantially among countries. It is about 9 percent of the total U.S. market, compared
to less than 3 percent in Japan, nonexistent in the United Kingdom, and not specifically iden-
tified in the Eurozone data. Therefore, it is not broken out as a category in Exhibit 17.2. Be-
cause of the size and popularity of this market in the United States, we will discuss only the
U.S. municipal bond market.

Municipalities in the United States issue two distinct types of bonds: general obligation bonds
and revenue issues. General obligation bonds (GOs) are essentially backed by the full faith and
credit of the issuer and its entire taxing power. Revenue bonds, in turn, are serviced by the income
generated from specific revenue-producing projects of the municipality, such as bridges, toll roads,
hospitals, municipal coliseums, and waterworks. Revenue bonds generally provide higher returns
than GOs because of their higher default risk. Should a municipality fail to generate sufficient in-
come from a project designated to service a revenue bond, it has no legal debt service obligation
until the income becomes sufficient, at which time the accrued interest will be paid.

GO municipal bonds tend to be issued on a serial basis so that the issuer’s cash flow re-
quirements will be steady over the life of the obligation. Therefore, the principal portion of
the total debt service requirement generally begins at a fairly low level and builds up over the
life of the obligation. In contrast, most municipal revenue bonds are term issues, so the princi-
pal value is not due until the final maturity date.17

The most important feature of municipal obligations is that the interest payments are ex-
empt from federal income tax and from taxes for some states in which the obligation was is-
sued. This means that their attractiveness varies with the investor’s tax bracket.

You can convert the tax-free yield of a municipal to an equivalent taxable yield (ETY) using
the following equation:

17.3 ETY =
i

1− t

where:

ETY = equivalent taxable yield
i = coupon rate of the municipal obligations
t =marginal tax rate of the investor

17For a more detailed discussion of the municipal bond market, see Feldstein, Fabozzi, Grant, and Radner (2012); for
discussion of the credit analysis of these bonds, see Feldstein, Grant, and Radner (2012); Both sources are in Fabozzi,
ed. (2012).
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An investor in the 35 percent marginal tax bracket would find that a 5 percent yield on a
municipal bond selling close to its par value is equivalent to a 7.69 percent fully taxable yield
according to the following calculation:

ETY =
0:05

ð1− 0:35Þ = 0:0769

Because the tax-free yield is the major benefit of municipal bonds, an investor’s marginal tax
rate is a primary concern in evaluating them. As a rough rule of thumb, using the tax rates
expected in 2012, an investor must be in the 28 to 30 percent tax bracket before the lower
yields available in municipal bonds are competitive with those from fully taxable bonds. How-
ever, although the interest payment on municipals is tax-free, any capital gains are not (which
is why the ETY formula is correct only for a bond selling close to its par value).

Municipal Bond Insurance A significant feature of the U.S. municipal bond market is mu-
nicipal bond insurance, wherein an insurance company will guarantee to make principal and
interest payments in the event that the issuer of a bond defaults. The insurance is placed on
the bond at date of issue and is irrevocable over the life of the issue. The issuer purchases the
insurance for the benefit of the investor, and the municipality benefits from lower interest
costs due to lower credit risk, which causes an increase in the rating on the bond and in-
creased marketability because more institutions can invest in the highly rated bond (typically
AAA). Those who would benefit from the insurance are small government units that are not
widely known and bonds with a complex capital structure.

The following discussion of the bond insurance companies has two components. The
initial discussion considers the traditional history of bond insurance. This is followed by a dis-
cussion of the major problems encountered in this area during the 2007–2008 credit/liquidity
crises.

As of 2008, approximately 40 percent of all new municipal bond issues were insured by six
private bond insurance firms: the Municipal Bond Investors Assurance (MBIA), American
Municipal Bond Assurance Corporation (AMBAC), the Financial Security Assurance (FSA),
the Financial Guaranty Insurance Company (FGIC), Capital Guaranty Insurance Company
(CGIC), and Connie Lee Insurance Company. These firms insured either general obligation
or revenue bonds. To qualify for private bond insurance, the issue must initially carry an
S&P rating of BBB or better. Traditionally, the rating agencies would give an AAA (Aaa) rat-
ing to bonds insured by these firms because the insurance firms typically had AAA ratings. A
notable caveat was that if the ratings for one of these insurance companies was downgraded,
all the bonds that it insured would be downgraded. Generally, insured bond issues enjoyed a
more active secondary market and lower required yields.18

As alluded to previously, this traditional environment for municipal bond insurance
changed dramatically beginning in 2007–2008 as a consequence of the credit/liquidity crises
that impacted all the insurance companies. Notably, the problems were not caused by credit
events in the municipal bond market but by changes in the business model of the insurance
companies. Specifically, these insurance firms entered the bond insurance business in the
1980s by insuring only municipal bonds, and they charged premium rates that reflected the
fairly low default rates experienced by municipal bonds over time. This business line was
very profitable for the insurance companies due to the continuing low default rates. Subse-
quently, the firms sold insurance on investment-grade corporate bonds at higher premiums

18For further discussion of municipal bond insurance, see Feldstein, Fabozzi, Grant, and Radner (2012) in Fabozzi, ed.
(2012). For a discussion of the specific benefits of insurance to the issuer, see Kidwell, Sorenson, and Wachowicz
(1987).
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due to their slightly higher historical default rates (about 2 percent cumulative default over 10
years for BBB-rated bonds). Again this was generally a profitable business with continuing low
default rates. Finally, in the early 2000s they took a very large step and began insuring struc-
tured finance products including collateralized debt obligations (CDOs; to be described later)
that contained a combination of many securities (including subprime mortgages). Unfortu-
nately, the premiums charged for this insurance were relatively low, given the much higher
risk involved. More important, the defaults experienced during 2007–2008 were substantially
higher than envisioned, and the payments required by these insurance firms to cover the de-
faults on these securities were very large compared to the capital available to these insurance
firms. As a result of these losses and the resulting capital impairment, the rating agencies
downgraded the smaller insurance firms in early 2008 and the largest firms experienced signif-
icant downgrades in July 2008. As noted earlier, when these insurance companies are down-
graded, all the bonds with an AAA rating because of the bond insurance also are
downgraded. Therefore, the disruptive impact on the municipal bonds was enormous. For a
period in 2008 and 2009, the typical negative spread on municipals relative to Treasuries be-
came positive. As of mid-2011, the spread was not negative, but it was very small—about 11
basis points (2.88 percent for municipals vs. 2.99 percent for 10-year Treasuries).

17.3.4 Corporate Bonds
Again, the importance of corporate bonds varies across countries. The absolute dollar value of
corporate bonds in the United States is substantial and has grown overall and as a percentage
of U.S. long-term capital. At the same time, corporate debt as a percentage of total U.S. debt
has stabilized at about 30 percent because of the faster growth of agency debt. The pure corpo-
rate sector in Japan is small and declining, and the ex-bank corporate sector in the Eurozone
has grown to be over 14 percent. The proportion of corporate debt in the United Kingdom has
increased to almost 30 percent.

U.S. Corporate Bond Market Utilities dominate the U.S. corporate bond market. Other
important segments include industrials, rail and transportation issues, and financial issues.
This market is very diverse and includes debentures, first-mortgage issues, convertible obliga-
tions, bonds with warrants, subordinated debentures, income bonds (similar to municipal
revenue bonds), collateral trust bonds backed by financial assets, equipment trust certificates,
and a variety of asset-backed securities (ABS), including mortgage-backed bonds (MBS).

If we ignore convertible bonds and bonds with warrants, the preceding list of obligations
varies by the type of collateral behind the bond. Most bonds have semiannual interest pay-
ments, sinking funds, and a single maturity date. Maturities range from 25 to 40 years, with
public utilities generally on the longer end and industrials preferring the 25- to 30-year range.
Most corporate bonds provide for deferred calls after 5 to 10 years. The deferment period var-
ies directly with the level of the interest rates. Specifically, during periods of higher interest
rates, bond issues typically will carry a 7- to 10-year deferment, while during periods of lower
interest rates, the deferment periods decline.

On the other hand, corporate notes—with maturities of five to seven years—are generally
noncallable. Notes become popular when interest rates are high because issuing firms prefer
to avoid long-term obligations during such periods. In contrast, during periods of very low in-
terest rates, such as 1997, 2001–2004, and 2008–2010, many corporate issues did not include a
call provision because corporations did not believe that they would be able to exercise the call
option as rates were already very low and the firms did not want to pay the higher yield re-
quired for the call option.

Generally, the average yields for industrial bonds will be the lowest of the three major sec-
tors, followed by utility returns. The difference in yield between utilities and industrials occurs
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because utilities have the largest supply of bonds, so yields on their bonds must be higher to
increase the demand for these bonds.19

Other corporate bonds beyond debentures are discussed below.

Mortgage Bonds The issuer of a mortgage bond has granted to the bondholder a first mortgage
lien on some piece of property or possibly all the firm’s property. Such a lien provides greater
security to the bondholder in case of a default, and a lower interest rate for the issuing firm.

Equipment Trust Certificates Equipment trust certificates are issued by railroads (the biggest
issuers), airlines, and other transportation firms with the proceeds used to purchase equipment
(freight cars, railroad engines, and airplanes), which serves as the collateral for the debt. Matu-
rities range from 1 to about 15 years. The fairly short maturities reflect the nature of the col-
lateral, which is subject to substantial wear and tear and tends to deteriorate rapidly.

Equipment trust certificates are appealing to investors because of their attractive yields, low
default record, and a fairly liquid secondary market.

Collateral Trust Bonds As an alternative to pledging fixed assets or property, a borrower can
pledge financial assets, such as stocks, bonds, or notes, as collateral. These bonds are termed
collateral trust bonds. These pledged financial assets are held by a trustee for the benefit of
the bondholder.

Mortgage Pass-Through Securities20 Earlier, we discussed mortgage bonds backed by pools
of mortgages. You will recall that the pass-through monthly payments are necessarily both in-
terest and principal and that the bondholder is subject to early retirement of the bond if the
mortgagees prepay because the house is sold or the mortgage refinanced. Therefore, when
you acquire the typical mortgage pass-through bonds, you would be uncertain about the size
and timing of the payments.

Collateralized mortgage obligations (CMOs)21 were developed in the early 1980s to offset
some of the problems with the traditional mortgage pass-throughs. The main innovation of
the CMO instrument is the segmentation of irregular mortgage cash flows to create short-
term, medium-term, and long-term securities. Specifically, CMO investors own bonds that
are serviced with the cash flows from mortgages; but, rather than the straight pass-through ar-
rangement, the CMO substitutes a sequential distribution process that creates a series of bonds
with varying maturities to appeal to a wider range of investors.

The prioritized distribution process is as follows:

• Several classes of bonds (these are referred to as tranches) are issued against a pool of
mortgages, which are the collateral. For example, assume a CMO issue with four classes
(tranches) of bonds. In such a case, the first three (e.g., Classes A, B, C) would pay inter-
est at their stated rates beginning at their issue date, and the fourth class would be an
accrual bond (referred to as a Z bond).

• The cash flows received from the underlying mortgages are applied first to pay the inter-
est on most of the bonds (all except the accrual class) and then to retire the bonds
sequentially, as discussed below.

• The classes of bonds are retired sequentially. All principal payments (both scheduled pay-
ments and prepayments) are directed first to the shortest-maturity class A bonds until
they are completely retired. Then all principal payments are directed to the next

19For a further discussion, see Fabozzi, Mann, and Cohen (2012) in Fabozzi, ed. (2012).
20For a further discussion of mortgages and mortgage passthrough securities, see Bhattacharya and Berliner (2012)
and Davidson, Cling, and Belbuse (2012), both in Fabozzi, ed. (2012).
21For further discussion of CMOs, see Crawford (2012); three chapters by Lowell (2012); Mohabbi, Li, White, and
Kwun (2012); and Hu and Goldstein (2012), all in Fabozzi (2012).
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shortest-maturity bonds (i.e., the class B bonds). The process continues until all the clas-
ses have been paid off.

• During the early periods, the accrual bonds (the class Z bonds) pay no interest, but the
interest accrues as additional principal, and the cash flow from the mortgages that collat-
eralize these bonds is used to pay interest on and retire the bonds in the other classes.
Subsequently, all remaining cash flows are used to pay off the accrued interest, to pay
any current interest, and then to retire the Z bonds.

This prioritized sequential pattern means that the A-class bonds are fairly short term and each
subsequent class is a little longer term until the Z-class bond, which is a long-term bond that
functions like a zero-coupon or PIK bond for the initial years.

Besides creating bonds that pay interest in a more normal pattern (quarterly or semiannu-
ally) and that have more predictable maturities, these bonds are considered very high-quality
securities (AAA) because of the structure and quality of the collateral. To obtain an AAA rat-
ing, CMOs are structured to ensure that the underlying mortgages will always generate enough
cash to support the bonds issued, even under the most conservative prepayment and reinvest-
ment rates. In fact, most CMOs are overcollateralized.

Further, the credit risk of the collateral is minimal because most are backed by mortgages
guaranteed by a federal agency (GNMA) or by the FHLMC. Those mortgages that are not
backed by agencies carry private insurance from one of the GSEs (Fannie Mae or Freddie
Mac) for principal and interest and are rated AAA. Notably, even with this AAA rating, the
yield on these CMOs typically has been higher than the yields on AA industrials. This pre-
mium yield has contributed to their popularity and growth.

Covered Bonds As noted, the prepayment (maturity uncertainty) problem with straight mort-
gage pass-through securities was alleviated with the creation of CMOs. Subsequently, the signifi-
cant credit crises during 2008–2009 almost destroyed the mortgage-backed market because of
the numerous defaults on mortgages that caused even some highly rated securities to experience
major price declines and heavy losses for numerous investors. In response to this event, some
observers have suggested that the U.S. mortgage market consider issuing covered bonds, which
have been issued for many years (since the 18th century) in Europe (e.g., Germany, Denmark,
France, and Spain).

As discussed previously, in the case of a standard mortgage-backed security (MBS) or a col-
lateralized mortgage obligation (CMO), the major credit backing for the bond is the pool of
assets (the mortgages) held by the special purpose entity (SPE) that owns the pool of assets.
Notably, the issuer (originator) of the MBS that put together the pool of assets is basically
free from any risk once the assets (mortgages) have been sold to the SPE and the MBS bonds
have been sold to the investors. In contrast, in the case of covered bonds, due to several unique
transactions the MBS bonds are backed by both the pool of assets and the issuing firm. Specif-
ically, the bond is still an obligation of the issuer, yet it is also backed by the claim over the
collateral pool of mortgages that can withstand a claim by the creditors of the issuer if the is-
suer enters bankruptcy. Therefore, covered bonds are backed by both the credit of the issuer
and the strength of the asset pool.

The specific set of transactions that must occur to create “structured covered bonds” are fairly
complicated and beyond the scope of this chapter. For an excellent detailed discussion of what is
done to create covered bonds, see Vinod Kothari, “Covered Bonds,” in Fabozzi (2012).

Asset-Backed Securities (ABSs) A rapidly expanding segment of the securities market is that
of asset-backed securities, which involve securitizing debt beyond the residential mortgages that
we have discussed. This is an important concept because it substantially increases the liquidity
of these individual debt instruments, whether they be commercial mortgages, car loans, credit
card debt, student loans, or home equity loans. This general class of securities was introduced
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in 1983. As of December 31, 2010, there was almost $4.0 trillion of asset-backed securities out-
standing. This nonmortgage market is dominated by securities backed by automobile loans
and credit card receivables.

Certificates for Automobile Receivables (CARs)22 CARs are securities collateralized by loans
made to individuals to finance the purchase of cars. Auto loans are self-amortizing, with
monthly payments and relatively short maturities (i.e., two to six years). These auto loans can
either be direct loans from a lending institution or indirect loans that are originated by an auto
dealer and sold to the ultimate lender. CARs typically have monthly or quarterly fixed interest
and principal payments and expected weighted average lives of one to three years. The ex-
pected actual life of the instrument typically is shorter than the specified maturity because of
early payoffs when cars are sold or traded in. The cash flows of CARs are comparable to short-
term corporate debt, but they provide a significant yield premium over these securities. The
popularity of these collateralized securities makes them important not only by themselves but
also as an indication of the potential for issuing additional collateralized securities backed by
other assets and/or other debt instruments.

Credit Card–Backed Securities23 Recently, the fastest-growing segment of the ABS market
has been securities supported by credit card loans. Credit card receivables are a revolving
credit ABS, in contrast to auto loan receivables that are referred to as an installment contract
ABS, because of the nature of the loan. Specifically, whereas the mortgaged-backed and auto
loan securities amortize principal, the principal payments from credit card receivables are not
paid to the investor but are retained by the trustee to reinvest in additional receivables. This
allows the issuer to specify a maturity for the security that is consistent with the needs of the
issuer and the demands of the investors.

When buying a credit card ABS, the indenture specifies (1) the intended maturity for the
security, (2) the “lockout period,” during which no principal will be paid, and (3) the structure
for repaying the principal, which can be accomplished through a single-bullet payment, similar
to a bond, or distributed monthly with the interest payment over a specified amortization pe-
riod. For example, a 5-year credit card ABS could have a lockout period of 4 years followed by
a 12-month amortization of the principal.

Beyond this standard arrangement, revolving credit securities are protected by early amorti-
zation events that can force early repayment if specific payout events occur that are detrimen-
tal to the investor (e.g., if there is an increase in the loss rate or if the issuer goes into
bankruptcy or receivership). This early amortization feature protects the investor from credit
problems, but it also causes an early payment that may not be desirable for the investor.

Auction-Rate Securities are issued by municipalities, hospitals, museums, and student loan
authorities in an attempt to pay short-term rates for long-term funds. These securities have
stated long maturities such as 20 or 30 years, but they typically have required yields like
short-term securities because the coupon is constantly being set during frequent auctions every
week to 35 days. At these auctions, the original investors can hold the security and get the new
rate set at the auction. Alternatively, if they want to liquidate their position or don’t think the
yield is high enough, they can sell the security at the auction. Investors, such as treasurers and
pension funds, like these securities as short-term investment options because they are generally
very liquid and provide yields that exceed what is available on T-bills.

This market was very popular prior to 2008 when it became very illiquid because there was
a massive “flight to quality” and numerous auctions “failed,” meaning that there were not

22For further discussion of CARs, as well as equipment loans and student loans, see McElravey (2012) in Fabozzi
(2012).
23For further discussion of credit card–backed securities, see McElravey (2012), in Fabozzi, ed. (2012).
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enough bids to sell all the bonds available. As a result, investors could not liquidate their posi-
tion, and issuers suffered because the required yield increased dramatically (e.g., from 4 per-
cent to 15 percent). For a discussion of what transpired during this period, see Rappaport
and Karmin (2008) and Smith, McGinty, and Rappaport (2008).

Variable-Rate Notes Introduced in the United States in the mid-1970s, variable-rate notes
became popular during periods of high interest rates. As discussed by Fabozzi and Mann
(2012), the typical variable-rate note possesses two unique features:

1. After the first 6 to 18 months of the issue’s life, during which a minimum rate is often
guaranteed, the coupon rate floats, so that every six months it changes to follow some
standard. Usually it is pegged 1 percent above a stipulated short-term rate. For example,
the rate might be tied to the preceding three weeks’ average 90-day T-bill rate.

2. After the first year or two, the notes are redeemable at par, at the holder’s option, usually
at six-month intervals.

Such notes represent a long-term commitment on the part of the borrower yet provide the
lender with all the characteristics of a short-term obligation. They typically are available to in-
vestors in minimum denominations of $1,000. However, although the six-month redemption
feature provides liquidity, the variable rates can cause these issues to experience wide swings
in semiannual coupons.

Collateralized Debt Obligations (CDOs) CDOs are considered part of the asset-backed secu-
rity market because they are backed by cash-flow generating assets similar to mortgages, car
loans, or credit card accounts. They deserve special attention for four reasons: (1) their rapid
growth since 2000, (2) the substantial diversity of assets that are used to back the securities, (3)
the diversity of credit quality within a CDO issue in terms of credit rating, and (4) the signifi-
cant problems generated by these securities caused by credit problems for the tranches with
low credit ratings and liquidity problems for the tranches with high credit ratings.

As noted, in contrast to most ABSs that are backed by one specific type of asset (mortgages,
car loans, etc.), the CDO is generally backed by a diversified pool of several assets including
investment-grade or high-yield bonds, domestic bank loans, emerging market bonds, residen-
tial mortgages (some subprime) and commercial mortgages, and even other CDOs. The reason
for creating many CDOs is to allow an institution to reduce its capital requirements by remov-
ing some high-risk loans from its balance sheet. Beyond a diverse set of assets, the CDO is
typically structured into tranches similar to the CMOs, but in this case the tranches differ by
credit quality—that is, the issuers use credit enhancement techniques to create tranches that
are rated from AAA to BBB or lower. Similar to other ABSs, the issuer, in consultation with
the rating agencies, determines what credit enhancements are required to attain a given rating
for a tranche. Therefore, investors can benefit from higher returns but can also select their de-
sired credit risk based on the ratings assigned.

The problems in these securities began in 2006 during the real estate “boom,” when mort-
gage loans were made to numerous individuals with very low credit scores resulting in sub-
prime mortgage loans that were subsequently put into CDOs. In 2007 and 2008, a high
proportion of these subprime loans defaulted, which reduced the value of these tranches.
Even the highly rated tranches that were protected by credit enhancement techniques could
not be traded—they were very illiquid because of a significant flight to quality to Treasury se-
curities and away from complicated securities with credit ratings that were being questioned.
As a result, there were significant price declines in a short period of time (from par value to
65 percent of par) because of either credit or liquidity problems.

Zero-Coupon and Deep Discount Bonds The typical corporate bond has a coupon and matu-
rity. As discussed in Chapter 11, the value of the bond is the present value of the stream of
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cash flows (interest and principal) discounted at the required yield to maturity (YTM). Alter-
natively, some bonds do not have any coupons or have coupons that are below the market rate
at the time of issue. Such securities are referred to as zero-coupon or minicoupon bonds or orig-
inal-issue discount (OID) bonds. A zero-coupon discount bond promises to pay a stipulated
principal amount at a future maturity date, but it does not promise to make any interim inter-
est payments. Therefore, the price of the bond is simply the present value of the principal pay-
ment at the maturity date using the required discount rate for this bond. The return on the
bond is the difference between what the investor pays for the bond at the time of purchase
and the principal payment at maturity.

Consider a zero-coupon, $10,000 par value bond with a 20-year maturity. If the required
rate of return on bonds of equal maturity and quality is 8 percent and we assume semiannual
discounting, the initial selling price for this bond would be $2,082.89 because the present-value
factor at 8 percent compounded semiannually for 20 years is 0.208289. From the time of pur-
chase to the point of maturity, the investor would not receive any cash flow from the firm.
Notably, the investor must pay taxes, however, on the implied interest on the bond, although
no cash is received. Because an investor subject to taxes would experience severe negative cash
flows during the life of these bonds, they are primarily of interest to investment accounts not
subject to taxes, such as pensions, IRAs, or Keogh accounts.24

A modified form of zero-coupon bond is the original issue discount (OID) bond, where the
coupon is set substantially below the prevailing market rate—for example, a 5 percent coupon
on a bond when market rates are 12 percent. As a result, the bond is issued at a deep discount
from par value. Again, taxes must be paid on the implied 12 percent return rather than the
nominal 5 percent, so the cash flow disadvantage of zero-coupon bonds, though lessened,
remains.

High-Yield Bonds A segment of the corporate bond market that has grown in size, impor-
tance, and controversy is high-yield bonds, also referred to as speculative-grade bonds and
junk bonds. These are corporate bonds that have been assigned a bond rating as noninvest-
ment grade, that is, they have a rating below BBB or Baa. The title of speculative-grade bonds
is probably the most objective because bonds that are not rated investment grade are specula-
tive grade. The designation of high-yield (HY) bonds was coined as an indication of the returns
available for these bonds relative to Treasury bonds and investment-grade corporate bonds.
The junk bond designation is obviously somewhat derogatory and refers to the low credit qual-
ity of the issues. It is frequently used during recessions when there is an increase in the default
rate on these bonds.

Brief History of the High-Yield Bond Market Based on a specification that bonds rated below
BBB make up the high-yield market, this segment has existed as long as there have been rating
agencies. Prior to 1980, most of the HY bonds were referred to as fallen angels, which means
they were bonds that were originally issued as investment-grade securities, but because of
changes in the firm over time, the bonds were downgraded into the noninvestment grade sec-
tor (BB and below).

The market changed in the early 1980s when Drexel Burnham Lambert (DBL) began aggres-
sively underwriting HY bonds for two groups of clients: (1) small firms that did not have the
financial strength to receive an investment-grade rating by the rating agencies, and (2) large
and small firms that issued HY bonds in connection with leveraged buyouts (LBOs). As a result,
the HY bond market went from a residual market that included fallen angels to a new-issue
market where bonds were underwritten and issued with below-investment-grade ratings.

24These bonds will be discussed further in Chapter 18 in the section on volatility and duration and in Chapter 19
when we consider immunization.
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The high-yield bond market exploded in size and activity beginning in the early 1980s (recent
data in Exhibit 17.6.). Beginning in 1983, more large issues became common and the average
size of an issue currently is over $460 million. Also, high-yield issues have become a significant
percentage of the total new-issue bond market. As of 2011, the total outstanding high-yield debt
constituted about 20 percent of outstanding corporate debt in the United States.25

Distribution of High-Yield Bond Ratings Exhibit 17.7 contains the distribution of ratings for
all the bonds contained in the B of A Merrill Lynch High-Yield Bond Index as of December
31, 1992–May 31, 2011. As shown, the heavy concentration by market value is typically in
the B-rated class that has a range of value from about 40 percent to 71 percent and averages
about 55 percent for the annual periods 1992–2010. In contrast, both the high- and the low-
rated categories have fairly volatile percentages depending on the business cycle—i.e., during a
recession year (e.g., 2001, 2009) there is an increase in BBs and a decline in CCCs. Specifically,
the BB rated segment varies from about 19 percent to 45 percent, and the CCC/NR segment
varies from about 4 percent to 35 percent. This volatility in the percentages is also reflected in
the relative standard deviations measured by the coefficients of variation.

Ownership of High-Yield Bonds The major owners of high-yield bonds have been mutual
funds, insurance companies, and pension funds. As of the end of 2010, over 100 mutual funds
were either exclusively directed to invest in high-yield bonds or included such bonds in their
portfolio. Notably, there has been a shift of ownership away from insurance companies and

Exhibit 17.6 High Yield Bonds–New Issue Volume: 1992–2011

Year
Total Global Issuance

($ millions) Number of Issues
Average Issue
Size ($ millions)

1992 43,566 274 178.55

1993 72,261 436 165.74

1994 42,333 272 155.64

1995 44,381 246 180.41

1996 71,000 359 197.77

1997 130,700 679 192.49

1998 154,400 720 214.44

1999 108,000 417 258.99

2000 54,800 181 302.76

2001 83,600 309 270.55

2002 62,000 251 247.01

2003 141,800 515 275.34

2004 159,000 629 252.78

2005 116,779 429 272.21

2006 172,095 399 431.32

2007 158,483 356 445.18

2008 55,715 113 493.05

2009 185,047 395 468.47

2010 317,497 681 466.22

2011* 107,543 233 461.56

*Through March 31, 2011.

Source: B of A Merrill Lynch Global Research.

25Almost everyone would acknowledge that the development of the high-yield debt market has had a positive impact on
the capital-raising ability of the economy. For an analysis of this impact, see Perry and Taggart (1988). Updates on the
characteristics of this market are contained in Fridson (1994), Altman (1992), and Reilly, Wright, and Gentry (2009).
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savings and loans toward mutual funds. This shift occurred during the late 1980s when
regulators “encouraged” the insurance companies and S&Ls to reduce or eliminate high-yield
bonds from their portfolios.

The purpose of this discussion has been to introduce you to high-yield bonds because of the
growth in size and importance of this segment of the market for individual and institutional in-
vestors. We revisit this topic in Chapter 19 on bond portfolio management, where we review the
historical rates of return and alternative risk factors, including the default experience for these
bonds. As discussed by Altman (1990), Fabozzi (1990b), Fridson (1989), and Reilly, Wright,
and Gentry (2009), all of this must be considered by potential investors in these securities.

17.3.5 International Bonds26

Each country’s international bond market has two components. The first, foreign bonds, are
issues sold primarily in one country and currency by a borrower of a different nationality.
An example would be U.S. dollar–denominated bonds sold in the United States by a Japanese
firm. (These are referred to as Yankee bonds.) Second are Eurobonds, which are bonds under-
written by international bond syndicates and sold in several national markets. An example
would be Eurodollar bonds, which are securities denominated in U.S. dollars, underwritten by

Exhibit 17.7 High-Yield Index Composit ion by Credit Qual ity: 1992–2011

(Percentage of Market Value)

Year BB B CCC/Unrated

1992 44.5 48.0 7.4

1993 40.3 47.2 12.5

1994 35.3 49.9 14.3

1995 43.4 40.5 16.1

1996 18.7 70.7 10.4

1997 21.0 61.4 17.7

1998 24.6 54.0 21.5

1999 20.8 70.6 8.5

2000 22.6 60.9 16.4

2001 39.2 56.2 4.4

2002 26.9 69.5 3.7

2003 22.6 67.0 10.4

2004 21.3 55.8 22.9

2005 20.8 59.0 20.1

2006 29.2 51.7 19.2

2007 20.9 44.4 34.7

2008 26.2 46.1 27.6

2009 45.3 45.4 9.4

2010 34.6 50.8 14.6

2011* 25.9 61.5 12.7

Mean 29.4 55.2 15.4

Standard Deviation 9.30 9.42 7.90

Coefficient of Variation** 0.32 0.17 0.51

*As of May 31, 2011.
**Coefficient of Variation = Standard Deviation/Mean.

Source: Bank of America Merrill Lynch Global Research.

26For a discussion of the international bond market, see Ramanathan (2012), and for a discussion of emerging market
debt, see Brauer and Beker (2012), both of which are in Fabozzi, ed. (2012).
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an international syndicate, and sold to non-U.S. investors outside the United States. The rela-
tive size of these two markets (foreign bonds versus Eurobonds) varies by country.

United States The Eurodollar bond market in the U.S. has become much larger than the
Yankee bond market. However, because the Eurodollar bond market is heavily affected by
changes in the value of the U.S. dollar, it experiences slower growth during periods when the
dollar is weak. Such periods create a desire for diversification by investors.

Yankee bonds are issued by foreign firms who register with the SEC and borrow U.S. dol-
lars, using issues underwritten by a U.S. syndicate for delivery in the United States. These
bonds are traded in the United States and pay interest semiannually. Over 60 percent of Yan-
kee bonds are issued by Canadian corporations and typically have shorter maturities and lon-
ger call protection than U.S. domestic issues. These features increase their appeal.

The Eurodollar bond market is dominated by foreign investors, and the center of trading is
in London. Eurodollar bonds pay interest annually. The Eurodollar bond market currently
comprises almost 40 percent of the total Eurobond market.

Japan Historically, the Japanese yen international bond market was dominated (over 90 per-
cent) by foreign bonds (Samurai bonds) with the balance in Euroyen bonds. After the issuance
requirements for Euroyen bonds were liberalized in the mid-1980s, the ratio of issuance swung
heavily in favor of Euroyen bonds.

Samurai bonds are yen-denominated bonds sold by non-Japanese issuers and mainly sold
in Japan. The market is fairly small and has limited liquidity. Notably, the market has experi-
enced slow growth in terms of yen but substantial growth in U.S. dollar terms because of
changes in the exchange rate.

Euroyen bonds are yen-denominated bonds sold in markets outside Japan by international
syndicates. This market has grown substantially because of the liberal issue requirements. Its ap-
peal over time is determined by the strength or weakness of the yen relative to other currencies.

United Kingdom Pound sterling foreign bonds, referred to as bulldog bonds, are sterling-
denominated bonds issued by non-English firms and sold in London. Eurosterling bonds are
sold in markets outside London by international syndicates.

Similar to other countries, the U.K. international bond market has become dominated by
the Eurosterling bonds. The procedure for issuing and trading Eurosterling bonds is similar
to that of other Eurobonds.

Eurozone The growth of Eurobonds issued by nonresidents has been impressive in recent
years. This growth confirmed the popularity of the Euro markets among foreign issuers, in-
cluding issuers domiciled in the United States that accounted for over 7 percent of the market.

17.4 OBTAINING INFORMATION ON BOND PRICES
Historically, the price information available to bond investors has been substantially different
from price information available to stock investors. Specifically, stock investors can receive up-
to-the-minute transaction prices on all NYSE, AMEX, and NASDAQ national stocks as well as
daily closing prices for most other NASDAQ stocks. In contrast, most bond trading has been
done on the over-the-counter (OTC) market, and there was limited reporting of transactions,
with the exception of the very liquid government bond market. Fortunately, this environment
in the bond market changed dramatically beginning in 2004. As described by Lucchetti and
Soloman (2004) and subsequently by Rappaport (2004b), the National Association of Securi-
ties Dealers (NASD), through its Trade Reporting and Compliance Engine (TRACE), began
releasing more timely pricing data for a broad group of corporate bonds. Specifically, as of
October 2004, NASD expanded the number of corporate bonds for which it reports pricing
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information, from 4,500 bonds within 45 minutes of the transaction to 17,000 bonds within 30
minutes of the transaction. The existence of more bond issues than stock issues is possible be-
cause companies can have more than one bond issue, but typically only one stock issue. In
2005, the NASD began reporting transactions on all 23,000 corporate bond issues with the
goal to reduce the reporting interval to within 15 minutes of the transaction. Clearly, the price
transparency in the corporate bond market has changed significantly, and the transaction cost
savings for bond investors has been dramatic.

In addition to better pricing data, as discussed by Rappaport (2004a), the overall bond market
(and especially the corporate bond market) has benefited from the introduction of electronic
bond trading through Thomson Trade Web and Market Axess, the two leading trading plat-
forms. In early 2004, there was electronic trading in government agency and mortgage-backed
securities, but it was not until late 2004 that the volume of trading and the size of corporate
bond trading brought transparency to this market. Observers contend that the next frontiers
will be electronic trading in high-yield bonds, emerging market debt, and interest rate derivatives.

Given this background, the following discussion considers how investors read and interpret
bond price information in newspapers and quote sheets.

17.4.1 Interpreting Bond Quotes
Essentially, all bonds are quoted on the basis of either yield or price. Price quotes are always
interpreted as a percentage of par. For example, a quote of 98½ is interpreted not as $98.50 but
98½ percent of par. The dollar price is derived from the quote, given the par value. If the par
value is $5,000 on a municipal bond, then the price of an issue quoted at 98½ would be
$4,925. Actually, the market follows three systems of bond pricing: one system for corporates,
another for governments (both Treasury and agency obligations), and a third for municipals.

Corporate Bond Quotes Exhibit 17.8 is a listing of corporate bond quotes for the 40 most
active fixed-coupon corporate bonds that appeared in Barron’s on May 9, 2011. The data per-
tain to trading activity for the week ending May 6, 2011. Several quotes have been designated
for illustrative purposes.

The first issue designated is a Republic Services (trading symbol RSG) issue that is repre-
sentative of most corporate prices. This is a 5.700 percent coupon, which means that the an-
nual coupon payment for this $1,000 par value bond is $57.00 or $28.50 every six months.
The bond matures on May 15, 2041, which is almost exactly 30 years from May 6, 2011. The
last transaction price for a bond trade on May 6 was 100.978 of par or $1,009.78, which im-
plies a yield to maturity (YTM) for this bond (to be explained in detail in Chapter 18) of 5.632
percent. The estimated spread in basis points (100 basis points is one percentage point) indi-
cates how the YTM for this bond compares to the prevailing yield to maturity for a Treasury
note or bond of equal maturity. The Treasury issues are limited to the following maturities: 2,
5, 10, and 30 years, and they use the latest issue at the specified maturity (that is referred to as
“on the run”) as listed. As shown, the computed spread for the Republic Services bond is 134
basis points (1.34 percent), which implies that at this time the 30-year Treasury bond (a 4.25
coupon bond that matures in November 2040) is yielding about 4.29 percent (5.632 − 1.34).
As can be seen from the other bonds in the exhibit, the average spread for all the bonds is
fairly small—ranging from 29 to 714 basis points with the vast majority under 200 basis
points. These smaller-than-normal spreads are caused by the continuing gradual recovery of
the economy that has resulted in a decline in bond defaults along with continued easy money
policy by the Federal Reserve.

The second issue designated is the General Electric Capital (GE) bond for the finance
subsidiary of this major industrial firm. These bonds, which mature in about 9.5 years, are
compared to the 10-year Treasury security that likewise matures in 9.5 years (February 2021).
The spread of 126 basis points is relatively small because of the strong AA bond rating that GE
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Exhibit 17.8 Sample Corporate Bond Quotat ions

CORPORATE BONDS

For the week ending Friday, May 6, 2011

Forty most active fixed-coupon corporate bonds

COMPANY (TICKER) COUPON MATURITY
LAST
PRICE

LAST
YIELD

EST
SPREAD** UST†

EST $ VOL
(000’s)

Marfrig Holdings (Europe)(MRFGC) 8.375 May 09, 2018 99.000 8.568 541 10 743,912

Altria Group (MQ) 4.750 May 05, 2021 100.433 4.695 154 10 551,011

Pepsico (PEP) 2.500 May 10, 2016 100.652 2.361 50 5 413,037

JPMorgan Chase (JPM) 4.625 May 10, 2021 100.072 4.616 146 10 394,840

General Electric Capital (GE) 2.950 May 09, 2016 100.148 2.918 106 5 385,725

Morgan Stanley (MS) 3.800 Apr 29, 2018 100.720 3.640 178 5 343,874

Lloyds TSB Bank (LLOYDS) 6.375 Jan 21, 2021 107.462 5.376 222 10 341,463

Republic Services (RSG) 3.750 May 15, 2018 100.729 3.631 47 10 340,240

Republic Services (RSG) 5.700 May 15, 2041 100.978 5.632 134 30 318,365

JPMorgan Chase (JPM) 4.250 Oct 15, 2020 98.131 4.495 135 10 317,129

Alcoa (AA) 5.400 Apr 15, 2021 103.151 4.993 186 10 300,436

Goldman Sachs Group (GS) 3.625 Feb 07, 2016 101.170 3.355 150 5 295,431

Republic Services (RSG) 4.750 May 15, 2023 100.984 4.641 150 10 280,245

General Electric Capital (GE) 6.000 Jun 15, 2012 106.083 0.423 n.a. 2 270,356

Verizon Communications (VZ) 6.000 Apr 01, 2041 105.508 5.617 131 30 239,169

General Electric Capital (GE) 2.250 Nov 09, 2015 98.503 2.605 75 5 224,632

Satmex Escrow SA de CV (STERW) 9.500 May 15, 2017 102.250 9.005 714 5 223,160

Wal-Mart Stores (WMT) 5.625 Apr 15, 2041 104.554 5.319 102 30 220,602

ArcelorMittal SA (MTNA) 5.500 Mar 01, 2021 101.362 5.319 217 10 218,887

Westpac Banking (WSTP) 3.000 Dec 09, 2015 100.852 2.800 95 5 206,217

Citigroup (C) 4.587 Dec 15, 2015 106.086 3.155 129 5 197,741

Anadarko Petroleum (APC) 6.375 Sep 15, 2017 113.876 3.885 202 5 194,535

Alcoa* (AA) 6.150 Apr 15, 2020 108.728 4.962 177 10 189,740

General Electric Capital (GE) 5.250 Oct 19, 2012 106.226 0.885 29 2 184,784

Express Scripts (ESRX) 3.125 May 15, 2016 100.748 2.963 110 5 184,321

Citigroup (C) 5.375 Aug 09, 2020 106.000 4.571 141 10 183,981

Anadarko Petroleum (APC) 5.950 Sep 15, 2016 112.418 3.389 153 5 182,127

Sanofi-Aventis SA (SANFP) 4.000 Mar 29, 2021 100.402 3.950 80 10 177,761

Pemex Project Funding Master Trust (PEMEX) 6.625 Jan 15, 2035 103.400 6.347 206 30 176,646

Bank Of America (BAC) 5.875 Jan 05, 2021 107.736 4.860 172 10 175,481

General Electric Capital (GE) 4.625 Jan 07, 2021 101.231 4.466 126 10 174,433

JPMorgan Chase (JPM) 3.450 Mar 01, 2016 101.767 3.051 119 5 170,697

Citigroup* (C) 6.875 Mar 05, 2038 115.762 5.718 145 30 169,811

Goldman Sachs Group (GS) 5.375 Mar 15, 2020 104.200 4.786 157 10 167,955

Time Warner (TWX) 6.260 Mar 29, 2041 105.497 5.858 149 30 165,655

Kraft Foods (KFT) 5.375 Feb 10, 2020 108.796 4.164 102 10 163,085

American International Group (AIG) 8.250 Aug 15, 2018 119.662 4.987 185 10 161,988

Verizon Communications (VZ) 4.600 Apr 01, 2021 103.123 4.210 101 10 156,882

Wyeth* (PFE) 5.950 Apr 01, 2037 109.601 5.266 95 30 155,177

JPMorgan Chase (JPM) 4.400 Jul 22, 2020 99.124 4.517 132 10 154,224

Volume represents total volume for each issue; price/yield data are for trades of $1 million and greater. *Denotes a security whose last

round lot trade did not take place on the last business day prior to publication. ** Estimated spreads, in basis points (100 basis points is

one percentage point), over the 2, 5, 10 or 30-year hot run Treasury note/bond. 2-year: 0.625 04/13; 5-year: 2.000 04/16; 10-year: 3.625 02/21;

30-year: 4.250 11/40. †Comparable U.S. Treasury Issue.

Source: MarketAxess Corporate BondTicker - www.bondticker.com

Source: Reprinted with permission of Barron’s, May 9, 2011, M48. Copyright 2011 DOW JONES & Co., Inc. All Rights

Reserved Worldwide.
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enjoys. The prevailing 4.466 yield compares to the 10-year Treasury security yield of about
3.20 percent.

The third issue is the JPMorgan Chase (JPM) bond that matures in March 1, 2016, which is
a little less than 5 years from the date of this exhibit. It has a relatively small spread of 119
basis points relative to the 5-year Treasury note that was currently yielding about 1.86 percent.
This spread can be explained mainly by its Aa bond rating, its significant cash flows, and its
short maturity. These examples indicate that bond prices are determined by yields to maturity
that, in turn, are driven by required spreads to Treasury securities. The estimated volume
indicates that there is substantial trading in these very liquid corporate bonds.

All fixed-income obligations, with the exception of preferred stock, are traded on an ac-
crued interest basis. The prices pertain to the value of all future cash flows from the bond
and exclude interest that has accrued to the holder since the last interest payment date. The
actual price of the bond will exceed the quote listed because accrued interest must be added.
Assume a bond with a 6 percent coupon. If two months have elapsed since interest was paid,
the current holder of the bond is entitled to two-sixths (one-third) of the bond’s semiannual
interest payment that will be paid in four months. More specifically, the 6 percent coupon pro-
vides semiannual interest income of $30. The investor who held the obligation for two months
beyond the last interest payment date is entitled to one-third of that $30 in the form of ac-
crued interest. Therefore, whatever the current price of the bond, an accrued interest value of
$10 will be added. If a bond is trading “flat,” interest is not currently being paid by the issuer
and accrued interest would not be added.

Treasury and Agency Bond Quotes Exhibit 17.9 illustrates the quote system for Treasury
bonds, notes, and bills. These quotes resemble those used for OTC securities because they con-
tain both bid and ask prices. Securities with original maturities over 10 years are Treasury
bonds. The security identification is different because it is not necessary to list the issuer. In-
stead, the usual listing indicates the coupon, the month and year of maturity, and information
on a call feature of the obligation. Call features have not been relevant for several years since
the Treasury has not issued a bond with a call option since 1985 and all previously outstand-
ing callable issues have matured. The bid-ask figures provided are stated as a percentage of
par. The yield figure provided is yield to maturity, or promised yield based on the asking price.
This system is used for Treasuries, agencies, and municipals. The data in Exhibit 17.9 under
the “US Notes and Bonds” is in two sections, with the first one containing very short-term se-
curities through 2011; the second section begins with bonds due in 2022 to 2041 to show the
large number of Treasury bonds available.

Quote 1 is a 5 percent obligation, due in May 2037, that demonstrates the basic difference
in the price system of government bonds (i.e., Treasuries and agencies). The bid quote is
112:06, and the ask is 112:08. Governments are traded in 32nds of a point (rather than 8ths),
and the figures to the right of the colons indicate the number of 32nds in the fractional bid or
ask. In this case, the bid price is actually 112.1875 percent of par. These quotes also are notable
in terms of the bid-ask spread, which typically is one or two 32nds, or less than half the size of
the spread for most stocks. This small spread reflects the outstanding liquidity and low trans-
action costs for Treasury securities.

The column that contains quotes for U.S. Treasury zero-coupon securities that have been
stripped is divided to show the early and late dates to indicate the large number of zero-coupon
bonds available that go out to 2041. Specifically, the typical bond promises a series of coupon
payments and its principal at maturity. A stripped security is created by dividing into separate
units each coupon payment and principal payment, which are treated like a zero-coupon bond
that matures on that date. The security labeled 2 was originally a coupon that was to be paid in
August 2012. The asking yield (0.22) is referred to as the spot rate for this maturity (spot rate
will be discussed in Chapter 18). The coupon interest payment with no principal is designated
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Exhibit 17.9 Sample Quotes for Treasury Bonds, Notes, and Bil ls

Treasury Bonds, Notes and Bills

Explanatory Notes

Representative Over-the-Counter quotation based on transactions of $1 million or more. Trea-

sury bond, note and bill quotes are as of mid-afternoon. Colons in bld-and-asked quotes represent

32nds; 101:01means 101 1/32. Net changes in 32nds. n-Treasury note. i-inflation-Indexed issue. Trea-

sury bill quotes in hundredths, quoted on terms of a rate of discount. Days tomaturity calculated from

settlement date. All yields are tomaturity and based on the asked quote. Latest 13-week and 26-week

bits are boldfaced. For bonds callable prior to maturity, yields are computed to the earliest call date

for issues quoted above par and to thematurity date for issues below par. *When issued.

U.S. Treasury strips as of 3 p.m. Eastern time, also basedon transactions of $1million ormore. Co-

lons in bld and asked quotes represent 32nds; 99:01 means 99 1/32. Net changes in 32nds. Yields cal-

culated on the asked quotation, ci-stripped coupon interest, bp-Treasury bond, stripped principal, op-

Treasury not, stripped principal. For bonds callable prior to maturity, yields are computed to the earli-

est call date for issues quoted above par and to thematurity date for issues below par.

U.S. Zero Coupons and Other Government

Agencys. Source: BEAR Steams Pricing Direct

Inc. via Street Software Technology, Inc.

Treasury Bills, Notes and Bonds, and TIPS.

Source: Reuters

US TREASURY BILLS

Maturity Bld Asked

Fri

Chg.

Ask

Yld.

May 12 ’11 0.01 0.00 −0.01 0.00
May 19 ’11 0.01 0.00 −0.01 0.00
May 26 ’11 0.01 0.00 −0.01 0.00
Jun 02 ’11 0.01 0.00 −0.01 0.00
Jun 09 ’11 0.01 0.00 −0.02 0.00
Jun 16 ’11 0.01 0.00 −0.01 0.00
Jun 23 ’11 0.01 0.00 −0.02 0.00
Jun 30 ’11 0.01 0.00 −0.02 0.00
Jul 07 ’11 0.01 0.00 −0.02 0.00
Jul 14 ’11 0.01 0.01 −0.01 0.01
Jul 21 ’11 0.01 0.01 −0.01 0.01
Jul 28 ’11 0.02 0.01 −0.03 0.01
Aug 04 ’11 0.01 0.01 −0.04 0.01
Aug 11 ’11 0.04 0.03 −0.02 0.03
Aug 18 ’11 0.03 0.02 −0.03 0.02
Aug 25 ’11 0.03 0.03 −0.02 0.03
Sep 01 ’11 0.04 0.03 −0.02 0.03
Sep 08 ’11 0.04 0.03 −0.03 0.03
Sep 15 ’11 0.05 0.04 −0.03 0.04
Sep 22 ’11 0.05 0.05 −0.02 0.05
Sep 29 ’11 0.05 0.05 −0.03 0.05
Oct 06 ’11 0.06 0.05 −0.04 0.05
Oct 13 ’11 0.06 0.05 −0.03 0.05
Oct 20 ’11 0.06 0.05 −0.04 0.05
Oct 27 ’11 0.06 0.05 −0.05 0.05
Nov 03 ’11 0.06 0.06 −0.04 0.06
Nov 10 ’11 0.08 0.07 n.a 0.07
Nov 17 ’11 0.07 0.06 −0.03 0.05
Dec 15 ’11 0.07 0.07 −0.03 0.07
Jan 12 ’12 0.07 0.07 −0.04 0.06
Feb 09 ’12 0.09 0.09 −0.04 0.09
Mar 08 ’12 0.11 0.10 −0.05 0.10
Apr 05 ’12 0.14 0.13 −0.05 0.13
May 03 ’12 0.17 0.16 n.a. 0.16

US NOTES AND BONDS

Rate Mo/Yr Bld Asked

Fri.

Chg

Ask

Yld.

01/8 May 11 100:02 100:02 – −0.09
47/8 May 11 100:09 100:10 −3 −0.10
11/8 Jun 11 100:05 100:05 −1 −0.02
51/8 Jun 11 100:23 100:24 −3 −0.01
1 Jul 11 100:07 100:07 −1 −0.01
47/8 Jul 11 100:04 101:04 −3 0.00
5 Aug 11 101:11 101:11 −3 0.01
1 Aug 11 100:09 100:10 – 0.02
45/8 Aug 11 101:13 101:14 −2 0.02
1 Sep 11 100:12 100:12 – 0.05
4½ Sep 11 101:24 101:24 −2 0.03
1 Oct 11 100:14 100:14 – 0.06
45/8 Oct 11 102:05 102:06 −2 0.06
1¾ Nov 11 100:27 100:28 – 0.07
0¾ Nov 11 100:12 100:12 – 0.09
4½ Nov 11 102:15 102:15 −2 0.09
11/8 Dec 11 100:19 100:20 – 0.10
1 Dec 11 100:18 100:18 – 0.12
45/8 Dec 11 102:29 102:29 −2 0.11
11/8 Jan 12 100:22 100:22 – 0.12

75/8 Nov 22 140:13 140:15 +53 3.36
71/8 Feb 23 135:22 135:24 +52 3.41
6¼ Aug 23 127:07 127:09 +52 3.50
7½ Nov 24 141:15 141:17 +60 3.59
75/8 Feb 25 143:04 143:06 +60 3.62
67/8 Aug 25 135:04 135:06 +59 3.68
6 Feb 26 125:07 125:09 +57 3.75
6¾ Aug 26 134:13 134:14 +60 3.76
6½ Nov 26 131:17 131:18 +61 3.79
65/8 Feb 27 133:08 130:09 +63 3.80
63/8 Aug 27: 130:12 133:14 +61 3.84
61/8 Nov 27 127:10 127:12 +61 3.87
5½ Aug 28 119:17 119:18 +59 3.93
5¼ Nov 28 116:08 116:10 +59 3.95
5¼ Feb 29 116:09 116:11 +59 3.96
61/8 Aug 29 128:01 128:03 +64 3.95
6¼ May 30 130:02 130:04 +65 3.98
53/8 Feb 31 118:05 118:06 +62 4.03
4½ Feb 36 104:09 104:11 +57 4.22
4¾ Feb 37 108:03 108:05 +60 4.23
5 May 37 112:06 112:08 +62 4.22
43/8 Feb 38 101:33 101:25 +57 4.26
4½ May 38 103:23 103:25 +57 4.26
3½ Feb 39 86:30 86:31 +51 4.31
4¼ May 39 99:09 99:11 +57 4.29
4½ Aug 39 103:14 103:15 +58 4.29
43/8 Nov 39 101:09 101:10 +58 4.29
45/8 Feb 40 105:16 105:17 +59 4.29
43/8 May 40 101:07 101:08 +58 4.30
37/8 Aug 40 92:24 92:25 +54 4.31
4¼ Nov 40 99:01 99:02 +56 4.31
4¾ Feb 41 107:19 107:19 +60 4.30

US ZERO-COUPONS

Maturity Type Bld Asked

Fri.

Chg

Ask

Yld.

May 11 ci 100:00 100:00 – 0.00
May 11 ci 100:00 100:00 – 0.00
May 11 np 100:00 100:00 – 0.00
Aug 11 ci 99:31 100:00 – 0.04
Aug 11 np 100:00 100:00 – 0.00
Aug 11 ci 99:31 99:31 – 0.10
Aug 11 np 99:31 100:00 – 0.05
Nov 11 ci 99:30 99:31 – 0.08
Nov 11 np 99:31 99:31 +1 0.06
Nov 11 ci 99:29 99:30 – 0.13
Nov 11 np 99:30 99:31 +1 0.08
Nov 11 np 99:30 99:30 +1 0.09
Feb 12 ci 99:28 99:29 +1 0.14
Feb 12 np 99:28 99:29 +1 0.14
Feb 12 ci 99:27 99:27 +1 0.19
Feb 12 np 99:28 99:28 +1 0.15
May 12 ci 99:26 99:26 +1 0.19
May 12 ci 99:24 99:24 +1 0.24
May 12 np 99:24 99:24 +2 0.23
Aug 12 ci 99:23 99:23 +2 0.22
Aug 12 np 99:22 99:22 +2 0.24
Aug 12 ci 99:20 99:21 +2 0.27
Aug 12 np 99:21 99:22 +2 0.25
Nov 12 ci 99:16 99:17 +3 0.32
Nov 12 np 99:15 99:16 +2 0.34
Nov 12 np 99:14 99:14 +2 0.37
Nov 12 ci 99:13 99:14 +3 0.37
Nov 12 np 99:14 99:15 +2 0.35

Feb 38 ci 28:30 28:30 +27 4.68
Feb 38 bp 29:27 29:27 +28 4.57
May 38 ci 28:19 28:19 +27 4.69
May 38 bp 29:14 29:14 +28 4.58
Aug 38 ci 28:09 28:09 +27 4.69
Nov 38 ci 27:20 27:31 +27 4.69
Feb 39 ci 27:19 27:20 +27 4.69
Feb 39 bp 28:14 28:14 +27 4.58
May 39 ci 27:09 27:09 +26 4.69
May 39 bp 27:30 27:30 +26 4.60
Aug 39 ci 26:30 26:31 +26 4.69
Aug 39 bp 27:19 27:19 +26 4.61
Nov 39 ci 26:20 26:20 +26 4.69
Nov 39 bp 27:07 27:08 +26 4.61
Feb 40 ci 26:10 26:10 +26 4.69
Feb 40 bp 26:29 26:30 +26 4.61
May 40 bp 26:18 26:18 +25 4.62
May 40 ci 26:01 26:01 +26 4.69
Aug 40 ci 25:22 25:23 +25 4.70
Aug 40 bp 26:12 26:13 +25 4.60
Nov 40 bp 25:30 25:30 +24 4.62
Feb 41 bp 25:19 25:20 +23 4.63

INFLATION-INDEXED TREASURY SECURITIES

Rate Mat.

Bld/Asked

Chg. Yld.*

Accr.

Prin.

3.375 01/12 103-30/02 −20 −2.443 1249

2.000 04/12 103-29/01 −17 −2.228 1093
3.000 07/12 106-10/14 −20 −2.318 1233
0.625 04/13 104-20/26 −17 −1.808 1049
1.875 07/13 108-06/12 −18 −1.865 1208
2.000 01/14 109-15/21 −17 −1.513 1200
1.250 04/14 107-14/22 −19 −1.306 1048
2.000 07/14 110-18/26 −16 −1.311 1177
1.625 01/15 109-17/25 −17 −0.977 1161
0.500 04/15 105-06/13 −15 −0.848 1023
1.875 07/15 111-11/20 −15 −0.844 1140
2.000 01/16 112-02/08 −14 −0.574 1117
0.125 04/16 102-21/31 − 9 −0.469 1005
2.500 07/16 115-09/18 −13 −0.463 1098
2.375 01/17 114-22/31 − 4 −0.240 1100
2.625 07/17 117-00/10 − 1 −0.157 1070
1.625 01/18 110-08/18 + 5 0.043 1059
1.375 07/18 113-31/03 +10 0.106 1028
2.125 01/19 113-31/09 +10 0.250 1033
1.875 07/19 112-07/17 +11 0.322 1039
1.375 01/20 107-16/26 +13 0.456 1025
1.250 07/20 106-00/10 +15 0.544 1017
1.125 01/21 104-03/13 +14 0.655 1014
2.375 01/25 115-07/24 +20 1.130 1177
2.000 01/26 109-29/13 +20 1.224 1117
2.375 01/27 114-20/06 +21 1.302 1100
1.750 01/28 105-06/24 +20 4.363 1059
3.625 04/28 132-20/05 +21 1.416 1371
2.500 01/29 117-01/17 +24 1.379 1033
3.875 04/29 137-30/16 +29 1.433 1349
3.375 04/32 133-08/28 +30 1.486 1249
2.125 02/40 109-22/13 −47 1.668 1026
2.125 02/41 109-24/15 +24 1.677 1013

*Yld. to maturity on accrued principal.
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as ci (stripped coupon interest), while the other strips for August 2012 containing only the prin-
cipal payment are designated np (Treasury note, stripped principal).

The securities listed in the Treasury strip (zero coupon) and Treasury bill section only re-
port dates and days to maturity and no coupons. This is because these are pure discount secu-
rities, that is, the return is the difference between the price you pay and the par value at
maturity.27

The final section in this part of the exhibit contains Treasury Inflation-Indexed Securities
(TIPS), discussed earlier. Notice the accrued principal in the last column that reflects the infla-
tion since the bond was issued. The bond designated 3 has been outstanding the longest time,
so it has the highest accrued principal value of 1,371, and its yield to maturity (1.416) is com-
puted using this as the principal amount to be paid at maturity (obviously, this accrued prin-
cipal will continue to increase until it matures).

The bottom section of the table included above entitled “Other Agency Securities” is in-
cluded to indicate quotes for some of the available government agency securities discussed
earlier.

Municipal Bond Quotes Exhibit 17.10 contains municipal bond quotes from The Blue List
of Current Municipal Offerings. These are ordered according to states and then alphabetically
within states. Each issue gives the amount of bonds being offered (in thousands of dollars), the
name of the security, the purpose or description of the issue, the coupon rate, the maturity
(which includes month, day, and year), the yield or price, and the dealer offering the bonds.
A list in the back of the publication gives the name and phone number of the firm offering
the bond.

The first bond is for $115,000 of Indiana State Toll Road bonds with a 9 percent coupon.
These bonds have an M/S/F (mandatory sinking fund) that becomes effective in 2011, al-
though the bond matures in 2015. The letters ETM mean that the sinking fund is put into es-
crow till maturity. The market yield on these bonds is 6.30 percent, which means the bond
would be selling at a premium.

The second bond is $1 million of Indiana State Toll Road bonds that are (n/c/s/f11) which
means they are noncallable, sinking fund bonds starting in 2011. The coupon is 9 percent, and
the bond matures on January 1, 2015, with the sinking fund put into escrow. Finally, the cur-
rent YTM is 6 percent.

OTHER AGENCY SECURITIES

Rate Mat. Bld Asked Yld. Rate Mat. Bld Asked Yld. Rate Mat. Bld Asked Yld. Rate Mat. Bld Asked Yld.

Fannie Mac Issues Freddie Mac 4.50 11-12 106:09 106:10 0.32 8.50 30Yr 109:16 109:17 –

6.00 5-11 100:05 100:06 – 6.00 6-11 100:20 100:21 – 3.88 6-13 106:17 106:18 0.72 9.00 30Yr 109:16 109:17 –

5.38 11-11 102:24 102:25 – 5.50 9-11 101:30 101:31 – 4.50 9-13 108:19 108:20 0.80 9.50 30Yr 107:28 107:29 –

6.13 3-12 105:05 105:06 – 5.75 1-12 103:28 103:29 0.04 5.25 6-14 112:21 112:22 1.09 10.00 36Yr 107:28 107:29 –

4.88 5-12 104:27 104:28 0.11 5.13 7-12 105:17 105:18 0.41 GNMA Mtge. Issues 10.50 30Yr 107:28 107:29 –

5.25 8-12 105:30 105:31 0.36 4.50 1-13 106:22 106:23 0:49 3 00 30Yr 91:15 91:16 – 11.00 30Yr 107:28 107:29 –

4.38 9-12 105:15 105:16 0.30 4.50 7-13 108:06 108:07 0.70 3.50 30Yr 98:01 98:02 – 11.50 30Yr 107:28 107:29 –

4.38 3-13 106:30 106:31 0.59 4.88 11-13 110:00 110:01 0.84 4.00 30Yr 102:08 102:09 – 12.00 30Yr 107:28 107:29 –

4.63 5-13 107:13 107:14 0.83 4.50 1-14 109:14 109:15 0-92 4.50 30Yr 105:08 105:09 – 12.50 30Yr 107:28 107:29 –

4.63 10-13 109:00 109:01 0.86 6.75 9-29 129:25 129:27 4.37 5.00 30Yr 107:17 107:18 –

Tennessee Valley Authority5.13 1-14 109:19 109:20 1.41 6.75 3-31 130:22 130:24 4.41 5.50 30Yr 109:11 109:12 –

4.13 4-14 108:25 108:26 1.06 6.25 7-32 124:31 125:01 442 6.00 30Yr 110:27 11028 – 6.00 3-13 109:25 109:26 0.66
6.25 5-29 123:18 123:20 4.35 Federal Home Loan Bank 6.50 30Yr 113:02 113:03 – 4.75 8-13 108:20 108:21 0.82
7.13 1-30 135:06 135:08 4.35 6.00 5-11 100:04 100:05 – 7.00 30Yr 112:18 112:19 – 6.25 12-17 122:03 122:04 2.58
7.25 5-30 137:02 137:04 4.36 5.63 11-11 102:26 102:27 0.09 7.50 30Yr 109:27 109:28 – 6.75 11-25 127:08 127:10 4.21
6.63 11-30 129:02 129:04 4.39 5.75 5-12 105:21 105:22 0.13 8.00 30Yr 109:16 109:17 – 7.13 5-30 134:05 134:07 4.44

Source: Reprinted with permission of Barron’s, May 9, 2011, p. M35. Copyright 2011, DOW JONES & Co., Inc. All Rights Reserved

Worldwide.

Exhibit 17.9 Sample Quotes for Treasury Bonds, Notes, and Bi l ls (Continued )

27For a discussion of calculating yields, see Fielitz (1983).
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Bond quote 3 refers to $15,000 of Indianapolis, Indiana, Airport Authority revenue bonds
backed by a contract with U.S. Air Corporation. It has a 7.50 percent coupon, matures July 1,
2019, and as of the publication has a yield of 8.25 percent (it is trading at a discount). The
broker offering the bonds is Sterling.

It is always necessary to call the dealer to determine the current yield/price because these
quotes are at least one day old when they are published.

SUMMARY
• We considered the basic features of bonds: inter-

est, principal, and maturity. Certain key relation-
ships affect price behavior. Price is essentially a
function of coupon, maturity, and prevailing mar-
ket interest rates. Bond price volatility depends on
coupon and maturity. As will be demonstrated in
Chapter 18, bonds with longer maturities and/or
lower coupons respond vigorously to a given
change in market rates.

• Each bond has unique intrinsic characteristics and
can be differentiated by type of issue and inden-
ture provisions. Major benefits to bond investors
include high returns for nominal risk, the poten-
tial for capital gains, certain tax advantages, and
possibly additional returns from active trading of
bonds. Active bond investors must consider mar-
ket liquidity, investment risks, and interest rate
behavior. We considered high-yield (junk) bonds
because of the growth in size and status of this
segment of the bond market.

• The global bond market includes numerous coun-
tries. The non-U.S. markets have experienced
strong relative growth, whereas the U.S. market
has continued to constituted a stable half of the

world bond market. The four major bond markets
(the United States, Japan, Euroland, and the
United Kingdom) have a different makeup in
terms of the proportion of governments, agencies,
municipals, corporates, and international issues. It
is important to recognize that the various market
sectors are unique in terms of liquidity, yield
spreads, tax implications, and operating features.

• To gauge default risk, most bond investors rely on
agency ratings. For additional information on the
bond market, prevailing economic conditions, and
intrinsic bond features, individual and institu-
tional investors rely on a host of readily available
publications. Extensive up-to-date quotes are gen-
erally available on Treasury bonds and notes. Al-
though, trading and price information for
corporates has been historically difficult to find,
this changed dramatically beginning in 2004. For-
tunately, the information on municipals that was
previously limited has been improving since 2005
when the Municipal Securities Rulemaking Board
(MSRB) required all municipal trades to be re-
ported in 15 minutes, as discussed in Harris and
Piwoway (2006).

Exhibit 17.10 Quotes for Municipals

INDIANA

No. of Bonds
Offered Municipal Issuer

Special
Characteristics Coupon Maturity Price/YTM Broker

45 INDIANA HEALTH FAC FING AUTH P/R @ 102 7.750 08/15/20C00 5.25 EQUITSEC

335 INDIANA ST RECREATIONAL DEV 6.050 07/01/14 6.45 SMITHBCH

115 INDIANA ST TOLL RD COMMN TOLL M/S/F 11 9.000 01/01/15ETM 6.30 DRIZOS

95 INDIANA ST TOLL RD COMMN TOLL 9.000 01/01/15ETM 6.30 EMMET

1000 INDIANA ST TOLL RD COMMN TOLL N/C S/F 11 9.000 01/01/15ETM 6.00 WILLIAMA

100 FORT WAYNE IND HOSP AUTH HOSP P/R @ 102 9.125 07/01/15C95 3.80 GABRIELE

15 INDIANAPOLIS IND ARPT AUTH REV US AIR 7.500 07/01/19 8.25 STERLING

25 INDIANAPOLIS IND LOC PUB IMPT 6.750 02/01/20 100 COUGHLIN

Thursday May 28, 1994 PAGE 15.A

Source: The Blue List of Current Municipal Offerings, May 28, 1994, 15A. The Blue List Division of Standard & Poor’s,

New York. Reprinted with permission.
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• The world bond market is large and is continuing
to grow due to government deficits around the
world and the need for capital by corporations. It
is also very diverse in terms of country alternatives
and issuers within countries. This chapter provides

the fundamentals that will allow us to consider the
valuation of individual bonds in Chapter 18 and
the alternative bond portfolio techniques in
Chapter 19.
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QUESTIONS
1. Explain the difference between calling a bond and a bond refunding.
2. Identify the three most important determinants of the price of a bond. Describe the

effect of each.
3. Given a change in the level of interest rates, discuss how two major factors will influence

the relative change in price for individual bonds.
4. Briefly describe two indenture provisions that can affect the maturity of a bond.
5. Explain the differences in taxation of income from municipal bonds, from U.S. Treasury

bonds, and from corporate bonds.
6. For several institutional participants in the bond market, explain what type of bond each

is likely to purchase and why.
7. Why should investors be aware of the trading volume for bonds in their portfolio?
8. What is the purpose of bond ratings?
9. Based on the data in Exhibit 17.2, discuss the makeup of the Japanese bond market and

how and why it differs from the U.S. market.
10. Discuss the positives and negatives of investing in a government agency issue rather than

a straight Treasury bond.
11. Discuss the difference between a foreign bond (e.g., a Samurai) and a Eurobond (e.g., a

Euroyen issue).

PROBLEMS
1. An investor in the 28 percent tax bracket is trying to decide which of two bonds to pur-

chase. One is a corporate bond carrying an 8 percent coupon and selling at par. The other
is a municipal bond with a 5½ percent coupon, and it, too, sells at par. Assuming all other
relevant factors are equal, which bond should the investor select?

2. What would be the initial offering price for the following bonds (assume semiannual
compounding)?
a. A 15-year zero-coupon bond with a yield to maturity (YTM) of 12 percent
b. A 20-year zero-coupon bond with a YTM of 10 percent
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3. An 8.4 percent coupon bond issued by the state of Indiana sells for $1,000. What coupon
rate on a corporate bond selling at its $1,000 par value would produce the same after-tax
return to the investor as the municipal bond if the investor is in:
a. the 15 percent marginal tax bracket?
b. the 25 percent marginal tax bracket?
c. the 35 percent marginal tax bracket?

4. The Shamrock Corporation has just issued a $1,000 par value zero-coupon bond with an 8
percent yield to maturity, due to mature 15 years from today (assume semiannual
compounding).
a. What is the market price of the bond?
b. If interest rates remain constant, what will be the price of the bond in three years?
c. If interest rates rise to 10 percent, what will be the price of the bond in three years?

5. Complete the information requested for each of the following $1,000 face value, zero-coupon
bonds, assuming semiannual compounding.

Bond

Maturity

(Years)

Yield

(Percent)

Price

($)

A 20 12 ?
B ? 8 601
C 9 ? 350
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CHA P T E R 18
The Analysis and Valuation
of Bonds

After you read this chapter, you should be able to answer the following questions:

• How do you determine the value of a bond based on the present value formula?
• What are the alternative bond yields that are important to investors?
• How do you compute the following yields on bonds: current yield, yield to maturity, yield to call, and compound

realized (horizon) yield?
• What are spot rates and forward rates, and how do you calculate these rates from a yield to maturity curve?
• What are the spot rate yield curve and the forward rate curve?
• How and why do you use the spot rate curve to determine the value of a bond?
• What are the alternative theories that attempt to explain the shape of the term structure of interest rates?
• What factors affect the level of bond yields at a point in time?
• What economic forces cause changes in bond yields over time?
• When yields change, what characteristics of a bond cause differential percentage price changes for individual

bonds?
• What is meant by the duration of a bond, how do you compute it, and what factors affect it?
• What is modified duration, and what is the relationship between a bond’s modified duration and its price volatility?
• What is the convexity for a bond, how do you compute it, and what factors affect it?
• Under what conditions is it necessary to consider both modified duration and convexity when estimating a bond’s

price volatility?
• What happens to the duration and convexity of bonds that have embedded call options?
• What are effective duration and effective convexity, and when are they useful?
• What is empirical duration, and how is it used with common stocks and other assets?
• What are the static yield spread and the option-adjusted spread?

In this chapter, we apply the valuation principles that were introduced in Chapter 11
to the valuation of bonds. This chapter is concerned with how one goes about finding
the value of bonds using the traditional single yield to maturity rate and using multi-
ple spot rates. We will also come to understand the several measures of yields for
bonds. It is important to understand why these bond values and yields change over
time. To do this, we begin with a review of value estimation for bonds using the pres-
ent value model introduced in Chapter 11. This background on valuation allows us to
understand and compute the expected rates of return on bonds.

After mastering the measurement of bond yields, we consider what factors influ-
ence the level of bond yields and what economic forces cause changes in yields over
time. Next, we consider the different shapes of the yield curve and the alternative the-
ories that explain changes in its shape. We discuss the effects of various characteristics
and indenture provisions that affect the required returns and, therefore, the value of
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specific bond issues. This includes such factors as time to maturity, coupon, callability,
and sinking funds.

We return to bond valuation and acknowledge that, when yields change, all bond
prices do not change in the same way. An understanding of what factors affect price
changes for bonds is important because the price volatility of bonds has increased sub-
stantially. Before 1950, bond yields were relatively low and both yields and prices were
stable, so bonds were considered very safe investments and most investors held them
to maturity. During the last several decades, however, the level of interest rates has
increased substantially because of inflation. In addition, interest rates have become
more volatile because of changes in the rate of inflation and in monetary policy. As a
result, bond prices and rates of return on bonds have become more volatile and the
rates of return on bond investments have increased. Although this increase in interest
rate volatility has affected all bonds, we discuss why the impact is more significant on
bonds with embedded options, such as call features.

18.1 THE FUNDAMENTALS OF BOND VALUATION
The value of bonds can be described in terms of dollar values or the rates of return they promise
under some set of assumptions. In this section, we describe both the present value model, which
computes a specific value for the bond using a single discount value, and the yield model, which
computes the promised rate of return based on the bond’s current price and a set of assumptions.

18.1.1 The Present Value Model
In Chapter 11, we saw that the value of a bond (or any asset) equals the present value of its
expected cash flows. The cash flows from a bond are the periodic interest payments to the
bondholder and the repayment of principal at maturity. Therefore, the value of a bond is the
present value of the semiannual interest payments plus the present value of the principal pay-
ment. Notably, the traditional valuation technique is to use a single interest rate discount fac-
tor, which is the required rate of return on the bond. We can express this in the following
present value formula that assumes semiannual compounding:1

18.1 Pm =
X2n
t = 1

Ci=2

ð1+ i=2Þt +
Pp

ð1+ i=2Þ2n

where:

Pm = the current market price of the bond
n= the number of years to maturity
Ci = the annual coupon payment for Bond i
i = the prevailing yield to maturity for this bond issue

Pp = the par value of the bond

The value computed indicates what an investor would be willing to pay for this bond to realize
a rate of return that takes into account expectations regarding the RFR, the expected rate of
inflation, and the risk of the bond. The standard valuation technique assumes holding the

1Almost all U.S. bonds pay interest semiannually, so it is appropriate to use semiannual compounding wherein you
cut the annual coupon rate in half and double the number of periods. To be consistent, you should also use semian-
nual compounding when discounting the principal payment of a coupon bond or even a zero coupon bond. All our
present value calculations assume semiannual compounding.
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bond to its maturity. In this case, the number of periods would be the number of years to the
maturity of the bond (referred to as its term to maturity) and the cash flows include all the
periodic interest payments and the payment of the bond’s par value at maturity.

We can demonstrate this formula using an 8 percent coupon bond that matures in 20 years
with a par value of $1,000. Therefore, an investor who holds this bond to maturity will receive
$40 every 6 months (one half of the $80 coupon) for 20 years (40 periods) and $1,000 at the ma-
turity of the bond in 20 years. If we assume a yield to maturity for this bond of 10 percent (the
market’s required rate of return on the bond), the bond’s value using Equation 18.1 would be:

Pm =
X40
t = 1

80=2

ð1+ :10=2Þt +
$1,000

ð1+ :10=2Þ40

The first term is the present value of an annuity of $40 every 6 months for 40 periods at 5
percent, while the second term is the present value of $1,000 to be received in 40 periods at 5
percent. This can be summarized as follows:

Present value of interest payments $40 × 17.1591 = $686.36

Present value of principal payment $1,000 × 0.1420 = 142.00

Total value of bond at 10% $828.36

As expected, the bond will be priced at a discount to its par value because the market’s re-
quired rate of return of 10 percent is greater than the bond’s coupon rate—that is, $828.36,
or 82.836 percent of par.

Alternatively, if the market’s required rate was 6 percent, the value would be computed as
the present value of the annuity at 3 percent for 40 periods and the present value of the prin-
cipal at 3 percent for 40 periods, as follows:

Present value of interest payments $40 × 23.1148 = $ 924.59

Present value of principal payment $1,000 × 0.3066 = 306.60

Total value of bond at 6% $1,231.19

Because the bond’s discount rate is lower than its coupon, the bond would sell at a premium
above par value—that is, $1,231.19 or 123.119 of par.

The Price-Yield Curve When you know the basic characteristics of a bond in terms of its
coupon, maturity, and par value, the only factor that determines its value (price) is the market
discount rate—its required rate of return. As shown, as we increase the required rate, the price
declines. We can demonstrate the specific relationship between the price of a bond and its
yield by computing the bond’s price at a range of yields, as shown in Exhibit 18.1.

Exhibit 18.1 Price-Yield Relat ionship for a 20-Year, 8 Percent Coupon Bond

($1,000 Par Value)

Required Yield Price of Bond

2 $1,985.09

4 1,547.12

6 1,231.19

8 1,000.00

10 828.36

12 699.05

14 600.07

16 522.98

Chapter 18: The Analysis and Valuation of Bonds 625



A graph of this relationship is shown in Exhibit 18.2. Besides demonstrating that price
moves inverse to yield, the graph shows three other important points:

1. When the yield is below the coupon rate, the bond will be priced at a premium to its par
value.

2. When the yield is above the coupon rate, the bond will be priced at a discount to its par
value.

3. The price-yield relationship is not a straight line; rather, it is convex. As yields decline, the
price increases at an increasing rate; and, as yields increase, the price declines at a declin-
ing rate. This concept of a convex price-yield curve is referred to as convexity and will be
discussed further in a later section.

18.1.2 The Yield Model
Instead of determining the value of a bond in dollar terms, investors often price bonds in
terms of yields—the promised rates of return on bonds under certain assumptions. Thus far,
we have used cash flows and our required rate of return to compute an estimated value for the
bond. To compute an expected yield, we use the current market price (Pm) and the expected
cash flows to compute the expected yield on the bond. We can express this approach using the
same present value model. The difference is that in Equation 18.1, it was assumed that we
knew the appropriate discount rate (the required rate of return), and we computed the esti-
mated value (price) of the bond. In this case, we still use Equation 18.1, but it is assumed
that we know the price of the bond and we compute the discount rate (yield) that will give
us the current market price (Pm):

Pm =
X2n
t = 1

Ci=2

ð1+ i=2Þt +
Pp

ð1+ i=2Þ2n

where the variables are the same as previously, except:

i = the discount rate that will discount the expected cash flows to equal the current market
price of the bond

This i value gives the expected (“promised”) yield of the bond under various assumptions to be
noted, assuming you pay the price Pm. In the next section, we will discuss several types of
bond yields that arise from the assumptions of the valuation model.

Exhibit 18.2 The Price-Yield Curve for a 20-Year, 8 Percent Coupon Bond

Price

Yields

$2,000
$1,985.09

$1,000

2 4 6 8 10 12 14 16

$1,000.00

$522.98
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Approaching the investment decision stating the bond’s value as a yield figure rather than
a dollar amount, you consider the relationship of the computed bond yield to your required
rate of return on this bond. If the computed promised bond yield is equal to or greater than
your required rate of return, you should buy the bond; if the computed promised yield is less
than your required rate of return, you should not buy the bond and you should sell it if you
own it.

These approaches to pricing bonds and making investment decisions are similar to the
two alternative approaches by which firms make investment decisions. We referred to one
approach, the net present value (NPV) method, in Chapter 14. When you use the NPV ap-
proach, you compute the present value of the net cash flows from the proposed investment at
your cost of capital and subtract the present value cost of the investment to get the net present
value (NPV) of the project. If this NPV is positive, you consider accepting the investment; if it
is negative, you reject it. This is basically the way we compared the intrinsic value of an equity
investment to its market price.

The second approach is to compute the internal rate of return (IRR) on a proposed invest-
ment project. The IRR is the discount rate that equates the present value of cash outflows for
an investment with the present value of its cash inflows. You compare this discount rate, or
IRR (which is also the estimated rate of return on the project), to your cost of capital, and ac-
cept any investment proposal with an IRR equal to or greater than your cost of capital. We do
the same thing when we price bonds on the basis of yield. If the estimated (promised) yield on
the bond (yield to maturity, yield to call, or horizon yield) is equal to or exceeds your required
rate of return on the bond, you should invest in it; if the estimated yield is less than your re-
quired rate of return on the bond, you should not invest in it.

18.2 COMPUTING BOND YIELDS
Bond investors traditionally have used five yield measures for the following purposes:

Yield Measure Purpose

Nominal yield Measures the coupon rate.

Current yield Measures the current income rate.

Promised yield to maturity Measures the estimated rate of return for bond held to maturity.

Promised yield to call Measures the estimated rate of return for bond held to first call

date.

Realized (horizon) yield Measures the estimated rate of return for a bond likely to be sold

prior to maturity. It considers specific reinvestment assumptions

and an estimated sales price. It also can measure the actual

rate of return on a bond during some past period of time.

Nominal and current yields are mainly descriptive and contribute little to investment decision
making. The last three yields are derived from the present value model described previously.

To measure an estimated realized yield (also referred to as the horizon yield or total re-
turn), a bond investor must estimate a bond’s future selling price. Following our presentation
of bond yields, we present the procedure for finding these prices. We conclude with a demon-
stration of valuing bonds using spot rates, which is becoming more prevalent.

18.2.1 Nominal Yield
Nominal yield is the coupon rate of a particular issue. A bond with an 8 percent coupon has
an 8 percent nominal yield. This provides a convenient way of describing the coupon charac-
teristics of an issue.
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18.2.2 Current Yield
Current yield is to bonds what dividend yield is to stocks. It is computed as:

18.2 CY =Ci=Pm

where:

CY = the current yield on a bond
Ci = the annual coupon payment of Bond i
Pm = the current market price of the bond

Because this yield measures the current income from the bond as a percentage of its price, it is
important to income-oriented investors (e.g., retirees) who want current cash flow from their
investment portfolios. Current yield has little use for investors who are interested in total re-
turn because it excludes the important capital gain or loss component.

18.2.3 Promised Yield to Maturity
Promised yield to maturity is the most widely used bond yield figure because it indicates the
fully compounded rate of return promised to an investor who buys the bond at prevailing
prices, if two assumptions hold true. Specifically, the promised yield to maturity will be equal
to the investor’s realized yield if these assumptions are met. The first assumption is that the
investor holds the bond to maturity. This assumption gives this value its shortened name, yield
to maturity (YTM). The second assumption is implicit in the present value method of compu-
tation. Referring to Equation 18.1, recall that it related the current market price of the bond to
the present value of all cash flows as follows:

Pm =
X2n
t = 1

Ci=2

ð1+ i=2Þt +
Pp

ð1+ i=2Þ2n

To compute the YTM for a bond, we solve for the rate i that will equate the current price (Pm)
to all cash flows from the bond to maturity. As noted, this resembles the computation of the
internal rate of return (IRR) on an investment project. Because it is a present value-based
computation, it implies a reinvestment rate assumption because it discounts the cash flows.
That is, the equation assumes that all interim cash flows (interest payments) are reinvested at
the computed YTM. This is referred to as a promised YTM because the bond will provide this
computed YTM (i.e., you will realize this yield) only if you meet its conditions:

1. You hold the bond to maturity.
2. You reinvest all the interim cash flows at the computed YTM rate.

If a bond promises an 8 percent YTM, you must reinvest coupon income at 8 percent to
realize that promised return. If you spend (do not reinvest) the coupon payments or if you
cannot find opportunities to reinvest these coupon payments at rates as high as its promised
YTM, then the actual realized yield you earn will be less than the promised yield to maturity.
As will be demonstrated in the section on realized return, if you can reinvest cash flows at
rates above the YTM, your realized (horizon) return will be greater than the promised YTM.
The income earned on this reinvestment of the interim interest payments is referred to as
interest-on-interest and is discussed in detail in Homer and Leibowitz (1972, Chapter 1).

The impact of the reinvestment assumption (i.e., the interest-on-interest earnings) on the ac-
tual return from a bond varies directly with the bond’s coupon and maturity. A higher coupon
and/or a longer term to maturity will increase the loss in value from failure to reinvest the cou-
pon cash flow at the YTM. Put another way, a higher coupon or a longer maturity makes the
reinvestment assumption more important—that is, such bonds have greater reinvestment risk.
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Exhibit 18.3 illustrates the impact of interest-on-interest for an 8 percent, 25-year bond
bought at par to yield 8 percent. If you invested $1,000 today at 8 percent for 25 years and
reinvested all the coupon payments at 8 percent, you would have approximately $7,100 at the
end of 25 years. We will refer to this money that you have at the end of your investment hori-
zon as your ending-wealth value. To prove that you would have an ending-wealth value of
$7,100, look up the compound interest factor for 8 percent for 25 years (6.8493) or 4 percent
for 50 periods (which assumes semiannual compounding and it is 7.1073). In the case of U.S.
bonds, the semiannual compounding is the appropriate procedure because almost all U.S.
bonds pay interest every six months.

Exhibit 18.3 shows that this ending wealth of $7,100 is made up of $1,000 principal return,
$2,000 of coupon payments over the 25 years ($80 a year for 25 years), and $4,100 in interest
earned on the semiannual coupon payments reinvested at 4 percent semiannually. If you never
reinvested any of the coupon payments, you would have an ending-wealth value of only
$3,000. This ending-wealth value of $3,000 derived from the beginning investment of $1,000
gives you an actual (realized) yield to maturity of only 4.5 percent. That is, the rate that will
discount $3,000 back to $1,000 in 25 years is 4.5 percent. Reinvesting the coupon payments at
some rate between 0 and 8 percent would cause your ending-wealth position to be above
$3,000 and below $7,100; therefore, your actual realized rate of return would be somewhere
between 4.5 percent and 8 percent. Alternatively, if you managed to reinvest the coupon pay-
ments at rates consistently above 8 percent, your ending-wealth position would be above
$7,100, and your realized (horizon) rate of return would be above 8 percent.

Interestingly, during periods of very high interest rates, you often hear investors talk about
“locking in” high yields. These people are subject to yield illusion because they do not realize
that attaining the high promised yield requires that they reinvest all the coupon payments at
the very high promised yields. For example, if you buy a 20-year bond with a promised yield

Exhibit 18.3 The Effect of Interest-on- Interest on Total Real ized Return

Interest-on-Interest
($4,100)

$3,000

Coupon Receipts
($2,000)

Principal
($1,000)

$7,100 B

A

$7,000

$6,000

$5,000

$4,000

$3,000

$2,000

$1,000

0

5 10 15 20 25

Years

Promised yield at time of purchase: 8.00%

Realized yield over the 25-year investment horizon with no coupon reinvestment (A): 4.50%

Realized yield over the 25-year horizon with coupons reinvested at 8% (B): 8.00%
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to maturity of 15 percent, you will actually realize the promised 15 percent yield only if you
are able to reinvest all the coupon payments at 15 percent over the next 20 years.

Computing the Promised Yield to Maturity The promised yield to maturity can be com-
puted by using the present value model with semiannual compounding. The present value
model gives the investor an accurate result and is the technique used by investment
professionals.

The present valuemodel equation—Equation 18.1—shows the promised yield valuationmodel:

Pm =
X2n
t = 1

Ci=2

ð1+ i=2Þt +
Pp

ð1+ i=2Þ2n

All variables are as described previously. This model is somewhat complex because the solu-
tion requires iteration. As noted, the present value equation is a variation of the internal rate
of return (IRR) calculation where we want to find the discount rate, i, that will equate the
present value of the cash flows to the market price of the bond (Pm). Using the prior example
of an 8 percent, 20-year bond, priced at $900, the equation gives us a semiannual promised
yield to maturity of 4.545 percent, which implies an annual promised YTM of 9.09 percent.2

900= 40
X40
t = 1

1

ð1:04545Þt
� �

+ 1000
1

ð1:04545Þ40
 !

= 40ð18:2574Þ+ 1,000ð0:1702Þ
= 900

The values for 1/(1 + i) were taken from the present value interest factor tables in the appen-
dix at the back of the book using interpolation. Fortunately, there are several handheld calcu-
lators that will do these calculations for you.

YTM for a Zero Coupon Bond In several instances, we have discussed the existence of zero
coupon bonds that only have the one cash inflow at maturity. This single cash flow means that
the calculation of YTM is substantially easier, as shown by the following example.

Assume a zero coupon bond maturing in 10 years with a maturity value of $1,000 selling
for $311.80. Because you are dealing with a zero coupon bond, there is only the one cash
flow from the principal payment at maturity. Therefore, you simply need to determine what
the discount rate is that will discount $1,000 to equal the current market price of $311.80 in
20 periods (10 years of semiannual payments). The equation is as follows:

$311:80=
$1,000

ð1+ i=2Þ20

You will see that i = 6 percent, which implies an annual rate of 12 percent. For future refer-
ence, this yield also is referred to as the 10-year spot rate, which is the discount rate for a
single cash flow to be received in 10 years.

18.2.4 Promised Yield to Call
Although investors use promised YTM to value most bonds, they must estimate the return on
certain callable bonds with a different measure—the promised yield to call (YTC). Whenever

2You will recall from your corporate finance course that you start with one rate (e.g., 9 percent or 4.5 percent semi-
annually) and compute the value of the stream. In this example, the value would exceed $900, so you would select a
higher rate until you had a present value for the stream of cash flows of less than $900. Given the discount rates
above and below the true rate, you would do further calculations or interpolate between the two rates to arrive at the
correct discount rate that would give you a value of $900.
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a bond with a call feature is selling for a price above par (that is, at a premium) equal to or
greater than its call price, a bond investor should consider valuing the bond in terms of YTC
rather than YTM. This is because the marketplace uses the lowest, most conservative yield
measure in pricing a bond. As discussed in Homer and Leibowitz (1972, chap. 4), when bonds
are trading at or above a specified crossover price, which is approximately the bond’s call
price plus a small premium that increases with time to call, the yield to call will provide the
lowest yield measure. The crossover price is important because at this price the YTM and
the YTC are equal—this is the crossover yield. When the bond rises to this price above
par, the computed YTM becomes low enough that it would be profitable for the issuer to call
the bond and finance the call by selling a new bond at this prevailing market interest rate.3

Therefore, the YTC measures the promised rate of return the investor will receive from hold-
ing this bond until it is retired at the first available call date, that is, at the end of the deferred
call period. Note that if an issue has multiple call dates at different prices (the call price will
decline for later call dates), it will be necessary to compute which of these scenarios provides
the lowest yield—this is referred to as computing yield to worst. Investors must consider com-
puting the YTC for their bonds after a period when numerous high-yielding, high-coupon
bonds have been issued. Following such a period, interest rates will decline, bond prices will
rise, and the high-coupon bonds will subsequently have a high probability of being called—
that is, their market yields will fall below the crossover yield.

Computing Promised Yield to Call Again, the present value method assumes that you hold
the bond until the first call date and that you reinvest all coupon payments at the YTC rate.

Yield to call is calculated using a variation of Equation 18.1. To compute the YTC by the
present value method, we would adjust the semiannual present value equation to give:

18.3 Pm =
X2nc
t = 1

Ci=2

ð1+ i=2Þt +
Pc

ð1+ i=2Þ2nc

where:

Pm = the current market price of the bond
Ci = the annual coupon payment for Bond i
nc = the number of years to first call date
Pc = the call price of the bond

Following the present value method, we solve for i, which typically requires several computa-
tions or interpolations to get the exact yield. As before, this is a promised yield that requires
the two assumptions noted earlier except that rather than holding to maturity, it is assumed
that you hold until the first call date.

18.2.5 Realized (Horizon) Yield
The final measure of bond yield, realized yield or horizon yield (i.e., the actual return over a
horizon period) measures the expected rate of return of a bond that you anticipate selling
prior to its maturity. In terms of the equation, the investor has a holding period (hp) or invest-
ment horizon that is less than n. Realized (horizon) yield can be used to estimate rates of re-
turn attainable from various trading strategies. Although it is a very useful measure, it requires
several additional estimates not required by the other yield measures. First, the investor must
estimate the expected future selling price of the bond at the end of the holding period. Second,
this measure also requires a specific estimate of the reinvestment rate for the coupon flows

3An extensive literature on the refunding of bond issues includes studies by Boyce and Kalotay (1979), Harris (1980),
Kalotay (1982a), and Finnerty (1983).
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prior to selling the bond. This technique also can be used by investors to measure their actual
yields after selling bonds.

Computing Realized (Horizon) Yield The realized yields over a horizon holding period are
variations on the promised yield equations. The substitution of Pf (future selling price) and hp
into the present value model (Equation 18.1) provides the following realized yield model:

18.4 Pm =
X2hp
t = 1

Ci=2

ð1+ i=2Þt +
Pf

ð1+ i=2Þ2hp

Again, this present value model requires you to solve for the i that equates the expected cash
flows from coupon payments and the estimated selling price to the current market price.

You will note from the present value realized yield formula in Equation 18.4 that the cou-
pon flows are implicitly discounted at the computed realized (horizon) yield. In many cases,
this is an inappropriate assumption because available market rates might be very different
from the computed realized (horizon) yield. Therefore, to derive a realistic estimate of the re-
alized yield, you also need to estimate your expected reinvestment rate during the investment
horizon. We will demonstrate this in a subsequent subsection.

Therefore, to complete your understanding of computing estimated realized yield for alternative
investment strategies, the next section considers the calculation of future bond prices. This is fol-
lowed by a discussion on calculating a realized (horizon) return with different reinvestment rates.

18.3 CALCULATING FUTURE BOND PRICES
Dollar bond prices need to be calculated in two instances: (1) when computing realized (hori-
zon) yield, you must determine the future selling price (Pf) of a bond if it is to be sold before
maturity or first call, and (2) when issues are quoted on a promised yield basis, as with muni-
cipals. You can easily convert a yield-based quote to a dollar price by using Equation 18.1,
which does not require iteration. (You need only solve for Pm.) The coupon (Ci) is given, as
is par value (Pp) and the promised YTM, which is used as the discount rate.

Consider a 10 percent, 25-year bond with a promised YTM of 12 percent. You would com-
pute the price of this issue as:

Pm = 100=2
X50
t = 1

1

1+
0:120
2

� �t + 1,000
1

1+
0:120
2

� �50

= 50ð15:7619Þ+ 1,000ð0:0543Þ
= $842:40

In this instance, we are determining the prevailing market price of the bond based on the cur-
rent market YTM. These market yields indicate the prevailing consensus of all investors re-
garding the value of this bond. An investor with a required rate of return on this bond that
differs from the market YTM would estimate a different value for the bond.

In contrast to the current market price, you will need to compute a future price (Pf) when
estimating the expected realized (horizon) yield performance of alternative bonds. Investors or
portfolio managers who consistently trade bonds for capital gains need to compute expected
realized (horizon) yield rather than promised yield. They would compute the future price, Pf,
through the following variation of the realized yield equation:

18.5 Pf =
X2n− 2hp

t = 1

Ci=2

ð1+ i=2Þt +
Pp

ð1+ i=2Þ2n− 2hp
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where:

Pf = the future selling price of the bond
Pp = the par value of the bond
n= the number of years to maturity
hp = the holding period of the bond ðin yearsÞ
Ci = the annual coupon payment of Bond i
i = the expected ðestimatedÞ market YTM at the end of the holding period

This equation is a version of the present value model that is used to calculate the expected
price of the bond at the end of the holding period (hp). The term 2n − 2hp equals the bond’s
remaining term to maturity at the end of the investor’s holding period, that is, the number of
six-month periods remaining after the bond is sold. Therefore, the determination of Pf is based
on four variables: two that are known and two that must be estimated by the investor.

Specifically, the coupon (Ci) and the par value (Pp) are given. The investor must forecast the
length of the holding period and, therefore, the number of years remaining to maturity at
the time the bond is sold (n − hp). The investor also must forecast the expected market YTM
at the time of sale (i). With this information, you can calculate the future price of the bond. The
real difficulty (and the potential source of error) in estimating Pf lies in predicting hp and i.

Assume you bought the 10 percent, 25-year bond just discussed at $842, giving it a prom-
ised YTM of 12 percent. Based on an analysis of the economy and the capital market, you now
expect this bond’s market YTM to decline to 8 percent in 5 years. Therefore, you want to com-
pute its future price (Pf) at the end of Year 5 to estimate your expected rate of return, assum-
ing you are correct in your assessment of the decline in overall market interest rates. As noted,
you estimate the holding period (5 years), which implies a remaining life of 20 years, and the
estimated future market YTM of 8 percent. Using Equation 18.5 gives a future price:

Pf = 50
X40
t = 1

1

ð1:04Þt + 1,000
1

ð1:04Þ40
= 50ð19:7928Þ+ 1,000ð0:2083Þ
= 989:64+ 208:30
= $1,197:94

18.3.1 Realized (Horizon) YieldwithDifferential Reinvestment Rates
The realized yield equation—Equation 18.4—is the standard present value formula with the
changes in holding period and ending price. As such, it includes the implicit reinvestment rate
assumption that all cash flows are reinvested at the computed i rate. There may be instances
where such an implicit assumption is not appropriate, given your expectations for future interest
rates. Assume that current market interest rates are very high and you invest in a long-term
bond (e.g., a 20-year, 14 percent coupon) to take advantage of an expected decline in rates from
14 percent to 10 percent over a 2-year period. Computing the future price of a 14 percent 18-
year bond yielding 10 percent (equal to $1,330.95) and using the realized yield equation to esti-
mate the realized (horizon) yield, we will get the following fairly high realized rate of return:

Pm = $1,000
hp = 2 years

Pf =
X36
t = 1

70=ð1+ 0:05Þt + $1,000=ð1:05Þ36

= $1,158:30+ $172:65
= $1,330:95

$1,000=
X4
t = 1

70

ð1+ i=2Þt +
1,330:95

ð1+ i=2Þ4
i = 27:5%
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As noted, this calculation assumes that all cash flows are reinvested at the computed i (27.5
percent). However, it is unlikely that during a period when market rates are going from 14
percent to 10 percent you could reinvest the coupon at 27.5 percent. It is more appropriate
and realistic to explicitly estimate the reinvestment rates and calculate the realized yields based
on your ending-wealth position. This procedure is more precise and realistic, and it is easier
because it does not require iteration.

The basic technique calculates the value of all cash flows at the end of the holding period,
which is the investor’s ending-wealth value. We compare this ending-wealth value to our be-
ginning-wealth value to determine the compound rate of return that equalizes these two values.
Adding to our prior example, assume we have the following cash flows:

Pm = $1,000

i = interest payments of $70 in 6, 12, 18, and 24 months

Pf = $1,330:95 ðthe ending market value of the bondÞ
The ending value of the four interest payments is determined by our assumptions regarding
specific reinvestment rates. Assume each payment is reinvested at a different declining rate
that holds for its time period (that is, the first three interest payments are reinvested at pro-
gressively lower rates and the fourth interest payment is received at the end of the holding
period).

i1 at 13% for 18 months = $70 × (1 + 0.065)3 = $ 84.55

i2 at 12% for 12 months = $70 × (1 + 0.06)2 = 78.65

i3 at 11% for 6 months = $70 × (1 + 0.055) = 73.85

i4 not reinvested = $70 × (1.0) = 70.00

Future value of interest payments = $307.05

Therefore, our total ending-wealth value is:

$1,330.95 + $307.05 = $1,638.00

The compound realized (horizon) rate of return is calculated by comparing our ending-wealth
value ($1,638) to our beginning-wealth value ($1,000) and determining what interest rate
would equalize these two values over a two-year holding period. To find this, compute the ra-
tio of ending wealth to beginning wealth (1.638). Find this ratio in a compound value table for
four periods (assuming semiannual compounding). Table C.3 at the end of the book indicates
that the realized rate is somewhere between 12 percent (1.5735) and 14 percent (1.6890). Inter-
polation gives an estimated semiannual rate of 13.16 percent, which indicates an annual rate of
26.32 percent. Using a calculator or computer, it is equal to (1.638)¼ − 1. This compares to an
estimate of 27.5 percent when we assume an implicit reinvestment rate of 27.5 percent. The
differential is small (26.32 vs. 27.50) because the holding period is so short (2 years).

This realized (horizon) yield computation specifically states the expected reinvestment rates
as contrasted to assuming the reinvestment rate is equal to the computed realized yield. The
actual assumption regarding the reinvestment rate can be very important.

The steps to calculate an expected realized (horizon) yield can be summarized as follows:

1. Calculate the future value at the horizon date of all coupon payments reinvested at esti-
mated rates.

2. Calculate the expected sales price of the bond at your expected horizon date based on your
estimate of the required yield to maturity at the horizon date.

3. Sum the values in Steps 1 and 2 to arrive at the total ending-wealth value.
4. Calculate the ratio of the ending-wealth value to the beginning value (the purchase price

of the bond). Given this ratio and the time horizon, compute the compound rate of inter-
est that will grow to this ratio over this time horizon.
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Ending-wealth value
Beginning value

� � 1
2n

− 1

5. If all calculations assume semiannual compounding, double the interest rate derived from
Step 4.

18.3.2 Price and Yield Determination on Noninterest Dates
So far, we have assumed that the investor buys (or sells) a bond precisely on the date that
interest is due, so the measures are accurate only when the issues are traded on coupon pay-
ment dates.

However, when the semiannual model is used, and when more accuracy is necessary, an-
other version of the price and yield model must be used for transactions on noninterest pay-
ment dates. Fortunately, the basic models need be extended only one more step because the
value of an issue that trades X years, Y months, and so many days from maturity is found by
extrapolating the bond value (price or yield) for the month before and the month after the day
of transaction. Thus, the valuation process involves full months to maturity rather than years
or semiannual periods.4

Accrued Interest Having computed a value for the bond at a noninterest payment date, it is
also necessary to consider the notion of accrued interest. Because the interest payment on a
bond, which is paid every six months, is a contractual promise by the issuer, the bond investor
has the right to receive a portion of the semiannual interest payment if he or she held the
bond for some part of the six-month period. For example, assume an 8 percent, $1,000 par
value bond that pays $40 every six months. If you sold the bond two months after the prior
interest payment, you would have held it for one-third of the six-month period and would
have the right to one-third of the $40 ($13.33). This is referred to as the accrued interest on
the bond. Therefore, when you sell the bond, there is a calculation of the bond’s remaining
value until maturity, that is, its price. What you receive is this price plus the accrued interest
($13.33).

18.3.3 Yield Adjustments for Tax-Exempt Bonds
Municipal bonds, Treasury issues, and many agency obligations possess one common charac-
teristic: Their interest income is partially or fully tax-exempt. This tax-exempt status affects the
valuation of taxable versus nontaxable bonds. Although you could adjust each present value
equation for the tax effects, it is not necessary for our purposes. We can envision the approxi-
mate impact of such an adjustment, however, by computing the equivalent taxable yield, which
is one of the most often cited measures of performance for municipal bonds.

The equivalent taxable yield (ETY) adjusts the promised yield computation for the bond’s
tax-exempt status. To compute the ETY, we determine the promised yield on a tax-exempt
bond using one of the yield formulas and then adjust the computed yield to reflect the rate
of return that must be earned on a fully taxable issue. It is measured as:

18.6 ETY =
i

1−T

where:

i = the promised yield on the tax-exempt bond
T = the amount and type of tax exemption ði:e:, the investor's marginal tax rateÞ

4For a detailed discussion of these calculations, see “Bond Pricing and Return Measures” (Fabozzi, 2012, chap. 6).
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For example, if the promised yield on the tax-exempt bond is 6 percent and the investor’s
marginal tax rate is 30 percent, the equivalent taxable yield would be:

ETY =
0:06

1− 0:30
=
0:06
0:70

= 0:0857

= 8:57%

The ETY equation has some limitations. It is applicable only to par bonds or current coupon
obligations, such as new issues, because the measure considers only interest income and
ignores capital gains, which are not tax-exempt. Therefore, we cannot use it for issues trading
at a significant variation from par value (premium or discount).

18.3.4 Bond Yield Books
Bond value tables, commonly known as bond books or yield books, can eliminate most of the
calculations for bond valuation. A bond yield table is like a present value interest factor table
in that it provides a matrix of bond prices for a stated coupon rate, various terms to maturity
(on the horizontal axis), and promised yields (on the vertical axis). Such a table allows you to
determine either the promised yield or the price of a bond.

As might be expected, access to sophisticated calculators or computers has substantially re-
duced the need for and use of yield books. In addition, to truly understand alternative yield
measures, you must master the present value model and its variations that generate values for
promised YTM, promised YTC, realized (horizon) yield, and bond prices.

18.4 BOND VALUATION USING SPOT RATES
Thus far, we have used the traditional valuation model, which assumes that we discount all cash
flows by one common yield, reflecting the overall required rate of return for the bond. Similarly,
we compute the yield on the bond (YTM, YTC, horizon yield) as the single interest rate that
would discount all the flows from the bond to equal the current market price of the bond. It
was noted in the YTM calculations that this was a promised yield that depended on two assump-
tions: holding the bond to maturity and reinvesting all cash flows at the computed YTM (the
IRR assumption). Notably, this second assumption often is very unrealistic because it requires a
flat, constant yield curve. We know that it is extremely rare for the yield curve to be flat, much
less remain constant for any period of time. The yield curve typically is upward sloping for sev-
eral reasons, which we discuss in a later section. Investors at any point in time require a different
rate of return for flows at different times. For example, if investors are buying alternative zero
coupon bonds (promising a single cash flow at maturity), they will almost always require differ-
ent rates of return if they are offered a bond that matures in 2 years, 5 years, or 10 years.

As mentioned earlier, the rates used to discount a cash flow at a certain point are called
spot rates. It is possible to demonstrate the desire for different rates by examining the rates of
government discount notes with different maturities (i.e., spot rates) as of June 2011, as shown
in Exhibit 18.4. These rates indicate that investors require 0.72 percent for the cash flow in 2
years, 1.75 percent for the cash flow in 5 years, and 3.35 percent for the cash flow in 10 years.
These differences in required rates for alternative maturities are similar to historical differen-
tials. The difference in yield between the 1-year bond (0.57 percent) and the 30-year bond
(4.63 percent), referred to as the maturity spread, was 406 basis points (4.63 − 0.57) in mid-
2011, which is clearly higher than the historical maturity spread. This abnormally high matu-
rity spread was due to the quantitative easing program by the Federal Reserve that was
concentrating on the short end of the yield curve.

Because of differences in spot rates across maturities, bond analysts and bond portfolio
managers recognize that it is inappropriate to discount all the flows for a bond at one single
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rate where the rate used is often based on the yield to maturity for a government bond with a
single maturity. For example, when asked about the value of a particular 20-year bond rated
AA, a bond trader typically will respond that the bond should trade a certain number of basis
points higher than comparable maturity Treasury bonds (e.g., plus 70 basis points). This
means that if 20-year Treasury bonds are currently yielding 4.40 percent, this AA-rated 20-
year bond should trade at about a 5.10 percent yield. Notably, this rate would determine the
price for the bond with no consideration given to the specific cash flows of this security (i.e.,
high or low coupon). Therefore, there is a growing awareness that the valuation formula
should be specified such that all cash flows should be discounted at spot rates consistent with
the timing of the flows, as follows:

18.7 Pm =
X2n
t = 1

Ct

ð1+ it=2Þt

where:

Pm = the market price for the bond
Ct = the cash flow at Time t
n = the number of years
it = the spot rate for Treasury securities at maturity t

Note that this valuation model requires a different discount rate for each flow so it is not pos-
sible to use the annuity concept. Also, the principal payment at the end of the year n is no
different from the interest coupon flow at year n.

To demonstrate the effect of this procedure, consider the following hypothetical spot rate
curve for the next five years (in Exhibit 18.5) and the valuation of three example bonds with
equal maturities of five years, but with very different cash flows.

Beyond the differences in value because of the differences in cash flows and the rising
spot rate curve, a significant comparison is the value that would be derived using a single

Exhibit 18.4 Yields on U.S. Treasury Str ips with Alternative Maturit ies

Maturity Yield

1 Year 0.57

2 Years 0.72

3 Years 0.97

4 Years 1.42

5 Years 1.75

6 Years 2.10

7 Years 2.45

8 Years 2.72

9 Years 3.05

10 Years 3.35

12 Years 3.79

14 Years 3.90

16 Years 4.25

18 Years 4.34

20 Years 4.43

25 Years 4.60

30 Years 4.63

Source: Barron’s, June 6, 2011, p. M39. Dow Jones & Co.
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discount rate based on the five-year maturity of all three bonds. If we assume two alternative
yields to maturity of 6 percent and 6.5 percent for five-year bonds, the values for the three
bonds are:

6% 6.5%

Bond A $ 60 × 8.5302 = $ 511.81 $ 60 × 8.4254 = $ 505.52

$1,000 × 0.7441 = 744.10 $1,000 × 0.7270 = 727.00

Total Value = $1,255.91 = $1,232.52

Bond B $ 30 × 8.5302 = $ 255.90 $ 30 × 8.4254 = $ 252.76

$1,000 × 0.7441 = 744.10 $1,000 × 0.7270 = 727.00

Total Value = $1,000.00 = $ 979.76

Bond C $1,000 × 0.7441 = $ 744.10 $1,000 × 0.7270 = $ 727.00

Total Value = $ 744.10 = $ 727.00

Because there is a rising spot-yield curve, we know the YTM would be somewhere between
these two values. The point is that under these conditions, valuing the bonds with a single
high rate tends to generate a value that is lower than that derived from the spot rate curve.
This is shown for both Bond A and Bond B using the 6.5 percent discount rate. As shown,
Bond A has a spot rate value of $1,238 and a single discount rate value of about $1,233. The
Bond B values are likewise different. The value for Bond C is the same because it only has the
one flow at maturity. This implies that a single-rate valuation technique would typically mis-
value these bonds compared to the more appropriate technique that considers each flow as a
single bond discounted by its own spot rate.

18.5 WHAT DETERMINES INTEREST RATES?
Now that we have learned to calculate various yields on bonds and to determine the value of
bonds using yields and spot rates, the question arises as to what causes differences and changes
in yields over time. Market interest rates cause these effects because the interest rates reported
in the media are simply the prevailing YTMs for the bonds being discussed. For example,
when you hear that the interest rate on long-term government bonds declined from 5.80 per-
cent to 5.70 percent, this means that the price of this particular bond increased such that the

Exhibit 18.5 Demonstration of Dif ferent Valuation of Alternative Five-Year Maturity Bonds

with Unique Cash Flows, Discounted Using the Spot Rate Curve

CASH FLOWS

BOND A BOND B BOND C

Maturity
(Years) Spot Rate

Discount
Factor $ PV $ PV $ PV

0.5 5.00 0.9756 60 $ 58.536 30 $ 29.268 — —

1.0 5.20 0.9499 60 56.994 30 28.497 — —

1.5 5.50 0.9218 60 55.308 30 27.654 — —

2.0 5.70 0.8937 60 53.622 30 26.811 — —

2.5 5.80 0.8668 60 52.008 30 26.004 — —

3.0 5.90 0.8399 60 50.394 30 25.197 — —

3.5 6.10 0.8103 60 48.618 30 24.309 — —

4.0 6.30 0.7803 60 46.818 30 23.409 — —

4.5 6.40 0.7532 60 45.192 30 22.596 — —

5.0 6.50 0.7270 1,060 770.620 1,030 748.810 1,000 727.00

Total Present Value $1,238.110 $982.555 $727.00
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computed YTM at the former price was 5.80 percent, but the computed YTM at the new,
higher price is 5.70 percent. Yields and interest rates are the same. They are different terms
for the same concept.

We have discussed the inverse relationship between bond prices and interest rates. When
interest rates decline, the prices of bonds increase; when interest rates rise, there is a decline
in bond prices. Alternatively, you could describe an increase in the price of a bond and note
that it caused a decline in the bond’s yield. It is natural to ask which of these is the driving
force—bond prices or bond interest rates? It is a simultaneous change, and you can envision
either factor causing it. Most practitioners probably envision the changes in interest rates as
the causes because they constantly use interest rates to describe changes. They use interest
rates because they are comparable across bonds, whereas the price of a bond depends not
only on the interest rate but also on the bond’s specific characteristics, including its coupon
and maturity. The point is, as demonstrated in Exhibit 18.1 and Exhibit 18.2, when you
change the interest rate (yield) on a bond, you simultaneously change its price in the opposite
direction. Later in the chapter, we will discuss the specific price-yield relationship for individ-
ual bonds and demonstrate that this price-yield relationship differs among bonds based on
their particular coupon and maturity.

Understanding interest rates and what makes them change is necessary for an investor who
hopes to maximize returns from investing in bonds. Therefore, in this section we review our
prior discussion of the following topics: what causes overall market interest rates to rise and
fall, why alternative bonds have different interest rates, and why the difference in rates (i.e.,
the yield spread) between alternative bonds changes over time. We begin with a general dis-
cussion of what influences interest rates and then consider the term structure of interest rates
(shown by yield curves), which relates the interest rates on a set of comparable bonds to their
terms to maturity. The term structure is important because it implies a set of spot rates that
can be used in the valuation of bonds. In addition, the term structure reflects what investors
expect to happen to interest rates in the future, and it dictates their current risk attitude. In
this section, we specifically consider the calculation of spot rates and forward rates from the
reported yield curve. Finally, we consider yield spreads, which measure the differences in yields
between alternative bonds. We describe various yield spreads and explore what causes changes
in them over time.

18.5.1 Forecasting Interest Rates
As discussed, the ability to forecast interest rates and changes in these rates is critical to suc-
cessful bond investing. Later, we consider the major determinants of interest rates, but for now
you should keep in mind that interest rates are the price for loanable funds. Like any price,
interest rates are determined by the supply and demand for these funds. On the one side, in-
vestors are willing to provide funds (the supply) at prices based on their required rates of re-
turn for a particular borrower. On the other side, borrowers need funds (the demand) to
support budget deficits (government), to invest in capital projects (corporations), or to acquire
durable goods (cars, appliances) or homes (individuals).

Although lenders and borrowers have some fundamental factors that determine supply and
demand curves, the prices for these funds (interest rates) also are affected for short periods by
events that shift the curves. Examples include major government bond issues that affect de-
mand for funds, or significant changes in Federal Reserve monetary policy that affect the sup-
ply of money.

Our treatment of interest rate forecasting recognizes that you must be aware of the basic de-
terminants of interest rates and monitor these factors. We also recognize that detailed forecast-
ing of interest rates is a very complex task that is best left to professional economists. Therefore,
our goal as bond investors and bond portfolio managers is to continuously assess the major fac-
tors that affect interest rates but rely on others—such as economic consulting firms, banks, or
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investment banking firms—for detailed insights on the real RFR and the expected rate of infla-
tion.5 This is precisely the way most bond portfolio managers operate.

18.5.2 Fundamental Determinants of Interest Rates
As shown in Exhibit 18.6, average interest rates (yields) for long-term (10-year) U.S. govern-
ment bonds during the period from 2007 to 2010 went from about 5.00 percent to 3.67 per-
cent. These results were similar to those of the United Kingdom and the Euro area, while the
rate on Japanese government bonds also declined from about 1.70 percent to 1.05 percent. As
a bond investor, you should understand why there are differences in country yields and why
interest rates within each country changed.

As you would expect, bond prices increased dramatically during periods when market inter-
est rates dropped, and some bond investors experienced very attractive returns. In contrast,
some investors have experienced substantial losses during periods when interest rates in-
creased. This chart, which covers about four years, indicates the need for monitoring interest
rates. Essentially, the factors causing interest rates (i) to rise or fall are described by the follow-
ing model:

18.8 i = RFR + I + RP

where:

RFR= the real risk-free rate of interest
I = the expected rate of inflation

RP = the risk premium

Exhibit 18.6 Yields of International Long-Term Government Bonds: Quarterly, 2007–2010
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Source: International Economic Trends (May 2011), Research Department, Federal Reserve Bank of St. Louis.

5Sources of information on the bond market and interest rate forecasts would include B of A Merrill Lynch’s Fixed
Income Weekly and World Bond Market Monitor; Goldman Sachs’s Financial Market Perspectives and The Pocket
Chartroom; and the Federal Reserve Bank of St. Louis, Monetary Trends.

640 Part 5: Analysis and Management of Bonds



This relationship should be familiar based on our presentations in Chapter 1 and Chapter 11.
It is a simple but complete statement of interest rate behavior. The more difficult task is esti-
mating the future behavior of some of the variables that impact the RFR, I, and the RP, such as
real growth, expected inflation, and economic uncertainty. In this regard, interest rates, like
stock prices, are extremely difficult to forecast with any degree of accuracy, as discussed by
Fabozzi in “The Structure of Interest Rates” (2012, chap. 8). Alternatively, we can visualize
the source of changes in interest rates in terms of the economic conditions and issue charac-
teristics as follows:

18.9 i = f ðEconomic Forces + Issue CharacteristicsÞ
= ðRFR+ IÞ+RP

This rearranged version of the previous equation helps isolate the factors that determine inter-
est rates; as discussed in Van Horne (2001, chaps. 3 and 4).

Effect of Economic Factors The real risk-free rate of interest (RFR) is the economic cost of
money, that is, the opportunity cost necessary to compensate individuals for forgoing con-
sumption. As discussed previously, it is determined by the real growth rate of the economy
with short-run effects due to ease or tightness in the capital market.

The expected rate of inflation is the other economic influence on interest rates. We add the
expected level of inflation (I) to the real risk-free rate (RFR) to specify the nominal RFR, which
is a market rate like the current rate on government T-bills. Given the stability of the real RFR,
it is clear that the wide swings in nominal risk-free interest rates during the years covered by
Exhibit 18.6 occurred because of the volatility of expected inflation. Besides the unique country
and exchange rate risk that we discuss in the section on risk premiums, differences in the rates
of inflation between countries have a major impact on their level of interest rates.

To sum up, one way to estimate the nominal RFR is to begin with the real growth rate of
the economy, adjust for short-run ease or tightness in the capital market, and then adjust this
real rate of interest for the expected rate of inflation to arrive at the nominal rate.

Another approach to estimating changes in the nominal rate is the macroeconomic view,
where the supply and demand for loanable funds are the fundamental economic determinants
of i. As the supply of loanable funds increases, the level of interest rates declines, other things
being equal. Several factors influence the supply of funds. Federal Reserve monetary policies
have a significant impact on the supply of money. The savings patterns of U.S. and non-U.S.
investors also affect the supply of funds. Non-U.S. investors have become a stronger influence
on the supply of loanable funds available in the United States during recent years, as shown by
the significant purchases of U.S. securities by non-U.S. investors. It is widely recognized that this
foreign supply of funds to the U.S. bond market has helped reduce our interest rates.

Interest rates increase when the demand for loanable funds increases, all else the same. The
demand for loanable funds is affected by the capital and operating needs of the U.S. govern-
ment, federal agencies, state and local governments, corporations, institutions, and individuals.
Federal and state budget deficits increase the demand for loanable funds. Likewise, the level of
consumer demand for funds to buy houses, autos, and appliances affects rates, as does corpo-
rate demand for funds to pursue investment opportunities. The total of all groups determines
the aggregate demand and supply of loanable funds and the level of the nominal RFR.6

The Impact of Bond Characteristics The interest rate of a specific bond issue is influenced
by factors that affect the nominal RFR and also by the unique issue characteristics of the bond
that influences the bond’s risk premium (RP). As noted previously, the economic forces that
determine the nominal RFR affect all securities, whereas issue characteristics are unique to

6For a detailed discussion on the macroeconomic view of interest rates, see Van Horne (2001, chap. 2).
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individual securities, market sectors, or countries. Thus, the differences in the yields of corpo-
rate and Treasury bonds are generally not caused by economic factors but, rather, by different
issue characteristics that affect the risk premiums.

Bond investors separate the risk premium into four components:

1. The quality of the issue as determined by its risk of default relative to other bonds
2. The term to maturity of the issue, which can affect price volatility
3. Indenture provisions, including collateral, call features, and sinking-fund provisions
4. Foreign bond risk, including exchange rate risk and country risk

Of the four factors, quality and maturity have the greatest impact on the risk premium for do-
mestic bonds, while exchange rate risk and country risk are important components of risk for
non-U.S. bonds.

The credit quality of a bond reflects the ability of the issuer to service its outstanding debt,
which is largely captured in the ratings issued by the bond-rating firms. As a result, bonds
with different ratings have different yields. For example, AAA-rated obligations possess lower
risk of default than BBB obligations, so they have a lower required yield.

Notably, the risk premium differences between bonds of different quality levels change dra-
matically over time depending on prevailing economic conditions. When the economy experi-
ences a recession or a period of economic uncertainty, the desire for quality increases (i.e.,
there is a “flight to quality”), and investors sell lower quality debt and bid up prices of
higher-rated bonds, which increases the difference in yield. This difference in yield is referred
to as the quality or credit spread. Dialynas and Edington (1992) contend that this yield spread
is also influenced by the volatility of interest rates. This variability in the credit risk premium
over time was demonstrated and discussed in Chapter 1 and Chapter 11. The U.S. market has
experienced dramatic short-run risk premium explosions on several occasions, as follows: in
August 1998, in response to defaults on Russian bonds, in 2001, following the terrorist attacks,
and especially during the significant credit crisis in 2008–2009.

Term to maturity also influences the risk premium because it affects the price volatility of
the bond. In the section on the term structure of interest rates, we will discuss the typical pos-
itive relationship between the term to maturity of a bond issue and its interest rate.

As discussed in Chapter 17, indenture provisions indicate the collateral pledged for a bond,
its callability, and its sinking-fund provisions. Collateral gives protection to the investor if the
issuer defaults on the bond because the investor has a specific claim on some assets in case of
liquidation.

Call features indicate when an issuer can buy back the bond prior to its maturity. A bond is
called by an issuer when interest rates have declined, so it is not to the advantage of the investor
who must reinvest the proceeds at a lower interest rate. Obviously, an investor will charge the is-
suer for including the call option, and the cost of the option (which is a higher required yield) will
increase with the level of interest rates. Therefore, more protection against having the bond called
reduces the risk premium. The significance (value) of call protection increases during periods of
high interest rates. As noted by Marshall and Yawitz (1980) and Stanhouse and Stock (1999),
when you buy a bond with a high coupon, you want protection from having it called away when
rates decline.

As discussed by Kalotay (1981, 1982b), a sinking fund reduces the investor’s risk and causes
a lower yield for several reasons. First, a sinking fund reduces default risk because it requires
the issuer to reduce the outstanding issue systematically. Second, purchases of the bond by the
issuer to satisfy sinking-fund requirements provide price support for the bond. These pur-
chases also contribute to a more liquid secondary market for the bond because of the increased
trading. Finally, sinking-fund provisions require that the issuer retire a bond before its stated
maturity, which reduces the issue’s average maturity. The decline in average maturity tends to
reduce the risk premium of the bond.
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We know that foreign currency exchange rates change over time and that this increases the risk
of global investing. Exchange rates vary among countries because trade balances and rates of infla-
tion differ. Volatile trade balances and inflation rates make exchange rates more volatile, which
adds to the uncertainty of future exchange rates and increases the exchange rate risk premium.

In addition, investors also are concerned with the political and economic stability of a
country. If investors are unsure about the political or economic environment in a country,
they will increase the required risk premium to reflect this country risk.

18.5.3 The Term Structure of Interest Rates
The term structure of interest rates (or the yield curve, as it is more popularly known) is a
static function that relates the term to maturity to the yield to maturity for a sample of bonds
at a given point in time.7 Thus, it represents a cross section of yields for a category of bonds
that are comparable in all respects but maturity. Specifically, the quality of the issues should be
constant, and ideally you should have issues with similar coupons and call features within a
single industry category. You can construct different yield curves for Treasuries, government
agencies, prime-grade municipals, utilities and corporates with different ratings, and so on.
The accuracy of the yield curve will depend on the comparability of the bonds in the sample.

As an example, Exhibit 18.7 shows yield curves for a sample of U.S. Treasury obligations. It
is based on the yield to maturity information for a set of comparable Treasury issues contained
in publications from the Federal Reserve, the Treasury, or The Wall Street Journal. These
promised yields were plotted on the graph, and a yield curve was drawn that represents the
general configuration of rates. These data represent yield curves at three different points in
time to demonstrate the changes in yield levels and in the shape of the yield curve over time.

All yield curves, of course, do not have the same shape as those in Exhibit 18.7. Although
individual yield curves are static, their behavior over time is quite fluid. As shown, the yield
curve was relatively flat during October 2007. Subsequently, by October 2009, it had a strong
positive slope due to significant reductions in short-term rates by the Federal Reserve. In

Exhibit 18.7 Yields on U.S. Treasury Securit ies with Alternative Maturit ies at Dif ferent Times

Y
ie

ld
 (P

er
ce

n
t)

 Time to Maturity

0.00
0 5 10 15 20 25 30

1.00

2.00

3.00

4.00

5.00

6.00

0.00

1.00

2.00

3.00

4.00

5.00

6.00

10/15/2010

10/15/2009

10/15/2007
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7For a discussion of the theory and empirical evidence, see Sundaresan (2002) and Fabozzi (2008).
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October 2010, the slope was still very positive but at a lower level. The point is, the shape of
the yield curve can undergo dramatic alterations, following one of the four patterns shown in
Exhibit 18.8. The rising yield curve is the most common and tends to prevail when interest
rates are at low or modest levels. The declining yield curve tends to occur when rates are rela-
tively high. The flat yield curve rarely exists for any period of time. The humped yield curve
prevails when extremely high rates are expected to decline to more normal levels. Note that
the slope of the yield curve tends to level off after 15 years.

Why does the term structure assume different shapes? Three major theories attempt to ex-
plain this: the expectations hypothesis, the liquidity preference hypothesis, and the segmented
market hypothesis.

Before we discuss these three alternative hypotheses, we must first discuss two previously
noted rates that not only are an integral part of the term structure but also are important in
the valuation of bonds. The next two subsections will deal with the specification and computa-
tion of spot rates and forward rates. Earlier, we discussed and used spot rates to value bonds
with the idea that any coupon bond can be viewed as a collection of zero coupon securities.

Exhibit 18.8 Types of Yield Curves
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A rising yield curve is formed when the
yields on short-term issues are low and
rise consistently with longer maturities
and flatten out at the extremes.

A declining yield curve is formed when
the yields on short-term issues are
high and yields on subsequently longer
maturities decline consistently.

A flat yield curve has approximately equal
yields on short-term and long-term issues.

A humped yield curve is formed when
yields on intermediate-term issues are
above those on short-term issues and
the rates on long-term issues decline
to levels below those for the short term
and then level out.
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Creating the Theoretical Spot Rate Curve8 Earlier in the chapter, we discussed the notion
that the yield on a zero coupon bond for a given maturity is the spot rate for the maturity.
Specifically, the spot rate is defined as the discount rate for a cash flow at a specific maturity.
At that time, we used the rates on a series of zero coupon government bonds created by strip-
ping coupon government bonds.

In this case, we will construct a theoretical spot rate curve from the observable yield curve
that is based on the existing yields of Treasury bills and the most recent Treasury coupon se-
curities (referred to as on-the-run Treasury issues). One might expect the theoretical spot rate
curve and the spot rate curve derived from the stripped zero coupon bonds used earlier to be
the same. The fact is, while they are close, they will not be exactly the same because the
stripped zero coupon bonds will not be as liquid as the on-the-run issues. In addition, there
are instances where institutions will have a strong desire for a particular spot maturity, and
this preference will distort the term structure relationship. Therefore, while it is possible to
use the stripped zero coupon curve for a general indication, if you are going to use the spot
rates for significant valuation, you would want to use the theoretical spot rate curve.

The process of creating a theoretical spot rate curve from coupon securities is called boot-
strapping wherein it is assumed that the value of the Treasury coupon security should be equal
to the value of the package of zero coupon securities that duplicates the coupon bond’s cash
flow. Exhibit 18.9 lists the maturity and YTM for six hypothetical Treasury bonds that will be
used to calculate the initial spot rates.

Consider the six-month Treasury bill in Exhibit 18.9. As discussed earlier, a Treasury bill is
a zero coupon instrument, so its annualized yield of 8 percent is equal to the six-month spot
rate. Similarly, for the one-year Treasury bill, the cited yield of 8.3 percent is equal to the one-
year spot rate. Given these two spot rates, we can compute the spot rate for a theoretical 1.5-
year zero coupon Treasury. The price for this 1.5-year security should equal the present value
of three cash flows from an actual 1.5-year coupon Treasury, where the yield used for dis-
counting a specific coupon payment is the spot rate corresponding to the cash flow.

Using $100 as par, the cash flow for the 1.5-year, 8.50 percent coupon Treasury is as
follows:

0.5 years 0.085 × $100 × 0.5 = $ 4.25

1.0 years 0.085 × $100 × 0.5 = $ 4.25

1.5 years 0.085 × $100 × 0.5 + $100 = $104.25

Exhibit 18.9 Maturity and Yield to Maturity for Hypothetical Treasury

Securit ies

Maturity (Years) Coupon Rate Price Yield to Maturity

0.50 0.0000 96.15 0.0800

1.00 0.0000 92.19 0.0830

1.50 0.0850 99.45 0.0890

2.00 0.0900 99.64 0.0920

2.50 0.1100 103.49 0.0940

3.00 0.0950 99.49 0.0970

Sources: Federal Reserve Bulletin; Mergent Bond Record.

8This discussion of the theoretical spot rate curve and the subsequent presentation on calculating forward rates draw
heavily from “The Structure of Interest Rates,” by Fabozzi (2012, chap. 8).
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The present value of the cash flows discounted at the appropriate spot rates is then:

4:25

ð1+ z1Þ1
+

4:25

ð1+ z2Þ2
+

104:25

ð1+ z3Þ3
where:

z1 =½ the annualized six-month theoretical spot rate
z2 =½ the one-year theoretical spot rate
z3 =½ the 1:5-year theoretical spot rate

Because the six-month spot rate and one-year spot rate are 8.0 percent and 8.3 percent, respec-
tively, we know that:

z1 = 0.04 and z2 = 0.0415

We can compute the present value of the 1.5-year coupon Treasury security as:

4:25

ð1:0400Þ1 +
4:25

ð1:0415Þ2 +
104:25

ð1+ z3Þ3
Because the price of the 1.5-year coupon Treasury security (from Exhibit 18.9) is $99.45, the
following relationship must hold:

99:45=
4:25

ð1:0400Þ1 +
4:25

ð1:0415Þ2 +
104:25

ð1+ z3Þ3

We can solve for the theoretical 1.5-year spot rate as follows:

99:45= 4:08654+ 3:91805+
104:25

ð1+ z3Þ3

91:44541=
104:25

ð1+ z3Þ3
104:25
91:44541

= 1:140024= ð1+ z3Þ3

ð1+ z3Þ3 = 1:140024

z3 = 0:04465

Doubling this yield, we obtain the bond-equivalent yield of 0.0893, or 8.93 percent, which is
the theoretical 1.5-year spot rate. That rate is the rate that the market would apply to a
1.5-year zero coupon Treasury, if such a security existed.

Given the theoretical 1.5-year spot rate, we can obtain the theoretical 2-year spot rate. The
cash flow for the 2-year, 9.0 percent coupon Treasury security in Exhibit 18.9 is:

0.5 years 0.090 × $100 × 0.5 = $ 4.50

1.0 years 0.090 × $100 × 0.5 = $ 4.50

1.5 years 0.090 × $100 × 0.5 = $ 4.50

2.0 years 0.090 × $100 × 0.5 + 100 = $104.50

The present value of the cash flow is then:

4:50

ð1+ z1Þ1
+

4:50

ð1+ z2Þ2
+

4:50

ð1+ z3Þ3
+

104:50

ð1+ z4Þ4
where:

z4 = ½ the two-year theoretical spot rate

Because the 6-month, 1-year, and 1.5-year spot rates are 8 percent, 8.3 percent, and 8.93 per-
cent, respectively, then:

z1 = 0.04 z2 = 0.0415 and z3 = 0.04465

Therefore, the present value of the two-year coupon Treasury security is:
4:50

ð1 0400Þ1 +
4:50

ð1 0415Þ2 +
4:50

ð1 04465Þ3 +
104:50

ð1+ z4Þ4
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Because the price of the two-year, 9.0 percent coupon Treasury security is $99.64, the follow-
ing relationship must hold:

99:64=
4:50

ð1:0400Þ1 +
4:50

ð1:0415Þ2 +
4:50

ð1:04465Þ3 +
104:50

ð1+ z4Þ4

We can solve for the theoretical two-year spot rate as follows:

99:64= 4:32692+ 4:14853+ 3:94730+
104:50

ð1+ z4Þ4

87:21725=
104:50

ð1+ z4Þ4
ð1+ z4Þ4 = 1:198158

z4 = 0:046235

Doubling this yield, we obtain the theoretical two-year spot rate bond-equivalent yield of
9.247 percent.

One can follow this approach sequentially to derive the theoretical 2.5-year spot rate from
the calculated values of z1, z2, z3, and z4 (the 6-month, 1-year, 1.5-year, and 2-year spot rates)
and the price and the coupon of the bond with a maturity of 2.5 years. Subsequently, one
could derive the theoretical spot rate for three years. The spot rates thus obtained are shown
in Exhibit 18.10. They represent the term structure of spot interest rates for maturities up to
three years, based on the prevailing bond price quotations.

As shown, with a rising YTM curve, the theoretical spot rate will increase at a faster rate
such that the difference increases with maturity (i.e., the theoretical spot rate curve will be
above a positively sloped YTM curve).

18.6 CALCULATING FORWARD RATES FROM THE SPOT RATE CURVE
Now that we have derived the theoretical spot rate curve, it is possible to determine what this
curve implies regarding the market’s expectation of future short-term rates, which are referred
to as forward rates. The following illustrates the process of extrapolating this information
about expected future interest rates.

Consider an investor who has a one-year investment horizon and is faced with the follow-
ing two alternatives:

Alternative 1: Buy a one-year Treasury bill.

Alternative 2: Buy a six-month Treasury bill, and when it matures in six months, buy an-
other six-month Treasury bill.

The investor will be indifferent between the two alternatives if they produce the same re-
turn for the one-year investment horizon. The investor knows the spot rate on the six-month

Exhibit 18.10 Theoretical Spot Rates

Maturity (Years) Yield to Maturity Theoretical Spot Rate

0.50 0.0800 0.08000

1.00 0.0830 0.08300

1.50 0.0890 0.08930

2.00 0.0920 0.09247

2.50 0.0940 0.09468

3.00 0.0970 0.09787
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Treasury bill and the one-year Treasury bill. However, she does not know what yield will be
available on a six-month Treasury bill six months from now. The yield on a six-month Trea-
sury bill six months from now is called a forward rate. Given the spot rate for the six-month
Treasury bill and the one-year bill, we can determine the forward rate on a six-month Trea-
sury bill that will make the investor indifferent between the two alternatives.

At this point, however, we need to digress briefly and recall several present value and in-
vestment relationships. First, if you invested in a one-year Treasury bill, you would receive
$100 at the end of one year. The price of the one-year Treasury bill would be:

100

ð1+ z2Þ2

where:

z2 = ½ the bond-equivalent yield of the theoretical one-year spot rate

Second, suppose you purchased a six-month Treasury bill for $X. At the end of six months,
the value of this investment would be:

$X(1 + z1)
where:

z1 = ½ the bond-equivalent yield of the theoretical six-month spot rate

Let t + 0:5r0:5 represent one-half the forward rate (expressed as a bond-equivalent yield) on a
six-month Treasury bill (0.5) available six months from now (t + 0.5). If the investor were to
renew her investment by purchasing that bill at that time, then the future dollars available at
the end of the year from the $X investment would be:

Xð1+ z1Þð1+ t + 0:5r0:5Þ= 100

Third, it is easy to use that formula to find out how many dollars the investor must invest in
order to get $100 one year from now. This can be found as follows:

Xð1+ z1Þð1+ t + 0:5r0:5Þ= 100

which gives us:

X =
100

ð1+ z1Þð1+ t + 0:5r0:5Þ
We are now prepared to return to the investor’s choices and analyze what that situation says
about forward rates. The investor will be indifferent between the two alternatives confronting
her if she makes the same dollar investment and receives $100 from both alternatives at the
end of one year. That is, the investor will be indifferent if:

100

ð1+ z2Þ2
=

100
ð1+ z1Þð1+ t + 0:5r0:5Þ

Solving for t + 0:5r0:5, we get:

t + 0:5r0:5=
ð1+ z2Þ2
ð1+ z1Þ − 1

Doubling r gives the bond-equivalent yield for the six-month forward rate six months from
now.

We can illustrate the use of this formula with the theoretical spot rates shown in Exhibit
18.10. From that table, we know that:

Six-month bill spot rate = 0.080, so z1 = 0.0400

One-year bill spot rate = 0.083, so z2 = 0.0415
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Substituting into the formula, we have:

t + 0:5r0:5 =
ð1:0415Þ2
ð1:0400Þ − 1

= 0:043

Therefore, the forward rate six months from now (t + 0.5) on a six-month Treasury security,
quoted annually, is 8.6 percent (0.043 × 2). Let us confirm our results. The price of a one-year
Treasury bill with $100 maturity is:

100

ð1:0415Þ2 = 92:19

If $92.19 is invested for six months at the six-month spot rate of 8 percent, the amount at the
end of six months would be:

92.19(1.0400) = 95.8776

If $95.8776 is reinvested for another six months in a six-month Treasury bill offering 4.3 per-
cent for six months (8.6 percent annually), the amount at the end of one year would be:

95.8776(1.043) = 100

Both alternatives will have the same $100 payoff if the six-month Treasury bill yield six
months from now is 4.3 percent (8.6 percent on a bond-equivalent basis). This means that, if
the investor is guaranteed a 4.3 percent yield on a six-month Treasury bill six months from
now, she will be indifferent between the two alternatives.

We used the theoretical spot rates to compute the forward rate. The resulting forward rate
is called the implied forward rate.

It is possible to use the yield curve to calculate the implied forward rate for any time in the
future for any investment horizon. This would include six-month or one-year forward rates for
each year in the future. The one-year forward rates would be designated as follows:

t + 1r1 = the 1-year forward rate, 1 year from now ðt + 1Þ
t + 2r1 = the 1-year forward rate, 2 years from now ðt + 2Þ
t + 3r1 = the 1-year forward rate, 3 years from now ðt + 3Þ

Given the calculations, it is clear that with a rising spot rate curve, the forward rate curve
would be above the spot rate curve. From Exhibit 18.10, we have the following one-year spot
rates, which imply the following one-year forward rates:

t + 1r1 =
ð1:09247Þ2
ð1:08300Þ − 1=

1:19349
1:08300

− 1= 0:1020

rt + 2r1 =
ð1:09787Þ3
ð1:09247Þ2 − 1=

1:32328
1:19349

− 1= 0:1087

Therefore:

Maturity (Years) Spot Rates One-Year Forward Rates

1 0.08300

2 0.09247 0.1020

3 0.09787 0.1087

Specifically, the one-year forward rate that is expected one year from now (t+1r1) is 10.20 percent,
while the one-year forward rate that is expected two years from now (t+2r1) is 10.87 percent.
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18.7 TERM STRUCTURE THEORIES

18.7.1 Expectations Hypothesis
According to the expectations hypothesis, the shape of the yield curve results from the interest
rate expectations of market participants. More specifically, it holds that any long-term interest
rate simply represents the geometric mean of current and future one-year interest rates expected
to prevail over the maturity of the issue. In essence, the term structure involves a series of in-
termediate and long-term interest rates, each of which is a reflection of the geometric average
of current and expected one-year interest rates (i.e., one year forward rates). Under such con-
ditions, the equilibrium long-term rate is the rate the long-term bond investor would expect to
earn through successive investments in short-term bonds over the term to maturity of the
long-term bond. Recall that this is what we assumed when computing forward rates.

Generally, this relationship can be formalized as follows:

18.10 ð1+ tRnÞ= ½ð1+ tR1Þð1+ t + 1r1Þ � � � ð1+ t + n− 1r1Þ�1=N

where:

Rn = the actual long-term rate
N = the term to maturity ðin yearsÞ of the long issue

tR1 = the current 1-year rate
t + ir1 = the expected 1-year yield during some future period, t + i ðthese expected future

1-year rates are referred to as forward ratesÞ
Given the relationship set forth in this equation, the formula for computing the one-period
forward rate beginning at time t + n and implied in the term structure at time t is:

18.11 1+ t + nr1t =
ð1+ tR1tÞð1+ t + 1r1tÞð1+ t + 2r1tÞ… ð1+ t + nr1tÞð1+ t + nr1tÞ

ð1+ tR1tÞð1+ t + 1r1tÞ… ð1+ t + n− 1r1tÞ

=
ð1+ tRn+ 1Þn+ 1

ð1+ tRnÞn

t + nr1t =
ð1+ tRn+ 1Þn+ 1

ð1+ tRnÞn − 1

where t + nr1t is the one-year forward rate prevailing at t + n, using the term structure at time t.
Assume that the five-year spot rate is 10 percent (tR5 = 0.10) and the four-year spot rate is

9 percent (tR4 = 0.09). The forward one-year rate four years from now implied by these spot
rates can be calculated as follows:

t + nr1t =
ð1+ tR5Þ5
ð1+ tR4Þ4

− 1

=
ð1+ 0:10Þ5
ð1+ 0:09Þ4 − 1

=
1:6105
1:4116

− 1

= 1:1409− 1= 0:1409= 14:09%

The term structure at time t implies that the one-year spot rate four years from now (during
Year 5) will be 14.09 percent. This concept and formula can be used to derive future rates for
multiple years. Thus, the two-year spot rate that will prevail three years from now (which is a
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forward rate) could be calculated using the three-year spot rate and the five-year spot rate. The
general formula for computing the j-period forward rate beginning at time t + n as of time t is:

18.12 t + nrjt =

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð1+ tRn+ jÞn+ j

ð1+ tRnÞn
j

s
− 1

As a practical approximation of Equation 18.10, it is possible to use the arithmetic average of
one-year rates to generate long-term yields.

The expectations theory can explain any shape of yield curve. Expectations for rising short-
term rates in the future cause a rising yield curve; expectations for falling short-term rates in
the future will cause long-term rates to lie below current short-term rates, and the yield curve
will decline. Similar explanations account for flat and humped yield curves.

Consider the following explanation by the expectations hypothesis of the shape of the term
structure of interest rates using arithmetic averages of:

tR1 = 5½ percent the 1-year rate of interest prevailing now ðPeriod tÞ
t + 1r1 = 6 percent the 1-year rate of interest expected to prevail next year ðPeriod t + 1Þ
t + 2r1 = 7½ percent the 1-year rate of interest expected to prevail 2 years from now

ðPeriod t + 2Þ
t + 3r1 = 8½ percent the 1-year rate of interest expected to prevail 3 years from now 

ðPeriod t + 3Þ
Using these hypothetical forward rates and the known rate on a one-year bond, we compute
rates on two-, three-, or four-year bonds (designated R2, R3, and R4) as follows:

tR1 = 5½ percent

tR2 = ð0:055+ 0:06Þ=2= 5:75 percent

tR3 = ð0:055+ 0:06+ 0:075Þ=3= 6:33 percent

tR4 = ð0:055+ 0:06+ 0:075+ 0:085Þ=4= 6:88 percent

In this illustration (which uses the arithmetic average as an approximation of the geometric
mean), the yield curve is upward sloping because, at present, investors expect future short-
term rates to be above current short-term rates. This is not the formal method for constructing
the yield curve. Rather, the yield curve is constructed on the basis of the prevailing promised
yields for bonds with different maturities.

The expectations hypothesis attempts to explain why the yield curve is upward sloping,
downward sloping, humped, or flat by explaining the expectations implicit in yield curves
with different shapes. The evidence is fairly substantial and convincing that the expectations
hypothesis is a workable explanation of the term structure. Because of the supporting evidence,
its relative simplicity, and the intuitive appeal of the theory, the expectations hypothesis of the
term structure of interest rates is rather widely accepted.

Consistent Investor Actions Besides the theory and empirical support, it is also possible to
present a scenario wherein investor actions will cause the yield curve postulated by the theory.
The expectations hypothesis predicts a declining yield curve when interest rates are expected to
fall in the future rather than rise. Assuming investors expect falling rates, long-term bonds
would be considered attractive investments because investors would want to buy them to lock
in prevailing higher yields (which are not expected to be as high in the future) or they would
buy them to capture the increase in bond prices (as capital gains) that will accompany a de-
cline in rates. By the same reasoning, investors will sell short-term bonds and reinvest the
funds in long-term bonds that will experience larger price increases if rates decline. The point
is, investor transactions will reinforce the declining shape of the yield curve as they bid up the
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prices of long-maturity bonds (forcing yields to decline) while short-term bond issues are sold
(so prices decline and yields rise). At the same time, there is confirming action by suppliers of
bonds. Specifically, government or corporate issuers will avoid selling long bonds at the cur-
rent high rates, waiting until the rates decline. In the meantime, if they need funding, they
will issue short-term bonds while waiting for lower rates. Therefore, in the long-term market,
you will have an increase in demand and a decline in the supply and vice versa in the short-
term market. These shifts between long- and short-term maturities will continue until equilib-
rium occurs or expectations change.

18.7.2 Liquidity Preference (Term Premium) Hypothesis
The theory of liquidity preference holds that long-term securities should provide higher re-
turns than short-term obligations because investors are willing to accept lower yields for
short-maturity obligations to avoid the higher price volatility of long-maturity bonds. Another
way to interpret the liquidity preference hypothesis is to say that lenders prefer short-term
loans, and to induce them to invest in volatile long-term bonds, it is necessary to offer higher
yields.

The liquidity preference (also called term premium) theory contends that uncertainty and
volatility cause investors to favor short-term issues over bonds with longer maturities because
short-term bonds are less volatile and can easily be converted into predictable amounts of cash
(i.e., they are more liquid) should unforeseen events occur. This theory in isolation argues that
the yield curve should generally slope upward and that any other shape should be viewed as a
temporary aberration.

This theory is generally considered to be an extension of the expectations hypothesis be-
cause the formal liquidity preference position contends that the liquidity (term) premium in-
herent in the yields for longer maturity bonds should be added to the expected future rate in
arriving at long-term yields. Specifically, the liquidity (or term) premium (L) compensates the
investor in long-term bonds for the added volatility inherent in long-term bonds compared to
short-maturity securities. Because the liquidity premium (L) is provided to compensate the
long-term investor, it is simply a variation of Equation 18.10, as follows:

ð1+ tRNÞ= ½ð1+ tR1Þð1+ t + 1r1 +L2Þ� � �ð1+ t +N − 1r1 +LNÞ�1=N

In this specification, the Ls are not the same but would be expected to increase with maturity
because the price volatility increases with maturity. The liquidity preference theory has
been found to possess some strong empirical support by Kessel (1965), Cagan (1969), and
McCulloch (1975).

To see how the liquidity preference theory predicts future yields and how it compares with
the pure expectations hypothesis, let us predict future long-term rates from a single set of one-
year rates: 6 percent, 7.5 percent, and 8.5 percent. The liquidity preference theory suggests that
investors add increasing liquidity premiums to successive rates to derive actual market rates.
As an example, given the pure expectation rates above they might arrive at rates of 6.3 percent,
7.9 percent, and 9.0 percent.

As a matter of historical fact, the yield curve shows an upward bias, which implies that some
combination of the expectations theory and the liquidity preference (term premium) theory will
more accurately explain the shape of the yield curve than either of them alone. Specifically, actual
long-term rates consistently tend to be above what is envisioned from the pure price expectations
hypothesis. This tendency implies the existence of a liquidity (term) premium.

18.7.3 Segmented Market Hypothesis
Despite meager empirical support, a third theory for the shape of the yield curve is the segmented
market hypothesis, which enjoys wide acceptance among market practitioners. Also known as
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the preferred habitat, the institutional theory, or the hedging pressure theory, it asserts that different
institutional investors have different maturity needs that lead them to confine their security selec-
tions to specific maturity segments. That is, investors supposedly focus on short-, intermediate-, or
long-term securities. This theory contends that the shape of the yield curve ultimately is a function
of these unique investment preferences of major financial institutions.

As noted in Chapter 17, financial institutions tend to structure their investment policies in
line with such factors as their tax liabilities, the types and maturity structure of their liabilities,
and the level of earnings demanded by depositors. For example, because commercial banks are
subject to normal corporate tax rates and their liabilities are generally short to intermediate-
term time and demand deposits, they consistently invest in short to intermediate-term munic-
ipal bonds.

The segmented market theory contends that the business environment, along with legal and
regulatory limitations, tends to direct each type of financial institution to allocate its resources
to particular types of bonds with specific maturity characteristics. In its strongest form, the
segmented market theory holds that the maturity preferences of investors and borrowers are
so strong that investors never purchase securities outside their preferred maturity range to
take advantage of yield differentials. As a result, the short- and long-maturity portions of the
bond market are effectively segmented, and yields for a segment depend on the supply and de-
mand within that maturity segment.

18.7.4 Trading Implications of the Term Structure
Information on maturity yields can help you formulate yield expectations by simply observing
the shape of the yield curve. If the yield curve is declining sharply, historical evidence suggests
that interest rates will probably decline. Strong expectation theorists would suggest that you
need to examine only the prevailing yield curve to predict the future direction of interest rates.

Based on these theories, bond investors use the prevailing yield curve to predict the shapes
of future yield curves. Using this prediction and knowledge of current interest rates, investors
can determine expected yield volatility by maturity sector. As suggested by Hourdouvelis
(1988), the maturity segments that are expected to experience the greatest yield changes give
the investor the largest potential price change opportunities.

18.7.5 Yield Spreads
Another technique that helps bond investors make profitable trades is the analysis of yield
spreads—the differences in promised yields between bond issues or segments of the market at
any point in time. Such differences are specific to the particular issues or segments of the bond
market. Thus, yield spreads further shape the rates determined by the basic economic forces
(RFR + I). There are four major yield spreads:

1. Different segments of the bond market may have different yields. For example, pure
government bonds will have lower yields than government agency bonds, and government
bonds have much lower yields than corporate bonds.

2. Bonds in different sectors of the same market segment may have different yields. For
example, prime-grade municipal bonds will have lower yields than good-grade municipal
bonds, and you will find spreads between AA utilities and BBB utilities, or between
AAA industrial bonds and AAA public utility bonds.

3. Different coupons or seasoning within a given market segment or sector may cause yield
spreads. Examples include current coupon government bonds versus deep-discount
governments or recently issued AA industrials versus seasoned AA industrials.

4. Different maturities within a given market segment or sector also cause differences in yields.
An example is the top line in Exhibit 18.11, which shows the maturity spreads between
long-term and short-term government bonds.
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The differences among these bonds cause yield spreads that may be either positive or nega-
tive. More important, the magnitude or the direction of a spread can change over time. These
changes in size or direction of yield spreads offer profit opportunities. We say that the spread
narrows whenever the differences in yield become smaller; it widens as the differences in-
crease. Exhibit 18.11 contains data on a variety of past yield spreads that have changed over
time.

As a bond investor, you should evaluate yield spread changes because these changes influ-
ence bond price behavior and comparative return performance. You should attempt to identify
(1) any normal yield spread that is expected to become abnormally wide or narrow in response
to an anticipated swing in market interest rates, or (2) an abnormally wide or narrow yield
spread that is expected to become normal.

Economic and market analyses will help you develop expectations regarding the potential
for yield spreads to change. Taking advantage of these changes requires a knowledge of histor-
ical spreads, an ability to predict future total market changes, and an understanding of why
and when specific spreads will change.9

18.8 WHAT DETERMINES THE PRICE VOLATILITY FOR BONDS?
In this chapter, we have learned about alternative bond yields, how to calculate them, what
determines bond yields (interest rates), and what causes them to change. Now that we under-
stand why yields change, we can logically ask: What is the effect of these yield changes on the
prices and rates of return for different bonds? We have discussed the inverse relationship be-
tween changes in yields and the price of bonds, so we can now discuss the specific factors that
affect the amount of price change for a yield change in different bonds. This can also be re-
ferred to as the interest rate sensitivity of a bond. This section lists the specific factors that af-
fect bond price changes for a given change in interest rates (i.e., the interest rate sensitivity of a
bond) and demonstrates the effect for different bonds.

A given change in interest rates can cause vastly different percentage price changes for al-
ternative bonds, which implies different interest rate sensitivity. This section will help you un-
derstand what causes these differences in interest rate sensitivity. To maximize your rate of
return from an expected decline in interest rates, for example, you need to know which bonds
will benefit the most from the yield change. This section helps you understand how to make
this bond selection decision.

Exhibit 18.11 Selected Mean Yield Spreads (Reported in Basis Points)

Comparisons 2005 2006 2007 2008 2009 2010

1. 10-year Treasuries—30-day T-bill 135 13 31 229 311 308

2. Aaa Corporates—10-year Treasury 95 78 93 197 205 172

3. Baa Corporates—Aaa Corporates 82 92 88 181 198 110

4. Baa Municipals—Aaa Municipals 57 52 62 136 176 147

5. Utilities—Industrials 21 16 25 114 135 50

6. Comp. HY bond—10-year Treasury 419 441 494 1,082 1,046 537

Note: Yield spreads are equal to the yield on the first bond minus the yield on the second bond—for example, the yield

on the 10-year Treasury minus the yield on the 30-day T-bill.

Sources: Federal Reserve Bulletin; Mergent Bond Record.

9An article that identifies four determinants of relative market spreads and suggests scenarios when they will change
is Dialynas and Edington (1992).
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Throughout this section, we talk about bond price changes or bond price volatility inter-
changeably. Bond price volatility is measured as the percentage change in the price of the
bond, computed as follows:

EPB
BPB

− 1

where:

EPB= the ending price of the bond
BPB= the beginning price of the bond

A bond with high price volatility or high interest rate sensitivity is one that experiences a rela-
tively large percentage price change for a given change in yields.

Bond price volatility is influenced by more than yield behavior alone. Malkiel (1962) used
the bond valuation model to demonstrate that the market price of a bond is a function of four
factors: (1) its par value, (2) its coupon, (3) the number of years to its maturity, and (4) the
prevailing market interest rate. Malkiel’s mathematical proofs showed the following relation-
ships between yield (interest rate) changes and bond price behavior:

1. Bond prices move inversely to bond yields (interest rates).
2. For a given change in yields (interest rates), longer maturity bonds experience larger price

changes; thus, bond price volatility is directly related to term to maturity.
3. Bond price volatility increases at a diminishing rate as term to maturity increases.
4. Bond price movements resulting from equal absolute increases or decreases in yield are

not symmetrical. A decrease in yield raises bond prices by more than an increase in yield
of the same amount lowers prices.

5. Higher coupon issues show smaller percentage price fluctuation for a given change in
yield; thus, bond price volatility is inversely related to coupon.

Homer and Leibowitz (1972) showed that the absolute level of market yields also affects
bond price volatility. As the level of prevailing yields rises, the price volatility of bonds in-
creases, assuming a constant percentage change in market yields. Note that if you assume a
constant percentage change in yield, the basis-point change will be greater when rates are
high. For example, a 25 percent change in interest rates when rates are at 4 percent will be
100 basis points; the same 25 percent change when rates are at 8 percent will be a 200 basis-
point change. In the discussion of bond duration, we will see that this difference in basis point
change is important.

Exhibits 18.12, 18.13, and 18.14 demonstrate these relationships assuming semiannual com-
pounding. Exhibit 18.12 demonstrates the effect of maturity on price volatility. In all four ma-
turity classes, we assume a bond with an 8 percent coupon and assume that the discount rate
(YTM) changes from 7 percent to 10 percent. The only difference among the four cases is the

Exhibit 18.12 Effect of Maturity on Bond Price Volat i l i ty

PRESENT VALUE OF AN 8 PERCENT BOND ($1,000 PAR VALUE)

Term to Maturity 1 Year 10 Years 20 Years 30 Years

Discount rate (YTM) 7% 10% 7% 10% 7% 10% 7% 10%

Present value of interest $ 75 $ 73 $ 569 $498 $ 858 $686 $1,005 $757

Present value of principal 934 907 505 377 257 142 132 54

Total value of bond $1,009 $980 $1,074 $875 $1,115 $828 $1,137 $811

Percentage change in total value −2.9 −18.5 −25.7 −28.7
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maturities of the bonds. The demonstration involves computing the value of each bond at a 7
percent yield and at a 10 percent yield and noting the percentage change in price. As shown,
this constant change in yield caused the price of the one-year bond to decline by only 2.9 per-
cent, while the 30-year bond declined by almost 29 percent. Clearly, the longer maturity bond
experienced the greater price volatility.

Also, price volatility increased at a decreasing rate with maturity. When maturity doubled
from 10 years to 20 years, the percent change in price increased by less than 50 percent
(from 18.5 percent to 25.7 percent). A much smaller change occurred when going from 20
years to 30 years. Therefore, Exhibit 18.12 demonstrates the first three of our price-yield rela-
tionships: (1) bond price is inversely related to yields, (2) bond price volatility is positively re-
lated to term to maturity, and (3) bond price volatility increases at a decreasing rate with
maturity.

It also is possible to demonstrate the fourth relationship with this exhibit. Using the 20-year
bond for demonstration purposes, if you computed the percentage change in price related to
an increase in rates (e.g., from 7 percent to 10 percent), you would get the answer reported—
a 25.7 percent decrease. In contrast, if you computed the effect on price of a decrease in yields
from 10 percent to 7 percent, you would get a 34.7 percent increase in price (from $828 to
$1,115). This demonstrates that prices change more in response to a decrease in rates (from
10 percent to 7 percent) than to a comparable increase in rates (from 7 percent to 10 percent).

Exhibit 18.13 demonstrates the coupon effect. In this set of examples, all the bonds have
equal maturity (20 years) and experience the same change in YTM (from 7 percent to 10 per-
cent). The exhibit shows the inverse relationship between coupon rate and price volatility: The
smallest coupon bond (the zero) experienced the largest percentage price change (almost 45
percent) versus a 24 percent change for the 12 percent coupon bond.

Exhibit 18.14 Effect of Yield Level on Bond Price Volat i l i ty

PRESENT VALUE OF 20-YEAR, 4 PERCENT BOND ($1,000 PAR VALUE)

(1) (2) (3) (4)

Low Yields
Intermediate

Yields High Yields

100 Basis-Point
Change at
High Yields

Discount rate (YTM) 3% 4% 6% 8% 9% 12% 9% 10%

Present value of interest $ 602 $ 547 $462 $396 $370 $301 $370 $343

Present value of principal 562 453 307 208 175 97 175 142

Total value of bond $1,164 $1,000 $769 $604 $545 $398 $545 $485

Percentage change in total value −14.1 −21.5 −27.0 −11.0

Exhibit 18.13 Effect of Coupon on Bond Price Volat i l i ty

PRESENT VALUE OF 20-YEAR BOND ($1,000 PAR VALUE)

0 Percent Coupon 3 Percent Coupon 8 Percent Coupon 12 Percent Coupon

Discount rate (YTM) 7% 10% 7% 10% 7% 10% 7% 10%

Present value of interest $ 0 $ 0 $322 $257 $ 858 $686 $1,287 $ 1030

Present value of principal 257 142 257 142 257 142 257 142

Total value of bond $257 $142 $579 $399 $1,115 $828 $1,544 $1,172

Percentage change in total value −44.7 −31.1 −25.7 −24.1
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Exhibit 18.14 demonstrates the yield level effect. In these examples, all the bonds have the
same 20-year maturity and the same 4 percent coupon. In the first three cases, the YTM chan-
ged by a constant 33.3 percent (i.e., from 3 percent to 4 percent, from 6 percent to 8 percent,
and from 9 percent to 12 percent). Note that the first change is 100 basis points, the second is
200 basis points, and the third is 300 basis points. The results in the first three columns con-
firm the statement that when rates change by a constant percentage, the change in the bond
price is larger when the rates are at a higher level.

The fourth column shows that if you assume a constant basis-point change in yields, you get
the opposite results. Specifically, a 100 basis-point change in yields from 3 percent to 4 percent
provides a price change of 14.1 percent, while the same 100 basis-point change from 9 percent
to 10 percent results in a price change of only 11 percent. Therefore, the yield level effect can
differ, depending on whether the yield change is specified as a constant percentage change or a
constant basis-point change.

Thus, the price volatility of a bond for a given change in yield (i.e., its interest rate sensitiv-
ity) is affected by the bond’s coupon, its term to maturity, the level of yields (depending on
what kind of change in yield), and the direction of the yield change. However, although both
the level and the direction of change in yields affect price volatility, they cannot be used for
trading strategies because the portfolio manager cannot control these variables. When yields
change, the two variables that have a dramatic effect on a bond’s interest rate sensitivity are
coupon and maturity.

18.8.1 Trading Strategies
Knowing that coupon and maturity are the major variables that influence a bond’s interest rate
sensitivity, we can develop some strategies for maximizing rates of return when interest rates
change. Specifically, if you expect a major decline in interest rates, you know that bond prices
will increase, so you want a portfolio of bonds with the maximum interest rate sensitivity so
that you will enjoy maximum price changes (capital gains) from the change in interest rates.
In this situation, the previous discussion regarding the effect of maturity and coupon indicates
that you should attempt to build a portfolio of long-maturity bonds with low coupons (ideally,
a long-term zero coupon bond). A portfolio of such bonds should experience the maximum
price appreciation for a given decline in market interest rates.

In contrast, if you expect an increase in market interest rates, you know that bond prices
will decline, and you want a portfolio with minimum interest rate sensitivity to minimize the
capital losses caused by the increase in rates. Therefore, you would want to change your port-
folio to short-maturity bonds with high coupons. This combination should experience minimal
price volatility for a change in market interest rates.

18.8.2 Duration Measures
Because the price volatility (interest rate sensitivity) of a bond varies inversely with its coupon
and positively with its term to maturity, it is necessary to determine the best combination of
these two variables to achieve your objective. This effort would benefit from a composite mea-
sure that considered both coupon and maturity.

A composite measure of the interest rate sensitivity of a bond is referred to as duration.
This concept and its development as a tool in bond analysis and portfolio management have
existed for over 75 years. Notably, several specifications of duration have been derived over the
past 25 years. First, Macaulay duration, developed over 75 years ago by Frederick Macaulay
(1938), is a measure of the time flow of cash from a bond. A modified version of Macaulay
duration can be used under certain conditions to indicate the price volatility of a bond in re-
sponse to interest rate changes. Second, modified duration is derived by making a small ad-
justment (modification) to the Macaulay duration value. As will be discussed, under certain
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restrictive conditions (most important, there are no embedded options), modified duration can
provide an approximation to the interest rate sensitivity of a bond (or any financial asset).
Third, effective duration is a direct measure of the interest rate sensitivity of a bond (or any
financial instrument) in cases where it is possible to estimate price changes for a bond follow-
ing an interest rate change using a valuation model. Finally, empirical duration measures di-
rectly the percentage price change of an asset for an actual change in interest rates. This
measure can be used to estimate the duration for an asset when there is no exact valuation
model available. Because of the development of many new financial instruments that have
very unique cash flows that change with interest rates, effective duration and empirical dura-
tion have become widely used because of their flexibility and ability to provide a useful mea-
sure of interest rate sensitivity—the primary goal of duration. Therefore, in this section, we
discuss and demonstrate these four duration measures, including their limitations.

Macaulay Duration Macaulay showed that the duration of a bond was a more appropriate
measure of time characteristics than the term to maturity of the bond because duration con-
siders both the repayment of capital at maturity and the size and timing of coupon payments
prior to final maturity. Using annual compounding, duration (D) is:

18.13 D=

Xn
t = 1

CtðtÞ
ð1+ iÞtXn

t = 1

Ct

ð1+ iÞt

where:

t = the time period in which the coupon or principal payment occurs
Ct = the interest or principal payment that occurs in period t
i = the yield to maturity on the bond

The denominator in this equation is the price of a bond as determined by the present value
model. The numerator is the present value of all cash flows weighted according to the time to
cash receipt. The following example, which demonstrates the specific computations for two
bonds, shows the procedure and highlights some of the properties of Macaulay duration. Con-
sider the following two sample bonds:

Bond A Bond B

Face value $1,000 $1,000

Maturity 10 years 10 years

Coupon 4% 8%

Assuming annual interest payments and an 8 percent yield to maturity on the bonds, duration
is computed as shown in Exhibit 18.15.10 If duration is computed by discounting flows using
the yield to maturity of the bond, it is called Macaulay duration.

Characteristics of Macaulay Duration This example illustrates several characteristics of Ma-
caulay duration. First, the Macaulay duration of a bond with coupon payments always will be
less than its term to maturity because duration gives weight to these interim interest payments.

Second, there is an inverse relationship between coupon and duration. A bond with a larger
coupon will have a shorter duration because more of the total cash flows come earlier in the
form of interest payments. As shown in Exhibit 18.15, the 8 percent coupon bond has a
shorter duration than the 4 percent coupon bond.

10We assume annual interest payments to reduce the space requirements and computations. In practice, you would
assume semiannual payments that would cause a slightly shorter duration since you receive half the payments earlier.
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A zero coupon bond or a pure discount bond, such as a Treasury bill, will have duration
equal to its term to maturity. In Exhibit 18.15, if you assume a single payment at maturity,
duration will equal term to maturity because the only cash flow comes in the final (maturity)
year—that is, you receive 100 percent of cash flows in year n.

Third, there is generally a positive relationship between term to maturity and Macaulay du-
ration, but duration increases at a decreasing rate with maturity. Therefore, a bond with longer
term to maturity almost always will have a higher duration. The relationship is not direct be-
cause as maturity increases the present value of the principal declines in value.

As shown in Exhibit 18.16, the shape of the duration-maturity curve depends on the cou-
pon and the yield to maturity. The duration-maturity curve for a zero coupon bond is a
straight line, indicating that duration equals term to maturity. In contrast, the curve for a
low-coupon bond selling at a deep discount (due to a high YTM) will turn down at long ma-
turities, which means that under these conditions, the longer maturity bond will have lower
duration because the discounted value of the principal payment becomes insignificant, which
shifts the weight to the early interest payments, causing a decline in Macaulay duration.

Fourth, all else the same, there is an inverse relationship between YTM and duration. A
higher yield to maturity of a bond reduces its duration. As an example, in Exhibit 18.15, if
the yield to maturity had been 12 percent rather than 8 percent, the duration for the 4 percent
bond would have gone from 8.12 to 7.75, and the duration of the 8 percent bond would have

Exhibit 18.15 Computation of Macaulay Durat ion (Assuming 8 Percent Market Yield)

BOND A

(1)
Year

(2)
Cash Flow

(3)
PV at 8%

(4)
PV of Flow

(5)
PV as % of Price

(6)
(1) × (5)

1 $ 40 0.9259 $ 37.04 0.0506 0.0506

2 40 0.8573 34.29 0.0469 0.0938

3 40 0.7938 31.75 0.0434 0.1302

4 40 0.7350 29.40 0.0402 0.1608

5 40 0.6806 27.22 0.0372 0.1860

6 40 0.6302 25.21 0.0345 0.2070

7 40 0.5835 23.34 0.0319 0.2233

8 40 0.5403 21.61 0.0295 0.2360

9 40 0.5002 20.01 0.0274 0.2466

10 1,040 0.4632 481.73 0.6585 6.5850

Sum $731.58 1.0000 8.1193

Duration = 8.12 Years

BOND B

1 $ 80 0.9259 $ 74.07 0.0741 0.0741

2 80 0.8573 68.59 0.0686 0.1372

3 80 0.7938 63.50 0.0635 0.1906

4 80 0.7350 58.80 0.0588 0.1906

5 80 0.6806 54.44 0.0544 0.2720

6 80 0.6302 50.42 0.0504 0.3024

7 80 0.5835 46.68 0.0467 0.3269

8 80 0.5403 43.22 0.0432 0.3456

9 80 0.5002 40.02 0.0400 0.3600

10 1,080 0.4632 500.26 0.5003 5.0030

Sum $1,000.00 1.0000 7.2470

Duration = 7.25 Years
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gone from 7.25 to 6.80.11 The combined effect of the inverse relationships between duration
and both coupon and yield can be seen with the curve for the bond with a 15 percent coupon
and yield where the duration tops out at about six years. The real-world example of such a
bond would be a high-yield bond.

Finally, sinking funds and call provisions can have a dramatic effect on a bond’s duration.
They can change the total cash flows for a bond and, therefore, significantly change its dura-
tion. Between these two factors, the characteristic that causes the greatest uncertainty is the call
feature—it is difficult to estimate when the call option will be exercised since it is a function of
changes in interest rates. We consider this further when we discuss the effect of embedded op-
tions on the duration and convexity of a bond.

A summary of Macaulay duration characteristics is as follows:

• The duration of a zero coupon bond will equal its term to maturity.
• The duration of a coupon bond always will be less than its term to maturity.
• There is an inverse relationship between coupon and duration.
• There is generally a positive relationship between term to maturity and duration. Note that

the duration of a coupon bond increases at a decreasing rate with maturity and the shape of
the duration/maturity curve will depend on the coupon and YTM of the bond. Also, the
duration of a deep discount bond will decline at very long maturities (over 20 years).

• There is an inverse relationship between yield to maturity and duration.
• Sinking funds and call provisions can cause a dramatic change in the duration of a bond.

The effect of embedded options is discussed in a subsequent section.

Exhibit 18.16 Duration versus Maturity

15% Coupon, Selling to Yield 15%

3% Coupon, Selling to Yield 15%

15% Coupon, Selling to Yield 6%

0% Coupon, Selling to Yield 15%

Duration—Years

14
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10

8
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4

2

0
10 20 30 40

Years to Maturity

11These properties are discussed and demonstrated in Reilly and Sidhu (1980) and Fabozzi, Buetow, and Johnson
(2012).
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18.8.3 Modified Duration and Bond Price Volatility
An adjusted measure of duration called modified duration can be used to approximate the in-
terest rate sensitivity of an option-free (straight) bond. Modified duration equals Macaulay du-
ration (computed in Exhibit 18.15) divided by 1 plus the current yield to maturity divided by
the number of payments in a year. As an example, a bond with a Macaulay duration of 10
years, a yield to maturity (i) of 8 percent, and semiannual payments would have a modified
duration of:

Dmod = 10= 1+
0:08
2

� �

= 10=ð1:04Þ= 9:62

It has been shown, both theoretically and empirically by Hopewell and Kaufman (1973), that
price movements of option-free bonds will vary proportionally with modified duration for
small changes in yields.12 Specifically, as shown in the following equation, an estimate of the
percentage change in bond price equals the change in yield times modified duration:

18.14
ΔP
P

× 100= −Dmod ×Δi

where:

ΔP = the change in price for the bond
P = the beginning price for the bond

−Dmod = the modified duration of the bond: The minus sign is because of the inverse
relationship between yield changes and price changes:

Δi = the yield change in basis points divided by 100: For example; if interest rates
go from 8:00 to 8:50 percent, Δi = 50=100= 0:50:

Consider a bond with Macaulay D = 8 years and i = 0.10. Assume that you expect the
bond’s YTM to decline by 75 basis points (e.g., from 10 percent to 9.25 percent). The first
step is to compute the bond’s modified duration, as follows:

Dmod = 8= 1+
0:10
2

� �
= 8=ð1:05Þ= 7:62

The estimated percentage change in the price of the bond using Equation 18.14 is:

%ΔP = − ð7:62Þ× − 75
100

= ð− 7:62Þ× ð− 0:75Þ
= 5:72

This indicates that the bond price should increase by approximately 5.72 percent in response
to the 75-basis-point decline in YTM. If the price of the bond before the decline in interest
rates was $900, the price after the decline in interest rates should be approximately $900 ×
1.0572 = $951.48.

The modified duration is always a negative value for a noncallable bond because of the in-
verse relationship between yield changes and bond price changes. Also, remember that this

12The importance of the specification “for small changes in yields” will become clear when we discuss convexity in
the next section. Because modified duration is an approximate measure of interest rate sensitivity, the “years” label is
not appropriate.
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formulation provides an estimate or approximation of the percent change in the price of the
bond. The following section on convexity shows that this formula, which uses only modified
duration, provides an exact estimate of the percentage price change only for very small
changes in yields of option-free securities.

Trading Strategies Using Modified Duration We know that the longest duration security
provides the maximum price variation. Exhibit 18.17 demonstrates that numerous ways exist to
achieve a given level of duration. The following discussion indicates that an active bond investor
who wants to adjust his or her portfolio for anticipated interest rate changes can use this mea-
sure of interest rate sensitivity to structure a portfolio to take advantage of changes in market
yields.

If you expect a decline in interest rates, you should increase the average modified duration
of your bond portfolio to experience maximum price volatility. If you expect an increase in
interest rates, you should reduce the average modified duration of your portfolio to minimize
your price decline. Note that the modified duration of your portfolio is the market-value-
weighted average of the modified durations of the individual bonds in the portfolio.

18.8.4 Bond Convexity
Modified duration allows us to estimate bond price changes for a change in interest rates.
However, the equation we used to make this calculation (Equation 18.14) is accurate only for
very small changes in market yields. We will see that the accuracy of the estimate of the price
change deteriorates with larger changes in yields because the modified duration calculation is a
linear approximation of a bond price change. Recall that earlier we discussed price-yield curves
and noted that these followed a curvilinear (convex) function. Because of the importance of
understanding the effect of this convexity, we consider the price-yield relationship for alterna-
tive bonds in detail in the following section.13

The Price-Yield Relationship for Bonds Because the price of a bond is the present value
of its cash flows at a particular discount rate, if you are given the coupon, maturity, and a yield
for a bond, you can calculate its price at a point in time. The price-yield curve provides a set
of prices for a specific maturity/coupon bond at a point in time using a range of yields to ma-
turity (discount rates). As an example, Exhibit 18.18 lists the computed prices for a 12 percent,
20-year bond, assuming yields from 1 percent to 12 percent. The exhibit shows that if you

Exhibit 18.17 Bond Duration in Years for Bond Yielding 6 Percent under

Different Terms

COUPON RATES

Years to Maturity 0.02 0.04 0.06 0.08

1 0.995 0.990 0.985 0.981

2 4.756 4.558 4.393 4.254

10 8.891 8.169 7.662 7.286

20 14.981 12.980 11.904 11.232

50 19.452 17.129 16.273 15.829

100 17.567 17.232 17.120 17.064

∞ 17.167 17.167 17.167 17.167

Source: L. Fisher and R. L. Weil, “Coping with the Risk of Interest Rate Fluctuations: Returns to Bond-

holders from Naive and Final Strategies,” Journal of Business 44, no. 4 (October 1971). Reprinted by

permission of the University of Chicago Press.

13For a further discussion of this topic, see Dunetz and Mahoney (1988) and Fabozzi, Buetow, and Johnson (2012).
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discount the flows from this bond at a yield of 1 percent, you would get a price of $2,989.47;
discounting these same flows at 10 percent gives a price of $1,171.59. The graph of these prices
relative to the yields that produced them (Exhibit 18.19) indicates that the price-yield relation-
ship for this bond is not a straight line but a curvilinear relationship. That is, it is convex.

Two points are important about the price-yield relationship:

1. This relationship can be applied to a single bond, a portfolio of bonds, or any stream of
future cash flows.

Exhibit 18.19 Price-Yield Relationship and Modif ied Duration at

4 Percent Yield

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12

3.0
2.9
2.8
2.7
2.6
2.5
2.4
2.3
2.2
2.1
2.0
1.9
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1
1.0

Price 
(Thousands of Dollars)

Annual Yield

12% Coupon, 20-Year Bond

Exhibit 18.18 Price-Yield Relationships for Alternative Bonds

A. 12 PERCENT,
20 YEAR

B. 12 PERCENT,
3 YEAR

C. ZERO COUPON,
30 YEAR

Yield Price Yield Price Yield Price

1.0% $2,989.47 1.0% $1,324.30 1.0% $741.37

2.0 2,641.73 2.0 1,289.77 2.0 550.45

3.0 2,346.21 3.0 1,256.37 3.0 409.30

4.0 2,094.22 4.0 1,224.06 4.0 304.78

5.0 1,878.60 5.0 1,192.78 5.0 227.28

6.0 1,693.44 6.0 1,162.52 6.0 169.73

7.0 1,533.88 7.0 1,133.21 7.0 126.93

8.0 1,395.86 8.0 1,104.84 8.0 95.06

9.0 1,276.02 9.0 1,077.37 9.0 71.29

10.0 1,171.59 10.0 1,050.76 10.0 53.54

11.0 1,080.23 11.0 1,024.98 11.0 40.26

12.0 1,000.00 12.0 1,000.00 12.0 30.31
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2. The convex price-yield relationship will differ among bonds or other cash flow streams,
depending on the nature of the cash flow stream, that is, its coupon and maturity. For
example, the price-yield relationship for a high-coupon, short-term security will be almost
a straight line because the price does not change as much for a change in yields (e.g., the
12 percent, three-year bond in Exhibit 18.18 and shown in Exhibit 18.20). In contrast,
the price-yield relationship for a low-coupon, long-term bond will have a significant curve
(i.e., be very convex), as shown by the zero coupon, 30-year bond in Exhibit 18.18. These
differences in convexity are shown graphically in Exhibit 18.20. The curved nature of
the price-yield relationship is referred to as the bond’s convexity.

The Desirability of Convexity As shown by the graph in Exhibit 18.20, because of the con-
vexity of the price-yield relationship (especially the long-term, zero coupon bond) as yield in-
creases, the rate at which the price of the bond declines becomes slower. Similarly, when yields
decline, the rate at which the price of the bond increases becomes faster. Therefore, convexity
is considered a desirable trait. Specifically, if you have two bonds with equal duration but one
has greater convexity, you would want the bond with greater convexity because it would have
better price performance whether yields rise (the bond price declines less) or yields fall (the
bond price increases more).

Given this price-yield curve, modified duration is the percentage change in price for a nom-
inal change in yield as follows:14

18.15 Dmod =

dP
di
P

Notice that the dP/di line is tangent to the price-yield curve at a given yield as shown in
Exhibit 18.21. For small changes in yields (i.e., from y* to either y1 or y2), this tangent straight
line gives a good estimate of the actual price changes. In contrast, for larger changes in yields

Exhibit 18.20 Price-Yield for Alternat ive Bonds

0.01 0.02 0.03 0.04 0.05 0.120.110.100.090.080.070.06
Annual Yield

1.3

1.2

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Price 
(Thousands of Dollars)

0% Coupon, 30-Year Bond

12% Coupon, 3-Year Bond

14In mathematical terms, modified duration is the first differential of this price-yield relationship with respect to yield.
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(i.e., from y* to either y3 or y4), the straight line will estimate the new price of the bond at less
than the actual price shown by the price-yield curve. This misestimate arises because the mod-
ified-duration line is a linear estimate of a curvilinear relationship. Specifically, the estimate
using only modified duration will underestimate the actual price increase caused by a yield
decline and overestimate the actual price decline caused by an increase in yields. This graph,
which demonstrates the convexity effect, also shows that price changes are not symmetric
when yields increase or decrease. As shown, when rates decline, there is a larger price error
than when rates increase because, due to convexity, when yields decline prices rise at an in-
creasing rate, while prices decline at a decreasing rate when yields rise.

Determinants of Convexity Convexity is a measure of the curvature of the price-yield rela-
tionship. In turn, because modified duration is the slope of the curve at a given yield, convex-
ity indicates changes in duration. Mathematically, convexity is the second derivative of price
with respect to yield (d2P/di2) divided by price. Specifically, convexity is the percentage change
in dP/di for a given change in yield:

18.16 Convexity =

d2P
di2

P

Convexity is a measure of how much a bond’s price-yield curve deviates from the linear ap-
proximation of that curve. As indicated by Exhibit 18.19 and Exhibit 18.21, for noncallable
bonds convexity always is a positive number, implying that the price-yield curve lies above
the modified-duration (tangent) line. Exhibit 18.20 illustrates the price-yield relationship for
two bonds with very different coupons and maturities. (The yields and prices are contained
in Exhibit 18.18.)

Exhibit 18.21 Price Approximation Using Modif ied Durat ion

p*

Price

Tangent Line
at y* (Estimated Price)

Error in Estimating
Price Based Only on
Modified Duration

Error in Estimating
Price Based Only on
Modified Duration

Actual Price

y* y
4

y
2

y
1

y
3

Yield

Source: Frank J. Fabozzi, Gerald Buetow, and Robert R. Johnson, “Measuring Interest Rate Risk,” in

Handbook of Fixed-Income Securities, 7th ed. (New York: McGraw-Hill, 2005). Reproduced with permis-

sion from The McGraw-Hill Companies.
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These graphs demonstrate the following relationship between these factors and the convex-
ity of a bond:

• There is an inverse relationship between coupon and convexity (yield and maturity con-
stant)—that is, lower coupon, higher convexity.

• There is a direct relationship between maturity and convexity (yield and coupon constant)—
that is, longer maturity, higher convexity.

• There is an inverse relationship between yield and the convexity along the price-yield curve
(coupon and maturity constant). This means that the price-yield curve is more convex at
lower yields (upper left segment) and less convex at higher yields.

Therefore, a short-term, high-coupon bond, such as the 12 percent coupon, three-year bond in
Exhibit 18.20, has very low convexity—it is almost a straight line. In contrast, the zero-coupon,
30-year bond has high convexity.

Notably, the determinants of duration and convexity for option-free bonds are very similar.
Specifically, the three factors are the same—maturity, coupon, and yield—and the direction of im-
pact is the same—that is, maturity is positively related to both duration and convexity and both
coupon and yield are inverse. Therefore, high-duration, option-free bonds have high convexity.

The Modified-Duration-Convexity Effects In summary, the change in a bond’s price re-
sulting from a change in yield can be attributed to two sources: the bond’s modified duration
and its convexity. The relative effect of these two factors on the price change will depend on
the characteristics of the bond (i.e., its convexity) and the size of the yield change. For exam-
ple, if you are estimating the price change for a 300-basis-point change in yield for a zero cou-
pon, 30-year bond, the convexity effect would be fairly large because this bond would have
high convexity, and a 300-basis-point change in yield is relatively large. In contrast, if you are
dealing with only a 10-basis-point change in yields, the convexity effect would be minimal be-
cause it is a small change in yield. Similarly, the convexity effect would likewise be small even
if you assume a larger yield change if you are dealing with a bond with small convexity (i.e., a
high-coupon, short-maturity bond) because the price-yield curve for such a bond is almost a
straight line.

In conclusion, modified duration can help you derive an approximate percentage bond
price change for a given change in interest rates, but you must remember that it is only a
good estimate when you are considering small yield changes. The point is, you must also con-
sider the convexity effect on price change when you are dealing with large yield changes and/
or when the securities or cash flows have high convexity.

Computation of Convexity Again, the formula for computing the convexity of a stream of
cash flows looks fairly complex, but it can be broken down into manageable steps. You will
recall from our convexity equation (18.16) that:

Convexity =
d2P=di2

P

In turn:

18.17
d2P=di2

P
=

1

ð1+ iÞ2
Xn
t = 1

CFt
ð1+ iÞ ðt

2 + tÞ
" #

Exhibit 18.22 contains the computations related to this calculation for a three-year bond with a
12 percent coupon and 9 percent YTM, assuming annual flows.

The convexity for this bond is very low because it has a short maturity, high coupon, and
high yield. Note that the convexity of a security will vary along the price-yield curve. You will
get a different convexity at a 3 percent yield than at a 12 percent yield. In terms of the

666 Part 5: Analysis and Management of Bonds



computation, the maturity and coupon will be the same, but you will use a different discount
rate that reflects where you are on the curve. This is similar to the earlier observation that you
will get a different modified duration and convexity at different points on the price-yield curve
because the slope varies along the curve (the duration) and the rate of change in the slope (the
convexity) also varies. You also can see this mathematically because, depending on where you
are on the curve, you will be using a different market yield, and the Macaulay and modified
durations are inverse to the discount rate.15

To compute the price change attributable to the convexity effect after you know the bond’s
convexity, use this equation:

18.18 Price change due to convexity = 1/2 × price × convexity × (Δ in yield)
2

Exhibit 18.23 shows the change in bond price considering the duration effect and the con-
vexity effect for an 18-year bond with a 12 percent coupon and 9 percent YTM. For demon-
stration purposes, we assumed a decline of 100 and 300 basis points (BP) in rates (i.e., 9
percent to 8 percent and 9 percent to 6 percent).

With the 300-basis-point change, if you considered only the modified-duration effect, you
would have estimated that the bond went from 126.50 to 158.30 (a 25.14 percent increase),
when, in fact, the actual price is closer to 164.41, which is about a 30 percent increase.

18.8.5 Duration and Convexity for Callable Bonds
The discussion and presentation thus far regarding Macaulay and modified durations and con-
vexity have been concerned with option-free bonds. A callable bond is different because it pro-
vides the issuer with an option to call the bond under certain conditions and pay it off with

Exhibit 18.22 Computat ion of Convexity

Convexity=
d2P=di2

PV  of Cash Flows
=
d2P=di2

Price

d2P
di2

=
1

ð1+ iÞ2
Xn
t =1

ðt2 + tÞ CFt
ð1+ iÞt

" #

Convexity =
d2P=di2

Price

Example: 3-Year Bond, 12% Coupon, 9% YTM

(1) (2) (3) (4) (5)
Year CFt PV @ 9% PV CF t 2 + t (4) × (5)

1 120 0.9174 $ 110.09 2 $ 220.18

2 120 0.8417 101.00 6 606.00

3 120 0.7722 92.66 12 1,111.92

4 1,000 0.7722 772.20 12 9,266.40

Price = $1,075.95 $11,204.50

1

ð1+ iÞ2 =
1

ð1:09Þ2 =
1

1:19
=0:84

$11,204:50×0:84=$9,411:78

Convexity =
9,411:78

1,075:95
=8:75

15Exhibit 18.31 in the appendix to this chapter is a table that combines the computation of Macaulay and modified
duration and convexity using semiannual cash flows.
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funds from a new issue sold at a lower yield. Observers refer to this as a bond with an embed-
ded option. We noted earlier that the duration of a bond can be seriously affected by an em-
bedded call option if interest rates decline substantially below a bond’s coupon rate. In such a
case, the issuer will likely call the bond, which will dramatically change the maturity and the
duration of the bond. For example, assume a firm issues a 30-year bond with a 9 percent cou-
pon with a deferred call provision whereby the bond can be called in six years at 109 percent
of par. If the bond is issued at par, its original duration to maturity will be about 11 years. A
year later, if rates decline to about 7 percent, its duration to maturity will still be over 10 years
because duration is inversely related to yield and yields have declined. Notably, at a yield of 7
percent, this bond will probably trade at yield to call because at a 7 percent yield the firm will
likely exercise its option and call the bond in five years. Notably, the bond’s duration to first

Exhibit 18.23 Analysis of Bond Price Change Considering Duration

and Convexity

Example: 18-Year Bond, 12% Coupon, 9% YTM
Price: 126.50

Modified Duration: 8.38 (D*)
Convexity: 107.70

Estimate of Price Change Using Duration:

Percent Δ Price = D*(Δ in YLD/100)

Estimate of Price Change from Convexity:

Price Change = ½ × Price × Convexity × (Δ in YLD)2

A. Change in Yield: −100 BP

Duration Change: − 8:38×
− 100

100

� �
= +8:38%

+8.38% × 126.50 = +10.60

Convexity Change:
1

2
× (126.50) × 107.70 × (0.01)2

= 63.25 × 107.70 × 0.0001

= 6,812.03 × 0.0001 = 0.68

Combined Effect: 126.50

+10.60 (Duration)

137.10

+0.68 (Convexity)

137.78

B. Change in Yield: −300 BP

Duration Change: − 8:38×
− 300

100

� �
= +25:14%

126.50 × 1.2514 = 158.30(+31.80)

Convexity Effect:
1

2
× (126.50) × 107.70 × (0.03)2

6,812.03 × 0.0009 = 6.11

Combined Effect: 126.50

+31.80 (Duration)

158.30

+6.11 (Convexity)

164.41
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call would be about four years. Clearly, there is a significant difference between duration to
maturity (over 10 years) and duration to first call (about 4 years).

To understand the impact of the call feature on the duration and convexity of a bond, it is
important to consider what determines the price of a callable bond. A callable bond is a combi-
nation of a noncallable bond plus a call option that was sold to the issuer, which allows the issuer
to call the bond under the conditions discussed earlier. Because the call option is owned by the
issuer, it has negative value for the investor in the bond. Thus, the bondholder’s position is:

18.19 Long a callable bond = Long a noncallable bond + A short position in a call option

Therefore, the value (price) of a callable bond is equal to:

18.20 Callable bond price = Noncallable bond price − call option price

Given this valuation, anything that increases the value of the call option will reduce the value of
the callable bond.16 The point is, when interest rates decline, the right-hand side of this equation
experiences a conflict between the value of the noncallable bond that increases in value, and the
value of the call option that also increases but this option value has a negative effect on the bond
price. Notably, if the value of the call option increases faster than the value of the noncallable
bond, the overall value of the callable bond will decline when interest rates decline and this is
referred to as negative duration—that is, in contrast to the usual inverse relationship between
yield changes and bond price changes, in this case yield changes and price changes both decline.

Option-Adjusted Duration17 Given these two extreme values of (1) duration to maturity and
(2) duration to first call, the investment community derives a duration estimate that is referred
to as an option-adjusted or call-adjusted duration based on the probability that the issuing firm
will exercise its call option for the bond when the bond becomes freely callable. This option-
adjusted duration will be somewhere between these two extreme values. Specifically, when inter-
est rates are substantially above the coupon rate, the probability of the bond being called is very
small (i.e., the call option has very little value) and the option-adjusted duration will approach
the duration to maturity. In contrast, if interest rates decline to levels substantially below the
coupon rate, the probability of the bond being called at the first opportunity is very high
(i.e., the call option is very valuable and will probably be exercised) and the option-adjusted
duration will approach the duration to first call. In summary, the bond’s option-adjusted dura-
tion will be somewhere between these two extremes with the exact option-adjusted duration
depending on the level of interest rates relative to the bond’s coupon rate.

The option-adjusted duration can also be envisioned or computed based on the duration of
the two components, as follows:

18.21 Option-adjusted duration=Duration of the noncallable bond

− duration of the call option

If one conceives of duration as interest rate sensitivity, we know that at high interest rates a
change in yield will have little if any impact on the value of the option. Thus, the duration
(i.e., interest rate sensitivity) of the option would be close to zero and the option-adjusted du-
ration would equal that of a noncallable bond. In contrast, when yields decline below the cou-
pon yield, the call option will be very interest rate sensitive since the option will experience a
large increase in value at low yields. Thus, the duration (i.e., the interest rate sensitivity) of the
option will be fairly high and have a large impact on the callable bond’s option-adjusted

16For a further discussion of the effect of these embedded options, see Fabozzi, Buetow, and Johnson (2012) and Fa-
bozzi, Kalotay, and Dorigan (2012). Also see Winkelmann (1989).
17The discussion in this subsection will consider the option-adjusted duration on a conceptual and intuitive basis. For
a detailed mathematical treatment, see Dunetz and Mahoney (1988).
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duration—it will drive the duration of the callable bond toward the duration to first call. In fact,
it is possible to conceive of an option that is very leveraged such that it is extremely interest rate
sensitive (i.e., has a very large duration that exceeds the duration of the noncallable bond), re-
sulting in a negative option-adjusted duration. An example is a mortgage-backed security that
might decline in price when there is a decline in interest rates.

Convexity of Callable Bonds Exhibit 18.24 shows what happens to the price of a callable bond
versus the value of a noncallable bond when interest rates increase or decline. Starting from yield y*
(which is close to the par value yield), if interest rates increase, the value of the call option declines
because at market interest rates that are substantially above the coupon rate, it is unlikely the issuer
will want to call the issue. Therefore, the call option has very little value, and the price of the callable
bond will be similar to the price of a noncallable bond. In contrast, when interest rates decline below
y*, there is an increase in the probability that the issuer will want to use the call option—that is, the
value of the call option increases. As a result, the value of the callable bond will deviate from the value
of the noncallable bond—that is, the price of the callable bond will initially not increase as fast as the
noncallable bond price and eventually will not increase at all. This is what is shown in curve a-b.

In the case of the noncallable bond, we indicated that it had positive convexity because as yields
declined, the price of the bond increased at a faster rate. With the callable bond, when rates de-
cline, the price increases at a slower rate and eventually does not change at all. This pattern of
price-yield change for a callable bond when yields decline is referred to as negative convexity.

Needless to say, this price pattern (negative convexity) is one of the risks of a callable bond
versus a noncallable bond when interest rates decline.

18.8.6 Limitations of Macaulay and Modified Duration
It is important to understand Macaulay and modified duration because of the perspective
they provide regarding factors that affect the volatility and interest rate sensitivity of bonds.
However, it also is important for bond analysts and portfolio managers to recognize the seri-
ous limitations of these measures in the real world. The major limitations are as follows.

Exhibit 18.24 Noncal lable and Cal lable Bond Price-Yield Relationship

Price

y*
Yield

Callable Bond
a – b

Noncallable Bond
a – a′

a′

b

a

Source: Frank J. Fabozzi, Gerald W. Buetow, and Robert R. Johnson, “Measuring Interest Rate Risk,” in

the Handbook of Fixed-Income Securities, 7th ed. (New York: McGraw-Hill, 2005). Reproduced with per-

mission from The McGraw-Hill Companies.
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First, as noted in the discussion on convexity, the percent change estimates using modified
duration are good only for small-yield changes. This was demonstrated in Exhibit 18.21. As a
result, two bonds with equal duration may experience different price changes for large-yield
changes—depending on differences in the convexity of the bonds.

Second, it is difficult to determine the interest rate sensitivity of a portfolio of bonds when
there is a change in interest rates and the yield curve experiences a nonparallel shift. It was noted
earlier that the duration of a portfolio is the weighted average of the durations of the bonds in
the portfolio. Everything works well as long as all yields change by the same amount—that is,
there is a parallel shift of the yield curve. However, when yields change, the yield curve seldom
experiences a parallel shift. Assuming a nonparallel shift, which yield do you use to describe the
change—the short-, intermediate-, or long-maturity yield? Two portfolios that begin the period
with the same duration can have different ending durations and perform very differently, de-
pending on how the yield curve changed (i.e., did it steepen or flatten?) and the composition of
the portfolio (i.e., relative to its duration, was it a bullet or a barbell?). Consider the following
simple example for two portfolios that have a duration of 4.50 years:

Bond Coupon Maturity (Years) Yield Modified Duration Weights

Portfolio A
A 7.00 4 7.00 2.70 0.555

B 9.00 20 9.00 6.75 0.445

Portfolio B
C 8.00 10 8.00 4.50 1.000

As shown, the modified durations are equal at the initiation of the portfolio. Assume a nonpar-
allel change in yields where the yield curve steepens. Specifically, 4-year yields decline to 6 per-
cent, 10-year yields do not change, and 20-year yields rise to 10 percent. Portfolio B would
experience a very small change in value because of stability in yield for 10-year bonds. In con-
trast, the price for 4-year bonds will experience a small increase (because of small duration),
and the value of 20-year bonds will experience a large decline. Overall, the value of Portfolio A
will decline because of the weight of Bond B in the portfolio and its large decline in value due to
its large modified duration. Obviously, if the yield curve had flattened or inverted, the barbell
portfolio would have benefited from the change. This differential performance because of the
change in the shape of the yield curve (i.e., it did not experience a parallel shift) is referred to as
yield curve risk, which cannot be captured by the traditional duration-convexity presentation.

The third limitation of Macaulay and modified durations involves our initial calculation. We as-
sumed that cash flows from the bondwere not affected by yield changes—that is, we assumed option-
free bonds. Later, we saw the effect on the computed duration and convexity when we considered
the effect of an embedded call option in Exhibit 18.24. Specifically, we saw that the option-adjusted
duration would be some value between the duration to maturity and duration to first call and the
specific value would depend on the current market yield relative to the bond’s coupon. Further, we
saw that when interest rates declined with an embedded call option, the convexity of the bond went
from some positive value to negative convexity because the price of the callable bond increased at a
slower rate or it did not change when the yields declined (i.e., there is price compression).

Because of these limitations, practitioners have developed a way to approximate the dura-
tion of a bond or any security that can be impacted by a change in interest rates. This is re-
ferred to as effective duration, which is discussed in the following section.

Effective Duration18 As noted previously, the purpose of duration is to indicate the price
change of an asset to a change in yield—that is, it is a measure of the interest rate sensitivity
of an asset. Because modified duration is based on Macaulay duration, it can provide a

18This section benefited substantially from the thorough presentation in Fabozzi, Buetow, and Johnson (2012).
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reasonable approximation of the interest rate sensitivity of a bond that experiences a small-
yield change and one that is option free—if yield changes do not change the cash flows for
the bond. Unfortunately, the Macaulay and modified-duration measures cannot be used for:
(1) large-yield changes, (2) assets with embedded options, or (3) assets that are affected by
variables other than interest rates, such as common stocks or real estate.

To overcome these limitations, practitioners use effective duration, a direct measure of the in-
terest rate sensitivity of a bond or any asset assuming that there is a pricing model available to
estimate the market prices given a change in interest rates. As we will demonstrate, using this
measure it is possible to derive negative durations (which is not mathematically possible with
Macaulay) or durations that are longer than the maturity of the asset (likewise not possible
with Macaulay). Specifically, effective duration measures the interest rate sensitivity of a bond
taking into consideration that the cash flows of the bond can change when yields change due
to the existence of embedded options (e.g., call or put options). It is also possible to calculate
the effective duration for an option-free bond, in which case the computed duration value will
be equal to what would be derived for small-yield changes using modified duration. Put another
way, for an option-free bond the effective duration would equal the modified duration.

Notably, to implement the effective duration formula, it is necessary to use an interest rate
model and a corresponding pricing model that will provide price estimates for the asset when
interest rates and cash flows change. The formulas for calculating effective duration and effec-
tive convexity are:

18.22 Effective Duration ðDEff Þ= ðP− Þ− ðP+ Þ
2PS

18.23 Effective Convexity ðCEff Þ= ðP− Þ− ðP+ Þ− 2P
PS2

where:

P− = the estimated price of the asset after a downward shift in interest rates
P+ = the estimated price of the asset after an upward shift in interest rates
P = the current price of the asset ðbefore any interest rate shiftsÞ
S = the assumed shift in the term structure

The formulas are implemented by assuming small changes in yield (e.g., 10 basis points) both
down and up and using a pricing model to estimate the expected market prices (both P− and
P+) at the new yields. Everything else in the formulas is given. Consider the following bond
that we will initially assume is option free:

Par value $1,000

Coupon 6%

Maturity 8 years

Initial YTM 6%

Initial price (P ) 100

Given this initial scenario, we assume a change in yields of 10 basis points. The prices for the
bond at yields to maturity of 5.90 percent (P−) and 6.10 percent (P+) are:

0:0590ðP− Þ= 100:42760054

0:0610ðP+ Þ= 99:57457612
¯

ðP− Þ− ðP+ Þ= 0:85302442

2PS= ð2Þð100Þð0:001Þ= 0:20

DEff =
0:85302442

0:20
= 4:265122

672 Part 5: Analysis and Management of Bonds



Because this is a noncallable bond (option free), we know that this effective duration should
equal the modified duration we would derive based upon the Macaulay duration of 4.39.

Dmod =
4:39

1+
0:06
2

� � =
4:39
1:03

= 4:262

The difference is due to the rounding of the Macaulay duration.
The bond’s effective convexity would equal:

CEff =
ðP− Þ+ ðP+ Þ− 2P

PS2

=
100:42760054+ 99:57457612− 200

ð100Þð0:001Þ2

=
200:00217666− 200

0:0001

=
0:00217666
0:0001

= 21:766

We know from our earlier discussion that, at a lower yield, the duration would be higher. Spe-
cifically, if we assumed a YTM of 4 percent, the effective and modified durations would be
about 4.34 compared to about 4.26 at 6 percent.

Let us now assume that the bond is callable at 106 of par after 3 years. Using the Black,
Derman, and Toy (1990) no-arbitrage binomial model to estimate prices for this bond begin-
ning at a yield of 4 percent, we derive the following prices:

0:0390ðP− Þ= 108:55626094

0:0410ðP+ Þ= 107:92318176

0:04ðPÞ= 108:24082177

DEff =
108:55626094− 107:92318176
ð2Þð108:24082177Þð0:001Þ

= 2:92

As expected, because of the embedded call option that would have increased in value with a
decline in yields, this duration value (2.92) would be lower than the duration for the option-
free bond discussed earlier (4.34). In contrast, the effective durations for callable bonds at
higher yields (e.g., 8 percent) would be equal to the durations for option-free bonds because
the value of the option approaches zero.

The effective convexity of this callable bond at 4 percent would be:

CEff =
108:55626094+ 107:92318176− ½2ð108:24082177Þ�

ð108:24082177Þð0:001Þ2
=−20:33

As discussed, this is an example of negative convexity because the price increase is limited due
to the increasing value of the call option. For comparison purposes, the convexity of the op-
tion-free bond at 4 percent is 23.76, which is, as expected, slightly higher than its convexity
of 21.77 at 6 percent (recall that both duration and convexity are inversely related to yield).

Putable Bonds Although it is not feasible to discuss in detail the properties of bonds with put
options (putable bonds), it is possible to envision the effects if one considers the basic value of
a putable bond as follows:

18.24 Value of putable bond = Value of nonputable bond + value of the put option
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In this instance, the investor owns the option that allows him or her to sell the bond back to the
issuer at a stated price. This option has a positive impact on the value of the bond, and this option
increases in value when interest rates increase. Therefore, when rates increase, the price of the
bond does not decline as much as an option-free bond, but when rates decline, its price pattern
is similar to that of an option-free bond because the value of the put option approaches zero.

A visual presentation of the effect of the call option on the price-yield curve was contained
in Exhibit 18.24. Alternatively, Exhibit 18.25 and Exhibit 18.26 contain the effective duration-
yield curves and the effective convexity-yield curves, which show the significant impact of em-
bedded options on the effective duration and effective convexity of fixed-income securities.

Effective Duration Greater than Maturity Because effective duration is simply interest rate
sensitivity, it is possible to have an asset that is highly levered such that its interest rate sensitiv-
ity exceeds its maturity. For example, there are five-year, collateralized mortgage obligations
(CMOs) that are highly levered, and their prices will change by 15 percent to 20 percent when
interest rates change by 100 basis points. Using the formula discussed (Equation 18.22), you
would compute an effective duration of 15 or 20 for this five-year maturity security.

Negative Effective Duration We know from the formula for Macaulay duration that it is not
possible to compute a negative duration. Further, in the calculation for price volatility where we
use modified duration, we use −D* to reflect the negative relationship between price changes and
interest rate changes for option-free bonds. At the same time, we know that when we leave the
world of option-free bonds and consider bonds with embedded options, it is possible to envision
cases where bond prices move in the same direction as yields, which implies negative duration. A
prime example would be mortgage-backed securities where a significant decline in interest rates
will cause a substantial increase in refinancing prepayments by homeowners, which will reduce
the value of these bonds to holders. Therefore, you would see a decline in interest rates and a de-
cline in the price of these mortgage-backed bonds, which implies negative duration. Another way
to explain a price decline with lower interest rates is the value formula (Equation 18.20)—that is,
with lower interest rates, the value of the call option increases in value by more than the increase
in value of the noncallable bond, which causes a decline in the value of the callable bond.

Empirical Duration19 In the preceding discussion of effective duration, the point was made that
these computations required the use of an interest rate model and a bond pricing model that
considered cash flow changes when yields changed and generated market price estimates that
were inputs into the effective duration and effective convexity formulas. The question arises re-
garding what happens when you want to estimate interest rate sensitivity for an asset class where
it is not possible to generate well-specified market price estimates in response to yield changes.
The classic example would be common stocks where there is an impact on price when interest
rates change, but the interest rate effect can be overpowered by the growth rate effect that is like-
wise unknown. The other obvious example would be bonds with exotic embedded options (in-
cluding mortgage-backed bonds) where prices can change based upon the value of the exotic
option that is difficult to price. In order to derive some estimate of interest rate sensitivity under
such circumstances, analysts and portfolio managers employ empirical duration, which is the ac-
tual percentage price change for an asset in response to a change in yield during a specified his-
torical time period. The concept is best described by recalling the formula in Equation 18.14
used to determine the percentage price change for a bond using modified duration as follows:

%Δ Price= −Dmod × ðΔiÞ
where:

Dmod = the modified Macaulay duration
Δi = the change in interest rates in basis points divided by 100

19The discussion in this section considered the analysis in Hayre and Chang (1997).
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Exhibit 18.25 Effect ive Duration-Yield Curves
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Exhibit 18.26 Effect ive Convexity-Yield Curves
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The typical assumption is that we know Dmod and Δi and can solve for the approximate per-
centage price change. Alternatively, given this relationship, we can solve for Dmod as follows:

18.25 −Dmod =
%Δ Price

Δi

When we solve for it this way, it is no longer Dmod (modified duration), but Demp—empirical
duration. Given this formulation, if you observe a change in interest rates (Δi) and the change
in the price of an asset during the same time period, you can solve for the empirical duration
of the asset. Consider the following simple example:

• Interest rates decline by 200 BP.
• The price of a bond increases by 10 percent.

Demp = −
10

− 200=100
= −

10
− 2

= 5

Therefore, the change in price coincident with a change in interest rates indicates that this
bond has an empirical duration (Demp) of 5. This is a direct measure of the bond’s interest
rate sensitivity. You should think of it as the approximate percentage change in price for a
100-basis-point change in interest rates.

While this simple example indicates the concept of empirical duration, the technique that is
generally suggested for estimating empirical duration is to employ the following regression
model:

18.26
ΔP
P

= α+D**ΔY +u

where:

ΔP
P

= percentage change in price

α= constant term
D** = an estimate of Demp ðempirical durationÞ
ΔY = change in yield in basis points
u= random error term

The time interval for the data and the time period considered can vary based upon the asset
and purpose of the analysis. When working with bonds, some analysts employ daily data for short
time periods (months), while investigators using the concept for stocks or real estate (to be dis-
cussed) have employed weekly and monthly data for longer time periods (quarters or years).

Empirical Duration for Common Stock If one considers the Macaulay duration of com-
mon stock, it is possible to envision a fairly high number because you are dealing with a per-
petuity, and some growth stocks pay low dividends for many years. The values derived by
Reilly and Sidhu (1980), using various assumptions of price and growth, ranged from 10 years
to 20 years. In contrast, using empirical duration, one gets very different results.

Because we are dealing with the interest rate sensitivity of an asset, it is possible to compute
an empirical duration for common stock that is much lower than what is implied by Macaulay
duration and it is more variable. Observing a change in interest rates and the accompanying
percentage change in stock prices would indicate the interest rate sensitivity of stocks. Leibow-
itz (1987) conducted such an analysis and derived a rolling, one-year effective duration for the
S&P 500 that ranged from about zero to almost seven. When measuring the interest rate sensi-
tivity of aggregate common stocks over time, you would expect changes because, as demon-
strated by Reilly, Wright, and Chan (2000), the correlation between stock and bond returns
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varies substantially over time. In addition, you might anticipate significant differences in the
effective duration for alternative stocks. For example, you would expect a large difference in
the interest rate sensitivity (empirical duration) of a banking or utility stock (which is very in-
terest rate sensitive) compared to the empirical duration of a small-cap or technology stock,
where its value is based more on changes in its specific growth expectations than interest rates.
These differences in the interest rate sensitivity of common stocks are documented in Reilly,
Wright, and Johnson (2007).

18.9 YIELD SPREADS WITH EMBEDDED OPTIONS
Earlier in the chapter, we discussed the analysis of yield spread as a technique to enhance
bond investments or bond trades. At this point, it is necessary to revisit the concept of yield
spreads, keeping in mind the term structure of interest rates but, more important, with an
awareness of the significant impact that interest rate volatility has on the value of embedded
options in bonds. In this revisitation, we will consider two spreads: (1) static yield spreads
that consider the total term structure, and (2) option-adjusted spreads (OAS) that consider
changes in the term structure and alternative estimates of the volatility of interest rates.

18.9.1 Static Yield Spreads
You will recall that the traditional yield spread compares the yields between two bonds with
similar coupons and equal maturities as follows:

8%—20-Year AA Corporate Bond 8.20%

8%—20-Year Treasury Bond 7.10%

Yield Spread 1.10%

110 bp

There are three problems with this “traditional” yield spread:

• The two yields do not consider the prevailing term structures of interest rates but only con-
sider the yield spread at the one point on the curve (at 20 years).

• The analysis does not consider the fact that the corporate bond could have an embedded
option (put or call), whereby expected interest rate volatility may alter the cash flow for
this bond.

• While not true in this example, it is possible that investors would compare two bonds with
equal maturities but different coupon cash flow (e.g., a zero coupon bond versus a coupon
bond or a 12 percent coupon versus a 4 percent coupon).

The first concern (neglect of the term structure) suggests the consideration of the static
yield spread. It is contended that the proper way to compare non-Treasury bonds of the same
maturity but with different coupon rates is to compare them to a portfolio of Treasury securi-
ties that have the same cash flow. The way to do this, if there is not an existing Treasury bond
with the specified flows, is to discount the corporate bond’s cash flow as if the flows were risk
free. Specifically, discount them using the prevailing Treasury spot rates for the life of the cor-
porate bond. Consider the following example:

Corporate bond—8%, 5-year bond

If we discount this bond’s flows using the hypothetical Treasury spot rate curve contained in
Exhibit 18.27, the price would be $1,040.56, which is what this bond would sell at if it were a
Treasury bond. In fact, the bond is priced at $1,006.70. The question is, what is the spread that
must be added to all maturities of the Treasury spot rate curve that will reduce the value of the
bond from $1,040.56 to $1,006.70? Therefore, the static spread (also called the zero volatility
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spread) is the spread that will make the present value of the cash flows from the corporate
bond, when discounted at the Treasury spot rate plus this static spread, equal to the corporate
bond’s market price. To put it another way, how much of a static spread across all points on
the Treasury spot rate curve is required to generate the current market price for this bond? For
example, adding 70 basis points to every spot rate generates a price above $1,006.70, which
indicates that we need to consider a larger spread. As shown in Exhibit 18.28, using a spread
of 80 basis points generates a price of $1,006.70, which equals the current price of the corpo-
rate bond, which indicates that the static (zero volatility) spread for the bond is 80 basis
points, or 0.80 percent.

18.9.2 Option-Adjusted Spread
As noted, the traditional spread was a problem because it did not consider the full-term struc-
ture or the impact of interest rate volatility. The term structure problem was addressed by es-
timating the static (zero volatility) spread.

The interest rate volatility factor is considered by the option-adjusted spread (OAS) analy-
sis. Why is interest rate volatility a problem? The point is, as discussed earlier in the chapter, if
a bond has an embedded call option, this option can affect the bond’s expected cash flow. The
likelihood of the call being exercised will depend on future interest rates, the remaining matu-
rity of the bond, the call price, and other costs of a call and new issue.

Exhibit 18.27 Calculat ion of the Price of a 5-Year, 8 Percent Coupon Bond

Using Treasury Spot Rates

Period Cash Flow Treasury Spot Rate Present Value

1 $ 40 6.20 $ 38.80

2 40 6.30 37.60

3 40 6.40 36.40

4 40 6.50 35.20

5 40 6.60 34.00

6 40 6.70 32.84

7 40 6.80 31.64

8 40 6.90 30.48

9 40 7.00 29.36

10 1040 7.10 734.24

Theoretical price $1,040.56

Exhibit 18.28 Calculat ion of the Static Spread for a 5-Year, 8 Percent Coupon Corporate Bond

Period Cash Flow Treasury Spot Rate 80 BP Spread Spot Rate Present Value

1 $ 40 6.20 7.00 $ 38.64

2 40 6.30 7.10 37.30

3 40 6.40 7.20 35.98

4 40 6.50 7.30 34.66

5 40 6.60 7.40 33.36

6 40 6.70 7.50 32.07

7 40 6.80 7.60 30.81

8 40 6.90 7.70 29.57

9 40 7.00 7.80 28.35

10 1040 7.10 7.90 705.95

Present Value $1,006.70
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The goal of the OAS is similar to the static spread, except that the technique allows for a
change in the term structure over time based on alternative estimates of interest rate volatility.

The concept of OAS is best understood by a presentation of the steps involved in estimating
the OAS for a specific bond, as follows:

1. Based upon the prevailing Treasury yield curve, estimate the term structure of interest
rates (i.e., the prevailing Treasury spot rate curve) and the implied short-term forward
rates derived from the spot rates.

2. Select a probability distribution for short-term Treasury spot rates. This should be based
on the current term structure and the historical behavior of interest rates. The significant
estimate is the volatility of interest rates (i.e., the standard deviation of yields)—that is,
how much will the forward rates change each period?

3. Using the probability distribution specified in Step 2 and Monte Carlo simulation, it is
possible to randomly generate a large number of interest rate paths (e.g., 1,000).

4. For bonds with embedded options (such as callable bonds), develop rules for determining
when the option will be exercised. For example, given the coupon, maturity, and call op-
tion, at what interest rate will the issue be called?

5. For each interest rate path generated in Step 3, determine the cash flows from the bond,
given (a) the information about the bond (i.e., its call provision), and (b) the rules estab-
lished in Step 4 for calling the bond.

6. For an assumed spread relative to the Treasury term structure of spot rates along a path,
calculate a present value for all paths created in Step 3.

7. Calculate the average present value for all the interest rate paths.
8. Compare the average present value calculated in Step 7 to the market price of the bond. If

they are equal, the assumed spread used in Step 6 is the option-adjusted spread. If they are
not, try another spread and repeat Steps 6, 7, and 8.

The computed option-adjusted spread (OAS) is the average spread over the Treasury spot rate
curve based on the potential paths that can be realized in the future for interest rates. The reason
it is referred to as “option adjusted” is because the potential paths of cash flow are adjusted to
reflect the effect of the options embedded in the bonds. Therefore, this option-adjusted spread
(OAS) is the spread after taking account of the spread required by the embedded option and,
therefore, this OAS can be compared to a spread for an option-free bond. For example, the nom-
inal spread for a callable corporate bond may be 300 basis points (3.00 percent) and look desir-
able relative to a noncallable corporate with a spread of only 125 basis points (1.25 percent). The
fact is, the OAS for this callable bond might be only 140 basis points (which implies that the
required extra yield for the embedded call option is 160 basis points). It is this 140 BP (1.40 per-
cent) that needs to be compared to the 125 BP for the noncallable corporate bond.

The following are some technical issues that an analyst should be aware of when attempting
to estimate the OAS and also factors that can cause differences in an estimate of the OAS for a
bond by alternative dealers:

• It is necessary to have a large number of paths for the simulation.
• The estimate of the probability distribution, which includes your expected interest rate vol-

atility, is crucial. Notably, if alternative firms differ in this estimate of expected interest rate
volatility, it can cause differences in the OAS estimate.

• It is necessary to determine the relationship between short-term rates and refinancing rates.
Specifically, how much more does the firm have to pay above the short-term forward rate
(i.e., the refinancing rate is a long-term rate)? Empirically, what is this relationship?

• A call rule must be specified. This depends upon the coupon rate for the bond and other
costs. It has been assumed to be almost 300 BP below the coupon rate (e.g., 5.0 percent
with at least three years to maturity).
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As noted, different assumptions regarding these technical issues can cause different estimates of
the OAS by alternative dealers. The critical estimate is the expected interest rate volatility, and
this can vary between dealers; also, individual dealers can change their estimates over time.

SUMMARY
• The value of a bond equals the present value of all

future cash flows accruing to the investor. Cash
flows for the conservative buy-and-hold bond inves-
tor include periodic interest payments and principal
return; cash flows for the aggressive investor include
periodic interest payments and the capital gain or
loss when the bond is sold prior to its maturity.
Bond investors can maximize their portfolio rates
of return by accurately estimating the level of inter-
est rates and, more importantly, by estimating
changes in interest rates, yield spreads, and credit
quality. Similarly, they must compare coupon rates,
maturities, and call features of alternative bonds.

• There are five bond yield measures: nominal yield,
current yield, promised yield to maturity, promised
yield to call, and realized (horizon) yield. The prom-
ised YTM and promised YTC equations include the
interest-on-interest (or coupon reinvestment) as-
sumption. For the realized (horizon) yield computa-
tion, the investor must estimate the reinvestment
rate and the future selling price for the bond. The
fundamental determinants of interest rates are a real
risk-free rate, the expected rate of inflation, and a
risk premium.

• The yield curve (or the term structure of interest
rates) shows the relationship between the yields on
a set of comparable bonds and the term to maturity.
Based upon this yield curve, it is possible to derive a
theoretical spot rate curve. In turn, these spot rates
can be used to value bonds using an individual spot
rate for each cash flow. This valuation approach is
becoming more useful in a world where bonds have
very different cash flows. In addition, these spot
rates imply investor expectations about future rates,
referred to as forward rates. Yield curves exhibit
four basic patterns. Three theories attempt to ex-
plain the shape of the yield curve: the expectations
hypothesis, the liquidity preference (term premium)
hypothesis, and the segmented market (preferred
habitat) hypothesis.

• It is important to understand what causes changes in
interest rates and how these changes in rates affect
the prices of bonds. Differences in bond price volatil-
ity are mainly a function of differences in yield, cou-

pon, and term to maturity. There are four duration
measures that have been used as measures of bond
price volatility or interest rate sensitivity. The Ma-
caulay duration measure incorporates coupon, matu-
rity, and yield in one measure. In turn, modified
duration (which is directly related to Macaulay dura-
tion) provides an estimate of the response of bond
prices to changes in interest rates under certain as-
sumptions. Because modified duration provides a
straight-line estimate of the curvilinear price-yield
function, you must consider modified duration to-
gether with the convexity of a bond for large changes
in yields and/or when dealing with securities that
have high convexity. Notably, an embedded call op-
tion feature on a bond can have a significant impact
on its duration (the call feature can shorten it dra-
matically) and on its convexity (the call feature can
change the convexity from a positive value to a nega-
tive value). Following a discussion of some of the
limitations of Macaulay and modified durations as
measures of interest rate sensitivity, effective dura-
tion is introduced as a direct measure of interest
rate sensitivity—that is, it is the estimated percentage
change in price for a 100-basis-point change in inter-
est rates and allows for the repricing of bonds due to
changes in cash flow caused by changes in interest
rates. Notably, with effective duration, it is necessary
to have a valid bond pricing model and it is possible
to have effective durations longer than maturity as
well as negative duration.

• Finally, there are instances when it is very difficult
to estimate the price of some bonds or other assets
when there is a change in interest rates as required
for effective duration (e.g., some mortgage-backed
securities, common stock, and real estate). In these
instances, analysts consider estimating empirical du-
ration, which is based on the analysis of historical
data on price changes that accompany interest rate
changes. While it is possible to derive such estimates
for a range of assets, it is important to remember
that the empirical duration values derived can vary
dramatically and are notoriously unstable.

• We concluded the chapter by revisiting yield
spreads for bonds with embedded options. To take

Chapter 18: The Analysis and Valuation of Bonds 681



account of the spread across the total term structure
of interest rates, we described and demonstrated the
static spread. In order to consider the impact of in-
terest rate volatility on the embedded options, we
discussed and described the steps to estimate the
option-adjusted spread (OAS) for these bonds.

• Given the background in bond valuation and the
factors that influence bond value and bond return
volatility, we are ready to consider how to build a
bond portfolio that is consistent with our goals and
objectives. Bond portfolio analysis is the topic of
Chapter 19.
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QUESTIONS
1. Why does the present value equation appear to be more useful for the bond investor

than for the common stock investor?
2. What are the important assumptions made when you calculate the promised yield to

maturity? What are the assumptions when calculating promised YTC?
3. a. Define the variables included in the following model:

i = (RFR, I, RP)
b. Assume that the firm whose bonds you are considering is not expected to break even

this year. Discuss which factor in the model will be affected by this information.
4. We discussed three alternative hypotheses to explain the term structure of interest rates.

Briefly discuss the three hypotheses, and indicate which one you think best explains the
alternative shapes of a yield curve.

5. a. Explain what is meant by the term structure of interest rates. Explain the theoretical
basis of an upward-sloping yield curve.

b. Explain the economic circumstances under which you would expect to see an inverted
yield curve.

c. Define “real” rate of interest.
d. Over the past several years, fairly wide yield spreads between AAA corporates and

Treasuries have occasionally prevailed. Discuss the possible reasons for this.
6. As the portfolio manager for a large pension fund, you are offered the following bonds:

Coupon Maturity Price Call Price Yield to Maturity

Edgar Corp. (new issue) 14.00% 2012 $101.3/4 $114 13.75%
Edgar Corp. (new issue) 6.00 2012 48.1/8 103 13.60
Edgar Corp. (2000 issue) 6.00 2012 48.7/8 103 13.40

Assuming that you expect a decline in interest rates over the next three years, identify
and justify which of these bonds you would select.
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7. You expect interest rates to decline over the next six months.
a. Given your interest rate outlook, state what kinds of bonds you want in your portfolio

in terms of duration, and explain your reasoning for this choice.
b. You must make a choice between the following three sets of noncallable bonds. For

each set, select the bond that would be best for your portfolio, given your interest
rate outlook and the consequent strategy set forth in Part a. In each case, briefly dis-
cuss why you selected the bond.

Maturity Coupon Yield to Maturity

Set 1: Bond A 15 years 10% 10%
Bond B 15 years 6% 8%

Set 2: Bond C 15 years 6% 10%
Bond D 10 years 8% 10%

Set 3: Bond E 12 years 12% 12%
Bond F 15 years 12% 8%

8. At the present time, you expect a decline in interest rates and must choose between two
portfolios of bonds with the following characteristics:

Portfolio A Portfolio B

Average maturity 10.5 years 10.0 years
Average YTM 7% 10%
Modified duration 5.7 years 4.9 years
Modified convexity 125.18 40.30
Call features Noncallable Deferred call features that

range from 1 to 3 years

Select one of the portfolios and discuss three factors that would justify your selection.
9. The Francesca Finance Corporation has issued a bond with the following characteristics:

Maturity—25 years
Coupon—9%
Yield to maturity—9%
Callable—after 3 years @ 109
Duration to maturity—8.2 years
Duration to first call—2.1 years

a. Discuss the concept of call-adjusted duration, and indicate the approximate value
(range) for it at the present time.

b. Assuming interest rates increase substantially (i.e., to 13 percent), discuss what will
happen to the call-adjusted duration and the reason for the change.

c. Assuming interest rates decline substantially (i.e., they decline to 4 percent), discuss
what will happen to the bond’s call-adjusted duration and the reason for the change.

d. Discuss the concept of negative convexity as it relates to this bond.
10. Option-adjusted duration and effective duration are alternative measures used by analysts

to evaluate fixed-income securities with embedded options. Briefly describe each mea-
sure, and how to apply each to the evaluation of fixed-income securities with embedded
options.

11. A portfolio manager at Madison Trust Company is structuring a fixed-income portfolio
to meet the objectives of a client. This client plans on retiring in 15 years and wants a
substantial lump sum at that time. The client has specified the use of AAA-rated
securities.
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The portfolio manager compares coupon U.S. Treasuries with zero coupon stripped
U.S. Treasuries and observes a significant yield advantage for the stripped bonds.

Maturity

Coupon

U.S. Treasuries

Zero Coupon Stripped

U.S. Treasuries

3 year 5.50% 5.80%
5 year 6.00% 6.60%
7 year 6.75% 7.25%
10 year 7.25% 7.60%
15 year 7.40% 8.80%
30 year 7.75% 7.75%

Briefly discuss two reasons why zero coupon stripped U.S. Treasuries could yield more
than coupon U.S. Treasuries with the same final maturity.

12. a. In terms of option theory, explain the impact on the offering yield of adding a call
feature to a proposed bond issue.

b. Explain the impact on both bond duration and convexity of adding a call feature to a
proposed bond issue.
Assume that a portfolio of corporate bonds is managed to maintain targets for modi-
fied duration and convexity.

c. Explain how the portfolio could include both callable and noncallable bonds while
maintaining the targets.

d. Describe one advantage and one disadvantage of including callable bonds in this
portfolio.

13. David Young, CFA, has decided to add some asset-backed securities (ABS) to his fixed-
income portfolio. He has narrowed the choice to an automobile ABS and a fixed-rate
home equity loan (second mortgage) ABS.

Automobile ABS are available at a pricing spread of 75 basis points over comparable-
maturity Treasuries, with a zero volatility spread of 67 basis points. Home equity loan
ABS are available at a pricing spread of 85 basis points over comparable-maturity Trea-
suries, with an option-adjusted spread of 60 basis points.
a. Explain why the traditional yield spread is not an appropriate measure of yield ad-

vantage for ABS.
b. Describe the concepts of:

(1) Zero volatility spread
(2) Option-adjusted spread

c. Explain why option-adjusted spread is the appropriate measure of yield for a second
mortgage ABS.

14. The asset-backed securities (ABS) market has grown in the past few years partly as a re-
sult of credit enhancements to ABS.
a. Describe a “letter of credit” and the risk to the investor associated with relying exclu-

sively on this type of credit enhancement.
b. Describe “early amortization” and the risk to the investor associated with relying ex-

clusively on this type of credit enhancement.
15. Cara Kiley owns a newly issued U.S. government agency fixed-rate pass-through mort-

gage backed security (MBS) and wants to evaluate the sensitivity of its principal cash
flow to the following interest rate scenario:
• Interest rates instantaneously decline by 250 basis points for all maturities, remain

there for one year, and then,
• Interest rates instantaneously increase 350 basis points for all maturities and remain

there for the next year.
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Currently, the MBS is priced close to par and the yield curve is “flat.” Cara does not ex-
pect the shape of the yield curve to change during her interest rate scenario.
a. (1) State whether, in the interest rate scenario described, the MBS principal cash flows:

• Increase or decrease in the first year
• Increase or decrease in the second year
(2) Discuss the reason why principal cash flows change.

Cara also wants to evaluate the price sensitivity of her MBS to changes in interest rates.
She knows that modified duration and effective duration are two possible measures she
could use to evaluate price sensitivity.
b. Select and justify with one reason which duration measure Cara should use to evalu-

ate the price sensitivity of her MBS.
Cara also owns a newly issued U.S. government agency collateralized mortgage obliga-
tion interest-only (IO) security.
c. State whether the IO security price increases or decreases in the first year of the inter-

est rate scenario described. Justify your response.
16. On May 30, 2011, Alessandra Burke is considering purchasing one of the newly issued

10-year AAA corporate bonds shown in the following exhibit. Alessandra notes that the
yield curve is currently flat and assumes that the yield curve shifts in an instantaneous
and parallel manner.

BOND CHARACTERISTICS

Description Coupon Price Callable Call Price

Sophie due May 30, 2021 6.00% 100.00 Noncallable Not applicable
Celeste due May 30, 2021 6.20% 100.00 Currently callable 102.00

a. Contrast the effect on the price of both bonds if yields decline more than 100 basis
points. (No calculation is required).

b. State and explain under which two interest rate forecasts Alessandra would prefer the
Celeste bond over the Sophie bond.

c. State the directional price change, if any, assuming interest rate volatility increases,
for each of the following:
(1) The Sophie bond
(2) The Celeste bond

PROBLEMS
1. Four years ago, your firm issued $1,000 par, 25-year bonds, with a 7 percent coupon rate

and a 10 percent call premium.
a. If these bonds are now called, what is the approximate yield to call for the investors

who originally purchased them?
b. If these bonds are now called, what is the actual yield to call for the investors who

originally purchased them at par?
c. If the current interest rate on the bond is 5 percent and the bonds were not callable, at

what price would each bond sell?
2. Assume that you purchased an 8 percent, 20-year, $1,000 par, semiannual payment bond

priced at $1,012.50 when it has 12 years remaining until maturity. Compute:
a. Its promised yield to maturity
b. Its yield to call if the bond is callable in three years with an 8 percent premium

3. Calculate the Macaulay duration of an 8 percent, $1,000 par bond that matures in three
years if the bond’s YTM is 10 percent and interest is paid semiannually.
a. Calculate this bond’s modified duration.
b. Assuming the bond’s YTM goes from 10 percent to 9.5 percent, calculate an estimate

of the price change.
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4. Two years ago, you acquired a 10-year zero coupon, $1,000 par value bond at a 12 per-
cent YTM. Recently, you sold this bond at an 8 percent YTM. Using semiannual com-
pounding, compute the annualized horizon return for this investment.

5. A bond for the Chelle Corporation has the following characteristics:

Maturity—12 years
Coupon—10%
Yield to maturity—9.50%
Macaulay duration—5.7 years
Convexity—48
Noncallable

a. Calculate the approximate price change for this bond using only its duration, assum-
ing its yield to maturity increased by 150 basis points. Discuss (without calculations)
the impact when you include the convexity effect.

b. Calculate the approximate price change for this bond (using only its duration) if its
yield to maturity declined by 300 basis points. Discuss (without calculations) what
would happen to your estimate of the price change if this was a callable bond.

6. The Clarence Corporation has issued bonds that pay semiannually with the following
characteristics:

Coupon Yield to Maturity Maturity Macaulay Duration

8% 8% 15 years 10 years

a. Calculate modified duration using the information provided.
b. Explain why modified duration is a better measure than maturity when calculating the

bond’s sensitivity to changes in interest rates.
c. Identify the direction of change in modified duration if:

(1) the coupon of the bond were 4 percent, not 8 percent.
(2) the maturity of the bond were 7 years, not 15 years

d. Define convexity and explain how modified duration and convexity are used to ap-
proximate the bond’s percentage change in price, given a large change in interest rates.

7. a. Using the information in the following table, calculate the projected price change for
Bond B if the yield to maturity for this bond falls by 75 basis points.

b. Describe the shortcoming of analyzing Bond A strictly to call or to maturity. Explain
an approach to remedy this shortcoming.

LAUREN CORPORATION BOND INFORMATION (AS OF 2012)

Bond A

(Callable)

Bond B

(Noncallable)

Maturity 2022 2022
Coupon 11.50% 7.25%
Current price 125.75 100.00
Yield to maturity 7.70% 7.25%
Modified duration to maturity 6.20 6.80
Convexity to maturity 0.50 0.60
Call date 2016 —
Call price 105 —
Yield to call 5.10% —
Modified duration to call 3.10 —
Convexity to call 0.10 —

8. U.S. Treasuries represent a significant holding in Lauren’s pension portfolio. You decide
to analyze the yield curve for U.S. Treasury Notes.
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a. Using the data in the following table, calculate the five-year spot and forward rates,
assuming annual compounding. Show calculations.

U.S. TREASURY NOTE YIELD CURVE DATA

Years to

Maturity

Par Coupon

Yield to Maturity

Calculated

Spot Rates

Calculated

Forward Rates

1 5.00 5.00 5.00
2 5.20 5.21 5.42
3 6.00 6.05 7.75
4 7.00 7.16 10.56
5 7.00 — —

b. Define and describe each of the following three concepts:
• Yield to maturity
• Spot rate
• Forward rate
Explain how these three concepts are related.

You are considering the purchase of a zero coupon U.S. Treasury Note with four years to
maturity.
c. Based on the preceding yield curve analysis, calculate both the expected yield to matu-

rity and the price for the security. Show calculations.
9. The following table shows yields to maturity on U.S. Treasury securities as of January 1,

2011:

Term to Maturity Yield to Maturity

1 year 3.50%
2 years 4.50%
3 years 5.00%
4 years 5.50%
5 years 6.00%
10 years 6.60%

a. Based on the data in the table, calculate the implied forward one-year rate of interest
at January 1, 2014.

b. Describe the conditions under which the calculated forward rate would be an unbiased
estimate of the one-year spot rate of interest at January 1, 2014.

Assume that one year earlier, at January 1, 2010, the prevailing term structure for U.S. Trea-
sury securities was such that the implied forward one-year rate of interest at January 1,
2014, was significantly higher than the corresponding rate implied by the term structure at
January 1, 2011.
c. On the basis of the pure expectations theory of the term structure, briefly discuss two

factors that could account for such a decline in the implied forward rate.

Multiple-scenario forecasting frequently makes use of information from the term struc-
ture of interest rates.
d. Briefly describe how the information conveyed by this observed decrease in the im-

plied forward rate for 2014 could be used in making a multiple-scenario forecast.
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10. Bonds of Francesca Corporation with a par value of $1,000 sell for $960, mature in five
years, and have a 7 percent annual coupon rate paid semiannually.
a. Calculate the:

(1) current yield
(2) yield to maturity (to the nearest whole percent—that is, 3 percent, 4 percent, 5

percent, etc.)
(3) horizon yield (also called realized or total return) for an investor with a three-year

holding period and a reinvestment rate of 6 percent over the period. At the end of
three years, the 7 percent coupon bonds with two years remaining will sell to yield 7
percent.

Show your work.
b. Cite one major shortcoming for each of the following fixed-income yield measures:

(1) current yield
(2) yield to maturity
(3) horizon yield (also called realized or total return)

11. Exhibit 18.29 shows the characteristics of two annual pay bonds from the same issuer
with the same priority in the event of default, and Exhibit 18.30 displays spot interest
rates. Neither bond’s price is consistent with the spot rates. Using the information in
Exhibits 18.29 and 18.30, recommend either Bond A or Bond B for purchase. Justify
your choice.

12. You ran a regression of the yield of TBR Company’s 10-year bond on the 10-year U.S.
Treasury benchmark’s yield using month-end data for the past year. You found the fol-
lowing result:

YieldTBR = 0.54 + 1.22 YieldTreasury

where YieldTBR is the yield on the TBR bond and YieldTreasury is the yield on the U.S.
Treasury bond. The modified duration on the 10-year U.S. Treasury is 7.0 years, and
modified duration on the TBR bond is 6.93 years.
a. Calculate the percentage change in the price of the 10-year U.S. Treasury, assuming a

50-basis-point change in the yield on the 10-year U.S. Treasury.
b. Calculate the percentage change in the price of the TBR bond, using the regression

equation, assuming a 50-basis-point change in the yield on the 10-year U.S. Treasury.

Exhibit 18.30 Spot Interest Rates

Term Spot Rates (Zero Coupon)

1 year 5%

2 year 8%

3 year 11%

Exhibit 18.29 Bond Character ist ics

Bond A Bond B

Coupons Annual Annual

Maturity 3 years 3 years

Coupon rate 10% 6%

Yield to maturity 10.65% 10.75%

Price 98.40 88.34
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13. Edgar Wall is considering the purchase of one of the two bonds described in the follow-
ing table. Wall realizes his decision will depend primarily on effective duration, and he
believes that interest rates will decline by 50 basis points at all maturities over the next
six months.

BOND DESCRIPTIONS

Characteristic EBR CRR

Market price 101.75 101.75
Maturity date June 1, 2021 June 1, 2021
Call date Noncallable June 1, 2016
Annual coupon 6.25% 7.35%
Interest payment Semiannual Semiannual
Effective duration 7.35 5.40
Yield to maturity 6.02% 7.10%
Credit rating A A

a. Calculate the percentage price change forecasted by effective duration for both the
EBR and CRR bonds if interest rates decline by 50 basis points over the next six
months. Show your work.

b. Calculate the six-month horizon return (in percent) for each bond, if the actual EBR
bond price equals 105.55 and the actual CRR bond price equals 104.15 at the end of
six months. Assume you purchased the bonds to settle on June 1, 2011. Show your
work.

Wall is surprised by the fact that although interest rates fell by 50 basis points, the actual
price change for the EBR bond was greater than the price change forecasted by effective
duration, whereas the actual price change for the CRR bond was less than the price
change forecasted by effective duration.
c. Explain why the actual price change would be greater for the EBR bond and the actual

price change would be less for the CRR bond.
14. a. Discuss how each of the following theories for the term structure of interest rates

could explain an upward slope of the yield curve:
(1) Pure expectations (unbiased)
(2) Liquidity preference (term premium)
(3) Market segmentation

The following are the current coupon yields to maturity and spot rates of interest for six
U.S. Treasury securities. Assume all securities pay interest annually.

YIELDS TO MATURITY AND SPOT RATES OF INTEREST

Term to Maturity

Current Coupon

Yield to Maturity

Spot Rate

of Interest

1-year Treasury 5.25% 5.25%
2-year Treasury 5.75 5.79
3-year Treasury 6.15 6.19
5-year Treasury 6.45 6.51
10-year Treasury 6.95 7.10
30-year Treasury 7.25 7.67

b. Compute, under the pure expectations theory, the two-year implied forward rate three
years from now, given the information provided in the preceding table. State the as-
sumption underlying the calculation of the implied forward rate.
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Exhibit 18.31 Calculat ion of Durat ion and Convexity for an 8 Percent, 5-Year Bond

Sel l ing to Yield 6 Percent

Period Cash Flow Discount Factor PV PV × t PV × t × (t + 1)

1 40.00 0.9709 38.83 38.83 77.67

2 40.00 0.9426 37.70 75.41 226.22

3 40.00 0.9151 36.61 109.82 439.27

4 40.00 0.8885 35.54 142.16 710.79

5 40.00 0.8626 34.50 172.52 1,035.13

6 40.00 0.8375 33.50 201.00 1,406.97

7 40.00 0.8131 32.52 227.67 1,821.32

8 40.00 0.7894 31.58 252.61 2,273.50

9 40.00 0.7664 30.66 275.91 2,759.10

10 1,040.00 0.7441 773.86 7,738.58 85,124.34

Total 1,085.30 9,234.50 95,874.32

Macaulay Duration=
9,234:50

2×1,085:30
=4:25

Modified Duration=
4:25

1:03
= 4:13

Convexity =
95,874:32

ð1:03Þ2 × 22 × 1,085:30
=20:82



CHA P T E R 19
Bond Portfolio Management
Strategies

After you read this chapter, you should be able to answer the following questions:

• What are the five major classes of bond portfolio management strategies?
• How is the investment style box defined for fixed-income portfolios?
• What are the two main types of passive bond portfolio management strategies?
• What are the main active bond portfolio management strategies?
• How do active bond portfolio strategies differ from one another in terms of scope, scalability, and risk-adjusted

return potential?
• What is meant by core-plus bond portfolio management?
• What are the primary “plus” strategies in a core-plus approach to management?
• How does a matched-funding approach to bond portfolio management differ from an active or passive approach?
• How does bond immunization work and how does that strategy differ from a cash-matching approach to

managing a bond portfolio?
• What other dedicated management strategies are available to bond managers?
• What is meant by a contingent immunization approach to bond portfolio management?

In this chapter, we shift attention from bond valuation and analysis to an examination
of the most widely used bond portfolio management strategies. After a brief discussion
of how bonds have performed as an asset class in recent years and how fixed-income
investment styles are typically classified, we will see that these strategies can be classi-
fied into one of five broad approaches: passive management, active management,
core-plus management, matched-funding management, and contingent and structured
active management. In the following sections, we describe these approaches in more
detail and give examples of how each is used in practice.

19.1 BOND PORTFOLIO PERFORMANCE, STYLE, AND STRATEGY
The volatile pattern of interest rates prevailing during recent decades has provided increasingly at-
tractive returns to bond investors of all types. Active bond portfolio managers have found the fre-
quent opportunities to realize capital gains that resulted from those rate shifts to be especially
attractive. However, despite the favorable economic climate that has prevailed for most of the last
quarter century, it remains the case that fixed-income portfolios generally produce both less return
and less volatility than other asset classes (e.g., domestic equity, foreign equity, real estate). Exhibit
19.1 summarizes the average annual returns and standard deviations for several performance in-
dexes over the 20-year period ending in 2010, a time horizon that saw two major downturns in eq-
uity markets. Bond portfolios—as represented by the Citigroup U.S. Government Bond, World
Government Bond, and U.S. Corporate Bond indexes—fall at the lower end of the risk-return spec-
trum measured by the capital market line, making them a conservative choice within an investor’s
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overall asset allocation strategy. On the other hand, the U.S. High Yield Bond Index exhibited risk
and return dynamics that made it more comparable to many of the equity indexes. Finally, notice
that the relatively low historical correlation between fixed-income and equity securities—only 0.08
over this time period—have made bond portfolios an excellent tool for diversifying risk as well.

In Chapter 16, we saw that it was useful to classify the investment style of equity portfolios
along two dimensions: market capitalization and relative valuation (i.e., value vs. growth). Simi-
larly, the investment style of a bond portfolio can be summarized by its two most important char-
acteristics: credit quality and interest rate sensitivity. Exhibit 19.2 shows how the 3 × 3 style grid can
be adjusted to accommodate these dimensions. The average credit quality of the portfolio can be
classified as high grade (e.g., government, agency, AAA-rated or AA-rated corporate bonds), me-
dium grade (e.g., A-rated or BBB-rated), or low grade (e.g., below BBB-rated), based on the profile
of the composite holding. We also established in the last chapter that average duration is an effec-
tive way to measure the portfolio’s price sensitivity to interest rate changes. The second dimension
of the bond portfolio’s investment style can be separated as short term (e.g., duration less than 3.0
years), intermediate term (e.g., duration between 3.0 and 6.5 years), or long term (e.g., duration
more than 6.5 years). For example, the Barclays Capital U.S. Aggregate Bond Index, one of the
most widely used benchmarks, is purposely constructed to mimic the profile of the investment
grade fixed-income security market in the United States, which typically consists of 70–80 percent
government, agency, or AAA-rated bonds. The BCA Index is structured to maintain an average
duration of between 4.0 and 5.0 years. Thus, it would plot in the middle cell of the top row of the
style grid in Exhibit 19.2 and would be classified as a high-grade/intermediate-term portfolio.

Just as the inherent investment style of one bond portfolio compared to another can vary
widely, so too can the underlying strategic approach adopted by the managers who formed
those portfolios. The nature of the investor’s problem usually dictates the way in which the
manager will think about designing the bond portfolio that solves that problem. Consequently,
an investor who desires a specific amount of cash to fund a financial obligation in the near

Exhibit 19.1 Risk-Return Comparison between Bond Portfol ios and Other Asset Classes
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future will likely have a very different strategy for assembling a fixed-income portfolio than
someone whose goal is to maximize capital gains resulting from an anticipated shift in interest
rates. Exhibit 19.3, which is based in part on the development in Leibowitz (1986a), indicates
that bond portfolio strategies can be divided into the five broad groups mentioned above.

Exhibit 19.2 Fixed- Income Investment Style Grid
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Exhibit 19.3 Bond Portfol io Investment Strategies

1. Passive Management Strategies

a. Buy and hold

b. Indexing

2. Active Management Strategies

a. Interest rate anticipation

b. Valuation analysis

c. Credit analysis

d. Yield spread analysis

e. Sector/country analysis

f. Prepayment/option analysis

g. Other (e.g., liquidity, currency, anomaly capture)

3. Core-Plus Management Strategies

a. Enhanced indexing

b. Active/passive “plus” sectors

4. Matched-Funding Strategies

a. Dedicated: exact cash match

b. Dedicated: optimal cash match

c. Classical immunization

d. Horizon matching

5. Contingent & Structured Strategies

a. Contingent immunization

b. Structured management
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Prior to the 1960s, only the first two strategic approaches—passive and active—were widely
available, and most bond portfolios were managed on a buy-and-hold basis with the intention
of producing a steady stream of cash flow for the investor. The early 1970s saw a growing level
of curiosity with alternative active bond portfolio management approaches, while the late
1970s and early 1980s were characterized by record-breaking inflation and interest rates as
well as extremely volatile yields across all spectrums of the bond market. This led to the intro-
duction of many new financial instruments in response to the increase in rate volatility (e.g.,
adjustable-rate bonds and mortgages). Since the mid-1980s, matched-funding techniques,
core-plus strategies, and contingent bond management approaches have been developed to
meet the increased needs of institutional investors, such as pension funds and insurance com-
panies. Finally, beginning in the mid-1990s, it has become increasingly common to see bonds
combined with positions in derivative securities in the management of sophisticated fixed-
income portfolios; this topic will be explored in later chapters.

19.2 PASSIVE MANAGEMENT STRATEGIES
Two specific passive portfolio management strategies exist. First, is a buy-and-hold strategy in
which a manager selects a portfolio of bonds based on the objectives and constraints of the
client with the intent of holding these bonds to maturity. In the second passive strategy—
indexing—the objective is to construct a portfolio of bonds that will be matched as closely as
possible to the performance of a specified bond index, such as the Barclays Capital U.S. Aggre-
gate Bond Index described earlier.

19.2.1 Buy-and-Hold Strategy
The simplest fixed-income portfolio management strategy is to buy and hold. This approach
involves finding securities with the desired levels of credit quality, coupon rate, term to matu-
rity or duration, and other important indenture provisions, such as call and sinking fund fea-
tures. Buy-and-hold investors do not consider active trading as a viable alternative to achieve
abnormal returns but look for bond issue whose maturity/duration characteristics approximate
their investment horizon in order to reduce price and reinvestment risk. Many successful
bond investors and institutional portfolio managers follow a modified buy-and-hold strategy
wherein they invest in an issue with the intention of holding it to maturity, but still look for
opportunities to trade into a more desirable position should the occasion arise. Of course, if
the buy-and-hold approach is modified too much, it becomes an active strategy.

Whether the manager follows a strict or modified buy-and-hold approach, the critical concept
is finding investment vehicles that possess the appropriate maturity, yield, and credit quality at-
tributes. The strategy does not restrict the investor to accept whatever the market has to offer,
nor does it imply that selectivity is unimportant. Attractive high-yielding issues with desirable
features and quality standards are actively sought. For example, these investors recognize that
agency issues or asset-backed securities generally provide attractive incremental returns relative
to Treasuries with little sacrifice in quality, or that various call and put features can materially
impact the risk and realized yield of an issue. Thus, successful buy-and-hold investors use their
knowledge of market and security characteristics to seek out attractive realized yields.

Finally, recognize that there is an important fundamental difference between managing
a bond portfolio and a stock portfolio on a buy-and-hold basis. Since bonds eventually ma-
ture with the passing of time whereas stock shares do not, the bond manager is faced with
the need to periodically reinvest the funds from a matured issue. However, the stock man-
ager can employ a “pure” buy-and-hold strategy in which he never adjusts the portfolio’s
composition once it is formed. Fixed-income portfolio managers often address this concern
by forming a bond ladder, in which they divide their investment funds evenly across the
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portfolio into instruments that mature at regular intervals. For instance, a manager with an in-
termediate-term investment focus, instead of investing all of her funds in a five-year zero-
coupon security—which would become a four-year security after one year had passed—could
follow a laddered approach and buy equal amounts of bonds maturing in annual intervals be-
tween one and nine years. The idea would then be to hold each bond to maturity, but to rein-
vest the proceeds from a maturing bond into a new instrument with a maturity at the far end
of the ladder (that is, to reinvest a maturing bond in a brand-new nine-year issue). In this
way, the desired maturity/duration target for the portfolio can be maintained over time without
having to continually adjust the investment weights for the remaining positions.

19.2.2 Indexing Strategy
In the discussion of efficient capital markets earlier in the text, numerous empirical studies
were cited that have demonstrated that the majority of money managers have not been able
to match the risk-adjusted return performance of common stock and bond indexes. As a
result, many investors have chosen to invest at least some of the funds dedicated to these asset
classes on a passive basis. Rather than forming their own buy-and-hold portfolios, many inves-
tors prefer to hold a bond portfolio designed to mimic a selected fixed-income index. In such a
case, the bond index manager is judged not on the basis of his ability to produce abnormal
returns, but by how closely his portfolio produces returns that match those of the index.
When describing similar concepts for stock index managers in Chapter 16, we saw that
tracking error was a useful tool to judge how closely the returns of a managed portfolio match
(i.e., “track”) those of the targeted index. Recall that tracking error is measured as the standard
deviation of the difference in returns produced by the managed portfolio and the index over
time. An annualized tracking error statistic of 1 percent or less usually indicates that an index
fund manager is doing a good job matching the performance of the index.

As with stock index funds, when designing a bond portfolio to mimic a hypothetical index,
managers can follow two different paths: full replication or stratified sampling. While it is quite
common when constructing stock index funds to fully replicate the underlying index, the bond
index fund manager often follows a sampling approach, wherein a smaller number of instru-
ments are held in the actual portfolio than appear in the index. One reason for this is that
bond indexes often contain several thousand specific issues and are adjusted frequently, mak-
ing them both impractical and expensive to replicate precisely in practice. The goal of the
stratified sampling approach is to create a bond portfolio that matches the important charac-
teristics of the underlying index—such as credit quality, industry composition, maturity/dura-
tion, or coupon rate—while maintaining a portfolio that is more cost effective to manage. To
the extent that the manager is not able to match these characteristics over time, the tracking
error of the indexed portfolio will typically increase.

When initiating an indexing strategy, the selection of an appropriate market index is clearly
a very important decision, chiefly because it directly determines the client’s risk-return results.
Consequently, it is important for investors to be acquainted with the main characteristics (e.g.,
maturity/duration, credit quality) of their selected index. Reilly and Wright (1994, 1997, 2005)
have examined many aspects of the major bond indexes, such as their risk-return characteris-
tics and the correlation between them over time. Also, Dialynas and Murata (2006) and Vol-
pert (2001) discuss how the characteristics of indexes affect their performance in different
interest rate environments. Finally, recognize that the aggregate bond market and the indexes
change over time. Reilly, Kao, and Wright (1992) demonstrated that the market experienced
significant shifts in composition, maturity, and duration since 1975, which can significantly
impact the tracking error performance of an indexed portfolio.1

1For further discussion on how bond market dynamics change over time, see Van Horne (2001). For more on how these
changes impact the management of an indexed portfolio, see Mossavar-Rahmani (1991) and Fabozzi (2007, Chapter 23).
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19.2.3 Bond Indexing in Practice: An Example
To see how two actual managers have responded to the challenge of forming a bond portfolio
designed to track one of the leading indexes, we consider the several aspects of the Vanguard
Total Bond Index Fund (ticker: VBMFX) and the iShares Barclays U.S. Aggregate (ticker:
AGG) exchange-traded fund over a recent investment period. Both of these portfolios were
created to mimic the performance of the Barclays Capital U.S. Aggregate Index—whose formal
ticker symbol is LBUSTRUU—and represent the two methods widely used in practice to create
indexed portfolios for retail investors (i.e., index mutual funds and ETFs).

Exhibit 19.4 summarizes many of the most important structural characteristics for these
funds as well as for the underlying index. It is interesting to contrast the approaches these
managers have adopted to replicate the index, which contains over 8,000 separate bond issues
and would be difficult to recreate exactly. The manager of VBMFX actually holds more posi-
tions than the index (i.e., almost 14,000 names), whereas AGG’s manager follows a stratified
sampling method and attempts to mimic the index by holding only 710 distinct security posi-
tions. Not surprisingly, AGG also has a substantially higher portfolio turnover statistic than
VBMFX—488 percent versus 80 percent—which is undoubtedly a by-product of trying to
keep the ETF’s portfolio composition aligned with that of the much larger index.

This difference in index replication approaches also leads to slight differences in the relevant
investment characteristics of the portfolios. Generally speaking, the index mutual fund maintains
a bond portfolio that is closer to the index in terms of average duration (LBUSTRUU: 4.9,
VBMFX: 4.8, AGG: 4.6), but both of the managed funds deviate from the index in terms of
credit quality, as measured by the percentage of the portfolio carrying a rating of AAA or higher
(LBUSTRUU: 77.6, VBMFX: 75.9, AGG: 76.1). These discrepancies lead, in turn, to a sizeable
difference in the tracking error statistic produced by each manager, with VBMFX and AGG hav-
ing annualized values of 0.46 and 1.80 percent, respectively. Thus, the exchange-traded fund’s
tracking error was roughly four times greater than that of index mutual fund and only the latter
falls within the range of what is considered normal for a passive approach to investing. Finally,
the expense ratios for both indexed vehicles are quite similar (i.e., 22–24 basis points) and much
smaller than what would be typical for an actively managed bond portfolio.

Exhibit 19.4 Indexed Bond Investing: Index Fund vs. ETF, January 2011

Barclays U.S.
Aggregate Index
(LBUSTRUU)

Vanguard Total Bond
Index Fund
(VBMFX)

iShares Barclays U.S.
Aggregate ETF

(AGG)

Style Classification
(Credit Grade/Duration)

High Grade/
Intermediate-Term

High Grade/
Intermediate-Term

High Grade/
Intermediate-Term

# of Holdings 8,216 13,812 710

Annual Turnover (%) — 80 488

Annual Yield (%) 3.0 3.4 3.5

Avg. Duration (yrs.) 4.9 4.8 4.6

Avg. Maturity (yrs.) 7.1 6.6 6.4

Credit Quality (% of Port.):

Govt/Agency/AAA 77.6 75.9 76.1

AA 4.5 4.5 2.8

A 9.8 10.5 10.9

BBB 8.1 9.1 8.3

Other/Not Rated 0.0 0.0 1.9

Tracking Error (%/yr.): (1/07–12/10) — 0.46 1.80

Expense Ratio (%) — 0.22 0.24

Source: Prepared by the authors using data from Morningstar, Inc., and Fidelity Investments.
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19.3 ACTIVE MANAGEMENT STRATEGIES
As we have seen with active equity portfolio management, the active fixed-income manager
attempts to form a portfolio of securities that will outperform her designated benchmark over
time. That is, she will attempt to hold a collection of bonds that produce superior risk-adjusted
returns (i.e., alpha) compared to the index against which her investment performance is mea-
sured. Of course, to beat a benchmark, the active manager must form a portfolio that differs
from the holdings comprising the index in a meaningful way. Thus, active bond management
strategies are closely tied to the manager’s view of what factors or market conditions will be
the source of the incremental alpha returns she seeks.

Layard-Liesching (2001) analyzed the investment attributes of several potential sources of alpha
for the active bond portfolio manager, all of which depend on some structural barrier that prevents
the bond market from being fully efficient. These characteristics are summarized in Exhibit 19.5.
He compares each active strategy on four dimensions: (1) scalability (i.e., how large a position can
be taken); (2) sustainability (i.e., how far into the future the strategy can be successfully employed);
(3) risk-adjusted performance; and (4) extreme values (i.e., how exposed the strategy is to the
chance of a large loss). For instance, in the interest rate anticipation category, he argues that dura-
tion-based active bets—in which the manager increases or decreases the average duration level of
the active portfolio on the belief that the yield curve will either shift down or up, respectively—are
highly scalable since they can be implemented with virtually any securities available in the market.
However, they also offer the lowest chance of sustainable performance as well as the worst risk-
adjusted returns. By contrast, credit risk bets—where the manager takes a position in a bond that
she thinks has a substantially different default potential than has been priced in by the market—are
a much more sustainable and reliable source of potential alpha. Finally, notice that while valuation
analysis offers the active manager reasonable alpha potential, it is a more limited strategy from a
scalability standpoint since it relies on identifying pricing errors in specific bond issues.2

Exhibit 19.5 Characterist ics of Act ive Bond Portfol io Strategies

Source Scalability Sustainability
Risk-Adjusted
Performance* Extreme Values

Interest Rate Anticipation:

Duration High Very Weak 1 Yes

Yield Curve Shape Low Very Weak 3 No

Valuation Analysis:

Security Selection Low Medium 5 No

Anomaly Capture Low Weak 7 Yes

Credit Risk High Strong 8 Yes

Yield Spread Analysis:

Optionality Medium Medium 7 Yes

Prepayment Medium Medium 6 Yes

Liquidity Low Strong 3 Yes

Global & Tactical:

Sector Allocation High Strong 6 No

Country Allocation High Strong 5 No

Currency High Medium 2 Yes

*1 = Low, 10 = High (Note: This list is subjective; investors should make their own assessment of these criteria.)

Source: Adapted from Ronald Layard-Liesching, “Exploiting Opportunities in Global Bond Markets,” in Core-Plus Bond Man-
agement (Charlottesville, VA: AIMR), 2001.

2Additional discussions of active bond portfolio strategies can be found in Boyd and Mercer (2010), Malvey (2005),
and Fong (2001).
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In the remainder of this section, we will explore four categories of active bond strategies—
interest rate anticipation, valuation analysis, credit risk, and yield spread analysis—in more de-
tail, as well as describe bond swaps as a means to implement a specific active strategic view.

19.3.1 Interest Rate Anticipation
Interest rate anticipation is perhaps the riskiest active management strategy because it in-
volves relying on uncertain forecasts of future interest rates. The idea is to preserve capital
when an increase in interest rates is anticipated and achieve attractive capital gains when inter-
est rates are expected to decline. Such objectives usually are attained by altering the duration
structure of the portfolio (i.e., reducing portfolio duration when interest rates are expected to
increase and increasing the portfolio duration when a decline in yields is anticipated). Thus,
the risk in such portfolio restructuring is largely a function of these duration alterations.
When durations are shortened, substantial income could be sacrificed and the opportunity
for capital gains could be lost if interest rates decline rather than rise. Similarly, portfolio shifts
prompted by anticipated rate declines are also risky. Assuming that we are at a peak in interest
rates, it is likely that the yield curve is downward sloping, which means that bond coupons
will decline with maturity. Therefore, the investor is sacrificing current income by shifting
from high-coupon short bonds to longer-duration bonds. At the same time, the portfolio is
purposely exposed to greater price volatility that could work against the portfolio if an unex-
pected increase in yields occurs. Note that the portfolio adjustments prompted by anticipation
of an increase in rates involve less risk of an absolute capital loss. When you reduce the matu-
rity, the worst that can happen is that interest income is reduced and/or capital gains are
forgone (opportunity cost).

Once future (expected) interest rates have been determined, the procedure relies largely on
technical matters. Assume that you expect an increase in interest rates and want to preserve
your capital by reducing the duration of your portfolio. A popular choice would be high-
yielding, short-term obligations, such as Treasury bills. Although your primary concern is to
preserve capital, you would nevertheless look for the best return possible given the maturity
constraint. Liquidity also is important because, after interest rates increase, yields may experi-
ence a period of stability before they decline, and you would want to shift positions quickly to
benefit from the higher income and/or capital gains.

To illustrate this process, suppose that the yield curve for U.S. Treasury bonds is currently
flat across all maturities at 4.75 percent. You have observed the following “paired” transaction
by an active bond portfolio manager:

Bond Transaction Type

Maturity

(yrs. )

Coupon

Rate (%)

Modified

Duration

1 Buy U.S. Govt. 7 8 5.438

2 Sell U.S. Govt. 13 0 12.698

What does this trade suggest about the manager’s view as to how the yield curve is likely to
change in the future? First, by switching out of a long-maturity, zero-coupon bond into an in-
termediate-maturity, high-coupon bond, the manager has significantly shortened the modified
duration of the position and, presumably, of the entire portfolio. Thus, this trade is consistent
with a view that the yields will rise in the future (i.e., the yield curve will shift up). Exhibit 19.6
shows two potential situations for how this might happen. In Scenario #1, the manager fore-
casts that all rates will shift up by 50 basis points, keeping the yield curve flat. In Scenario #2,
all future yields increase but rates on longer-term securities increase by more, meaning that the
shape of the curve moves from flat to upward sloping. In either case, the manager will benefit
from replacing a bond with a single cash flow paid out more than a decade in the future to
one with a much shorter maturity that also makes payments every six months. Of course, the
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trade will be the most profitable (in present value terms) under Scenario #2, since the 7-year
bond will be subjected to a smaller yield increase than the 13-year security. Finally, notice that
by using one Treasury security to replace another, the manager has not introduced any credit
risk into the portfolio that might conflict with his interest rate anticipation view.

An alternative way to shorten maturities is to use a cushion bond—a high-yielding, long-
term obligation that carries a coupon substantially above the current market rate and that,
due to its current call feature and call price, has a market price lower than what it should be
given current market yields. As a result, its yield is higher than normal. An example would be
a 10-year bond with a 12 percent coupon, currently callable at 110. If current market rates are
8 percent, this bond (if it were noncallable) would have a price of about 127; because of its call
price, however, it will stay close to 110, and its yield will be about 10 percent rather than 8
percent. Bond portfolio managers look for cushion bonds when they expect a modest increase
in rates because such issues provide attractive current income and protection against capital
loss. Because these bonds are trading at an abnormally high yield, market rates would have to
rise to that abnormal level before their price would react, as described by Homer and Leibowitz
(2004, Chapter 5).

A totally different posture is assumed by investors who anticipate a decline in interest rates.
The significant risk involved in restructuring a portfolio to take advantage of a decline in in-
terest rates is balanced by the potential for substantial capital gains and holding period returns.
When you expect lower interest rates, you should increase the duration of the portfolio
because the longer the duration, the greater the positive price volatility. Also, liquidity is
important because you want to be able to close out the position quickly when the drop in rates
has been completed.

Because interest rate sensitivity is critical, it is important to recall that the higher the quality
of an obligation, the more sensitive it is to interest rate changes. Therefore, high-grade securi-
ties should be used, such as Treasuries, agencies, or corporates rated AAA through BBB.
Finally, you want to concentrate on noncallable issues or those with strong call protection be-
cause of the substantial call risk discussed in Chapter 18 in connection with the analysis of
duration and convexity.

Exhibit 19.6 Anticipated Yield Curve Shifts Consistent with a

Duration-Reducing Active Bond Trade

Yield to
Maturity

Maturity

4.75%

5.25%

7 yrs 13 yrs

Original Curve

Scenario #1

Scenario #2

5.60%

6.00%

+35 bp

+50 bp +50 bp

+75 bp
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19.3.2 Valuation Analysis
With valuation analysis, the portfolio manager attempts to select bonds based on their intrinsic
value, which is determined based on their characteristics and the average value of these characteris-
tics in the marketplace. As an example, a bond’s rating will dictate a certain spread relative to com-
parable Treasury bonds: Long maturity might be worth an added 60 basis points relative to short
maturity (i.e., the maturity or term spread); a given deferred call feature might require a higher or
lower yield; a specified sinking fund would likewise mean higher or lower required yields. Given all
the characteristics of the bond and the normal cost of the characteristics in terms of yield, you
would determine the bond’s required yield and, therefore, its implied intrinsic value. Doing this
for a number of bonds, you would compare these derived bond values to the prevailing market
prices to determine which bonds are undervalued or overvalued. Based on your confidence in the
characteristic costs, you would buy the undervalued issues and ignore or sell the overvalued issues.

Success in valuation analysis is based on understanding the characteristics that are impor-
tant in valuation and being able to accurately estimate the yield cost of these characteristics
with the understanding that these yield costs change over time.

19.3.3 Credit Analysis
A credit analysis strategy involves detailed analysis of the bond issuer to determine expected
changes in its default risk. This involves attempting to project changes in the credit ratings as-
signed to bonds by the various rating agencies discussed in Chapter 17. These rating changes
are affected by internal changes in the entity (e.g., changes in important financial ratios) and
by changes in the external environment (i.e., changes in the firm’s industry and the economy).
During periods of strong economic expansion, even financially weak firms may survive and
prosper. In contrast, during severe economic contractions, normally strong firms may find it
very difficult to meet financial obligations. Therefore, historically there has been a strong cycli-
cal pattern to rating changes: typically, downgrades increase during economic contractions and
decline during economic expansions.

To use credit analysis as a bond management strategy, it is necessary to project rating
changes prior to the announcement by the rating agencies. This can be quite challenging be-
cause the market adjusts rather quickly to bond rating changes, especially to downgrades.
Therefore, you want to acquire bond issues expected to experience an upgrade and sell or
avoid those bond issues expected to be downgraded.

Credit Analysis of High-Yield (Junk) Bonds One of the most obvious opportunities for
credit analysis is the analysis of high-yield (junk) bonds. As demonstrated by several studies,
the yield differential between junk bonds that are rated below BBB and Treasury securities
ranges from about 250 basis points to over 1,500 basis points. Notably, these yield differentials
vary substantially over time, as shown by a time-series plot in Exhibit 19.7. Specifically, the
average yield spread ranged from a low of less than 300 basis points in 1985 and 1997 to a
high of almost 1,550 basis points during late 2008.

Although the spreads have changed, a study by Mody and Taylor (2003) indicated that the
average credit quality of high-yield bonds also changed over time as indicated by interest cov-
erage changes over the business cycle. Also, the credit quality of bonds within rating categories
changed over the business cycle as demonstrated by Reilly, Wright, and Gentry (2009).

These changes in credit quality make credit analysis of high-yield bonds more important,
but also more difficult. This means that bond analysts and portfolio managers need to engage
in detailed credit analysis to select bonds that will survive. Given the spread in promised
yields, if a portfolio manager can—through rigorous credit analysis—avoid bonds with a high
probability of default or downgrade, high-yield bonds will provide substantial rates of return
for the investor; see Vine (2001) and Fabozzi (2005a).
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In summary, substantial opportunity for generating high risk-adjusted returns can be derived
by investing in high-yield bonds if you do the credit analysis required to avoid defaults, which
occur with these bonds at substantially higher rates than the overall bond market, as shown by
Asquith, Mullins, and Wolff (1989) and Altman (1992).

Exhibit 19.8 lists the cumulative average default rates for bonds with different ratings and for
various time periods after issue. Over 10 years—the holding period that is widely used in prac-
tice for comparative purposes—the default rate for BBB investment-grade bonds is only 4.76
percent, but the default rate increases to over 16 percent for BB-rated bonds, to over 32 percent
for B-rated bonds, and to over 53 percent for CCC-rated bonds. These default rates do not mean
that investors should avoid high-yield bonds, but they do indicate that extensive credit analysis is
a critical component for success within this risky sector of the fixed-income market.

Investing in Defaulted Debt Beyond high-yield bonds that have high credit risk and high
default rates, a new set of investment opportunities has evolved—investing in defaulted debt.
While this sector requires an understanding of legal procedures surrounding bankruptcy as
well as economic analysis, the returns have generally been consistent with the risk, as demon-
strated by Altman (1993), Altman and Simon (2001), Ward and Griepentrog (1993), and
Reilly, Wright, and Altman (1998).

Credit Analysis Models The credit analysis of high-yield bonds can use a statistical model
or basic fundamental analysis that recognizes some of the unique characteristics of these
bonds. Altman-Nammacher (1987) suggest that a modified Z-score model used to predict the
probability of bankruptcy within two years can also be used to predict default for these high-
yield bonds or as a gauge of changes in credit quality. The Z-score model combines traditional
financial measures with a multivariate technique known as multiple discriminant analysis to

Exhibit 19.7 Monthly Yield Spread History, Cit igroup High-Yield

Market Index versus Constant-Maturity 10-Year Treasury
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Exhibit 19.8 Cumulative Average Default Rates for Corporate Bonds: 1981–2009 (%)

—Time horizon (years)—

Rating 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

AAA 0.00 0.03 0.14 0.26 0.39 0.51 0.58 0.68 0.74 0.82 0.86 0.90 0.94 1.04 1.14
(0.00) (0.20) (0.35) (0.44) (0.58) (0.69) (0.75) (0.83) (0.84) (0.85) (0.86) (0.00) (0.87) (0.94) (1.02)

AA+ 0.00 0.06 0.06 0.13 0.19 0.26 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33
(0.00) (0.32) (0.33) (0.67) (0.98) (1.37) (1.82) (1.85) (1.89) (1.93) (1.96) (2.00) (2.05) (2.09) (2.14)

AA 0.02 0.04 0.06 0.16 0.25 0.31 0.41 0.50 0.58 0.66 0.71 0.74 0.84 0.87 0.91

(0.08) (0.13) (0.16) (0.23) (0.25) (0.30) (0.38) (0.42) (0.42) (0.56) (0.59) (0.58) (0.52) (0.52) (0.52)
AA− 0.04 0.12 0.24 0.35 0.46 0.61 0.71 0.79 0.00 0.98 1.08 1.20 1.24 1.34 1.39

(0.10) (0.16) (0.35) (0.73) (0.86) (1.08) (1.33) (1.55) (1.62) (1.60) (1.56) (1.83) (1.83) (1.92) (2.06)
A+ 0.07 0.13 0.29 0.48 0.64 0.78 0.96 1.13 1.33 1.55 1.76 1.97 2.23 2.56 2.84

(0.15) (0.27) (0.35) (0.46) (0.55) (0.56) (0.53) (0.48) (0.51) (0.62) (0.82) (0.00) (1.00) (1.29) (1.35)
A 0.09 0.22 0.36 0.51 0.68 0.91 1.14 1.38 1.65 1.98 2.25 2.42 2.56 2.66 2.95

(0.14) (0.26) (0.34) (0.40) (0.46) (0.51) (0.62) (0.74) (0.85) (0.95) (1.05) (1.11) (1.05) (0.97) (0.82)
A− 0.09 0.25 0.41 0.60 0.87 1.17 1.59 1.90 2.15 2.37 2.55 2.75 2.94 3.07 3.16

(0.20) (0.34) (0.48) (0.65) (0.90) (1.10) (1.52) (1.71) (2.03) (2.30) (2.29) (2.30) (2.28) (2.29) (2.34)
BBB+ 0.17 0.48 0.84 1.20 1.63 2.13 2.50 2.89 3.35 3.75 4.13 4.37 4.72 5.28 5.92

(0.32) (0.65) (0.96) (1.04) (1.30) (1.57) (1.90) (1.91) (1.75) (1.78) (1.50) (1.45) (1.56) (1.97) (2.21)

BBB 0.24 0.59 0.91 1.42 1.98 2.52 3.04 3.58 4.18 4.76 5.41 5.98 6.51 6.70 7.06

(0.35) (0.54) (0.73) (0.93) (1.09) (1.21) (1.41) (1.69) (1.76) (1.85) (1.79) (1.85) (1.00) (1.80) (1.46)
BBB− 0.41 1.21 2.14 3.26 4.38 5.43 6.38 7.33 8.10 8.96 9.79 10.54 11.25 12.39 13.18

(0.47) (1.19) (1.77) (2.21) (2.75) (3.49) (3.74) (3.54) (3.58) (3.22) (3.23) (3.31) (3.41) (3.24) (3.50)
BB+ 0.53 1.49 2.81 4.21 5.51 6.88 8.09 8.86 9.97 11.10 11.90 12.74 13.43 13.91 14.79

(0.97) (1.98) (3.12) (4.06) (4.84) (5.12) (5.64) (6.05) (6.57) (6.96) (7.12) (6.97) (6.84) (6.94) (7.03)

BB 0.82 2.55 4.91 7.09 9.22 11.11 12.71 14.15 15.40 16.43 17.48 18.44 19.00 19.34 19.73

(0.84) (1.77) (2.89) (3.59) (4.19) (4.35) (4.06] (3.84) (3.38) (3.20) (2.78) (3.13) (3.21) (3.43) (3.70)
BB− 1.34 4.12 7.02 9.76 12.14 14.51 16.60 18.72 20.55 22.03 23.19 24.07 25.11 26.12 27.05

(1.81) (3.65) (5.26) (5.98) (6.15) (6.32) (6.59) (6.66] (6.72) (6.81) (7.18) (7.37) (7.74) (7.95) (8.05)
B+ 2.70 7.22 11.54 15.35 18.29 20.55 22.66 24.53 26.22 27.93 29.36 30.50 31.62 32.63 33.59

(2.10) (4.60) (6.20) (7.46) (8.03) (8.05) (7.78) (7.79) (8.02) (5.97) (5.79) (5.11) (4.84) (5.06) (5.29)

B 6.26 13.32 18.75 22.51 25.09 27.61 29.12 30.32 31.26 32.26 33.26 34.12 34.98 35.77 36.64

(4.54) (7.39) (8.35) (9.01) (9.46) (8.84) (8.28) (7.74) (7.56) (7.21) (6.62) (6.09) (5.21) (4.88) (4.97)
B− 9.86 17.94 23.95 28.04 31.05 32.96 34.84 35.93 36.83 37.45 38.15 38.78 39.12 39.49 40.09

(7.92) (12.34) (14.08) (14.63) (14.61) (14.96) (14.30) (13.86) (14.18) (14.26) (14.20) (14.19) (13.74) (13.88) (14.14)

CCC/C 27.98 36.95 42.40 45.57 48.05 49.19 50.26 51.09 52.44 53.41 54.32 55.33 56.38 57.28 57.28

(12.90) (13.28) (13.62) (14.37) (14.30) (12.73) (12.33) (12.38) (11.74) (10.47) (10.85) (11.73) (11.61) (9.61) (9.75)
Investment grade 0.13 0.35 0.60 0.91 1.24 1.58 1.90 2.20 2.50 2.00 3.08 3.31 3.55 3.78 4.04

(0.12) (0.28) (0.40) (0.51) (0.61) (0.66) (0.70) (0.73) (0.80) (0.84) (0.86) (0.85) (0.76) (0.70) (0.67)
Speculative grade 4.44 8.68 12.42 15.46 17.90 19.96 21.72 23.25 24.67 25.96 27.08 28.02 28.91 29.68 30.45

(2.82) (4.58) (5.70) (6.29) (6.45) (5.99) (5.29) (4.75) (4.42) (4.07) (3.81) (3.55) (3.47) (3.62) (3.65)
All rated 1.63 3.23 4.67 5.89 6.90 7.79 8.55 9.23 9.00 10.45 10.97 11.40 11.82 12.20 12.60

(1.07) (1.83) (2.40) (2.77) (2.93) (2.85) (2.67) (2.55) (2.48) (2.30) (2.06) (1.77) (1.74) (1.96) (2.14)

Source: Adapted from 2009 Annual Global Corporate Default Study and Rating Transitions (New York: Standard & Poor’s, March 17, 2010): p. 60. Reprinted with permis-

sion; numbers in parentheses are standard deviations.



derive a set of weights for the specified variables. The result is an overall credit score (Z) for each
firm. The model is of the form:

Z = a0 + a1X1 + a2X2 + a3X3 + � � � + anXn

where:

Z = the overall credit score
X1 : : :Xn = the explanatory variables ðratios and market measuresÞ
a0 : : : an = the weightings or coefficients

The final model used in this analysis included the following seven financial measures:

X1 = profitability: earnings before interest and taxes ðEBITÞ=total assets ðTAÞ
X2 = stability of profitability measure: the standard error of estimate of EBIT=TA

ðnormalized for 10 yearsÞ
X3 = debt service capabilities ðinterest coverageÞ: EBIT=interest charges
X4 = cumulative profitability: retained earnings=total assets
X5 = liquidity: current assets=current liabilities
X6 = capitalization levels: market value of equity=total capital ðfive-year averageÞ
X7 = size: total tangible assets ðnormalizedÞ

As an example of this process, Exhibit 19.9 illustrates the Z-score calculations for two compa-
nies whose bonds were rated below investment grade as of January 2011: Ford Motors (Ba2 rat-
ing), a multinational automobile manufacturer, and Kronos Worldwide (B2), a specialty
chemical producer. Z-scores typically range from −5.0 to +20.0, with higher scores (i.e., above
+3.0) indicating that bankruptcy over the next two years is unlikely, while lower scores (i.e., be-
low +1.8) suggest an increased potential for business failure. In this case, Kronos’s Z-score shows
that it is in stronger financial condition than Ford (i.e., +2.25 vs. +0.75), despite having the lower
bond credit rating. It is important to note, however, that these scores are best interpreted as they
change over time, rather than as a single observation. In that respect, the charts at the bottom of
each panel of Exhibit 19.9 show that both companies’ Z-scores have improved substantially since
the stock market crisis in late 2008.3 Active bond managers following a credit analysis strategy
might use this as a tool to help predict rating upgrades and downgrades before they occur. Jons-
son and Fridson (1996) discuss predicting default rates for high-yield bonds in more detail.

In contrast to using a model that provides a composite credit score, many analysts simply
adapt their basic corporate bond analysis techniques to the unique needs of high-yield bonds,
which have characteristics of common stock as shown by Reilly and Wright (1994, 2001).
Fabozzi (2005, Chapter 32) claims that the analysis of high-yield bonds is the same as with
any bond except that the following areas of analysis should be expanded:

1. What is the firm’s competitive position in terms of cost and pricing? This can be critical to
a small firm.

2. What is the firm’s cash flow relative to cash requirements for interest, research, growth,
and periods of economic decline? Also, what is the firm’s borrowing capacity that can
serve as a safety net and provide flexibility?

3. What is the liquidity value of the firm’s assets? Are these assets available for liquidation
(are there any claims against them)? In many cases, asset sales are a critical part of the
strategy for a leveraged buyout.

4. How good is the total management team? Is the management team committed to and
capable of operating in the high-risk environment of this firm?

5. What is the firm’s financial leverage on an absolute basis and on a market-adjusted basis
(using market value of equity and debt)?

3Exhibit 19.9 also reports a double prime Z-score for each company, which is just a modification of the Z-score that
uses fewer of the financial measures in the discriminant analysis procedure described earlier.
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Exhibit 19.9 Altman ’s Z -Score Analysis

B. Kronos Worldwide

Altman’s Z-Score ModelFord Motor Co - F US
Financial Data Input
Reference Data
Tangible Assets
Working Capital
Retained Earnings

Kronos Worldwide Inc - KRO US
Financial Data Input
Reference Data
Tangible Assets
Working Capital
Retained Earnings

Earnings Before Int & Taxes
Market Value of Equity
Total Liablities
Sales to Tangible Assets
Total Shareholders’ Equity
Financial Health Assessment and Outlook
Altman’s Z-score
Altman’s Double Prime Z-score
Z-score History

8437.00
42644.16

182070.00
0.73

–1740.00

0.75
–0.73

9/2010
180207.00
–18558.00
–19998.00

User Input

9/2010
1329.20

363.90
–655.20

180207.00
–18558.00
–19998.00

8437.00
42644.16

182070.00
0.73

–1740.00

1329.20
363.90

–655.20

123.90
1951.27

921.90
1.04

407.30

<HELP>  for  explanation.

<HELP>  for  explanation.

A. Ford Motor

Equity AZS

Altman’s Z-Score Model

User Input

Equity AZS

0.75
–0.73

Australia 61 2  9777  8600    Brazil  5511 3048  4500     Europe  44  20  7330  7500    Germany  49  69  9204 1210     Hong Kong  852 2977 6000
Japan 81 3 3201 8900                   Singapore  65 6212 1000                    U.S. 1  212  318  2000                      Copyright 2011 Bloomberg Finance L.P.

0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

Altman’s Z-score 0.7484
–0.7327Altman’s Double Prime Z-score

–0.10
2004 2005 2006 2007 2008 2009 2010

–0.50

–1.00

–1.50

–2.00

SN  335716  H263-281-3  04-Jan-2011  14:41:03

Australia 61 2  9777  8600    Brazil  5511 3048  4500     Europe  44  20  7330  7500    Germany  49  69  9204 1210     Hong Kong  852 2977 6000
Japan 81 3 3201 8900                   Singapore  65 6212 1000                    U.S. 1  212  318  2000                      Copyright 2011 Bloomberg Finance L.P.

SN  335716  H263-281-3  04-Jan-2011  14:44:16

Earnings Before Int & Taxes
Market Value of Equity
Total Liablities
Sales to Tangible Assets
Total Shareholders’ Equity
Financial Health Assessment and Outlook
Altman’s Z-score
Altman’s Double Prime Z-score
Z-score History

123.90
1951.27

921.90
1.04

407.30

2.25
1.28

2.25
1.28

2.00

1.50

0.50

1.00

2005 2006 2007 2008 2009 2010

1.50

1.00

0.50

–0.50

0.00

Altman’s Z-score 2.2529
1.2793Altman’s Double Prime Z-score

Source: © 2011 Bloomberg L.P. All rights reserved. Reprinted with permission.
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In addition to the potentially higher financial risks, Sondhi (1995) and Squires (1998b) point
out several factors that can also impact business risk. An increase in business risk may exist if the
firm sells off some operations that have favorable risk characteristics with the remaining
operations, such as a division that has low correlation of earnings with other units of the firm.
Further, a change inmanagement operating philosophy could have a negative impact on operating
earnings. Asset divestiture plans often are a major element of a leveraged buyout because they
provide necessary capital that is used to reduce the substantial debt taken on as part of the
acquisition. Therefore, it is important to examine the liquidity of the assets, their estimated selling
values, and the timing of these programs. If the divestiture program is successful wherein the prices
received are above normal expectations and the assets are sold ahead of schedule, this can be
grounds for upgrading the debt. Finally, it is necessary to constantly monitor the firm’s refinancing
flexibility. Specifically, what refinancing will be necessary, what does the schedule look like, and
will the capital suppliers be receptive to the refinancing?

19.3.4 Yield Spread Analysis
As discussed in Chapter 18, spread analysis assumes normal relationships exist between the
yields for bonds in alternative sectors (e.g., the spread between high-grade versus low-grade
industrial or between industrial versus utility bonds). When an abnormal relationship occurs,
a bond manager could execute various sector swaps. The crucial factor is developing the back-
ground to know the normal yield relationship and to evaluate the liquidity necessary to buy or
sell the required issues quickly enough to take advantage of the temporary yield abnormality.

Dialynas and Edington (1992) consider several specific factors that affect the aggregate
spread. The generally accepted explanation of changes in the yield spread is that it is related
to the economic environment. The spread widens during periods of economic uncertainty
and recession because investors require larger risk premiums (i.e., larger spreads). In contrast,
the spread will decline during periods of economic confidence and expansion. The authors
contend that a more encompassing factor is the impact of interest rate (yield) volatility, which
will affect the spread via three effects: (1) yield volatility and the behavior of embedded op-
tions, (2) yield volatility and transactional liquidity, and (3) the effect of yield volatility on
the business cycle.

Recall that the value of callable bonds is equal to the value of a noncallable bond minus the
value of the call option. Therefore, if the value of the option goes up, the value of the callable
bond will decline and its yield will increase. When yield volatility increases, the value of the
call option increases, which causes a decline in the price of the callable bond and a rise in
the bond’s yield and its yield spread relative to Treasury bonds. Similarly, an increase in yield
volatility will raise the uncertainty facing bond dealers and cause them to increase their bid-
ask spreads that reflect the transactional liquidity for these bonds. This liquidity will have a
bigger effect on nongovernment bonds, so their yield spread relative to Treasury bonds will
increase. Finally, interest rate volatility causes uncertainty for business executives and consu-
mers regarding their cost of funds. This typically will precede an economic decline that will,
in turn, lead to an increase in the yield spread.

It is possible to have a change in yield spread for reasons other than economic uncertainty.
If there is a period of greater yield volatility that is not a period of economic uncertainty, the
yield spread will increase due to the embedded option effect and the transactional liquidity ef-
fect. This analysis implies that when examining yield spreads, you should pay particular atten-
tion to interest rate (yield) volatility.

19.3.5 Implementing an Active Bond Transaction
Once a bond manager has decided on the specifics of an active strategy, the next step is to
create a portfolio (or alter an existing one) to take advantage of that view. A popular approach
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for implementing these adjustments involves the use of bond swaps, which entail liquidating
a current position and simultaneously buying a different issue in its place with similar attri-
butes and a better chance for improved return. These trades can be executed to increase cur-
rent yield, to increase yield to maturity, to take advantage of shifts in interest rates or the
realignment of yield spreads, to improve the quality of a portfolio, or for tax purposes. Some
swaps are highly sophisticated and require a computer for calculation. However, most are
fairly simple transactions with obvious goals and risk. They go by such names as pure yield
pickup swaps, substitution swaps, rate anticipation swaps, or tax swaps. Although many of
these transactions involve low risk (such as the pure yield pickup swap), others entail substan-
tial risk (the rate anticipation swap). Regardless of the risk involved, all trades have one basic
purpose: portfolio improvement. In fact, Boyd and Mercer (2010) demonstrate that these
swaps lead to a substantial improvement in risk-adjusted performance relative to standard
bond benchmarks.

Most bond swaps involve several different types of risk. One obvious risk is that the market
will move against you while the transaction is in progress. Interest rates may move up over the
holding period and cause you to incur a loss. Alternatively, yield spreads may fail to respond
as anticipated. Possibly the new bond may not be a true substitute and so, even if your expec-
tations and interest rate formulations are correct, the swap may be unsatisfactory because the
wrong issue was selected. Finally, if the work-out time is longer than anticipated, the realized
yield might be less than expected. As noted by Homer and Leibowitz (2004) and Fabozzi,
Mann, and Choudhry (2005, Chapter 55), you must be willing to accept such risks to improve
your portfolio. The following subsections consider three of the more popular bond swaps.

Pure Yield Pickup Swap The pure yield pickup swap involves trading out of a low-coupon
bond into a comparable higher-coupon bond to realize an automatic and instantaneous in-
crease in current yield and yield to maturity. An example would be an investor who currently
holds a 30-year, AA-rated 10 percent issue that is trading at an 11.50 percent yield. Assume
that a comparable 30-year, AA-rated obligation bearing a 12 percent coupon priced to yield
12 percent becomes available. The investor would report (and realize) some book loss if the
original issue was bought at par but is able to improve current yield and yield to maturity si-
multaneously if the new obligation is held to maturity, as shown in Exhibit 19.10.

The investor need not predict rate changes, and the swap is not based on any imbalance in
yield spread. The object simply is to seek higher yields. Quality and maturity stay the same as
do all other factors except coupon. The major risk is that future reinvestment rates may not be
as high as expected, and, therefore, the total terminal value of the investment (capital recovery,
coupon receipts, and interest-on-interest) may not be as high as expected. This reinvestment
risk can be evaluated by analyzing the results with a number of reinvestment rates to deter-
mine the minimum reinvestment rate that would make the swap viable.

Substitution Swap The substitution swap generally is short term and relies heavily on inter-
est rate expectations. Consequently, it is subject to considerably more risk than pure yield
pickup swaps. The procedure assumes a short-term imbalance in yield spreads between issues
that are perfect substitutes. The imbalance in yield spread is expected to be corrected in the
near future. For example, the investor might hold a 30-year, 12 percent issue that is yielding
12 percent and be offered a comparable 30-year, 12 percent bond that is yielding 12.20 per-
cent. Because the issue offered will trade at a price less than $1,000 for every issue sold, the
investor can buy more than one of the offered obligations.

You would expect the yield spread imbalance to be corrected by having the yield on the
offering bond decline to the level of your current issue. Thus, you would realize capital gains
by switching out of your current position into the higher-yielding obligation. This swap is de-
scribed in Exhibit 19.11.

706 Part 5: Analysis and Management of Bonds



Although a modest increase in current income occurs as the yield imbalance is corrected,
attractive capital gains are possible, causing a differential in realized yield. The work-out time will
have an important effect on the differential realized return. Even if the yield is not corrected until
maturity, 30 years later, you will still experience a small increase in realized yield (about 10 basis
points). In contrast, if the correction takes place in one year (as shown in Exhibit 19.11), the
differential realized return is much greater. After the correction has occurred, you would have
additional capital for a subsequent swap or other investment. Several risks are involved in this
swap. In addition to the pressure of the work-out time, market interest rates could move against
you, the yield spread may not be temporary, and the issue may not be a viable swap candidate (i.e.,
the spread may be due to the issue’s lower quality).

Tax Swap The tax swap is popular with individual investors because it is a relatively simple
procedure that involves no interest rate projections and few risks. Investors enter into tax
swaps due to tax laws and realized capital gains in their portfolios. Assume you acquired
$100,000 worth of corporate bonds and after two years sold the securities for $150,000, imply-
ing a capital gain of $50,000. One way to eliminate the tax liability of that capital gain is to sell
an issue that has a comparable long-term capital loss. If you had a long-term investment of

Exhibit 19.10 A Pure Yield Pickup Swap

Pure yield pickup swap: A bond swap involving a switch—from a low-coupon bond to a higher-coupon bond of

similar quality and maturity—in order to pick up a higher current yield and a better yield to maturity.

Example: Currently hold: 30-year, 10.0% coupon priced at 874.12 to yield 11.5%

Swap candidate: 30-year, AA 12% coupon priced at $1,000 to yield 12.0%

Current Bond Candidate Bond

Dollar investment $874.12 $1,000.00a

Coupon 100.00 120.00

i on one coupon (12.0% for 6 months) 3.000 3.600

Principal value at year end 874.66 1,000.00

Total accrued 977.66 1,123.60

Realized compound yield 11.514% 12.0%

Value of swap: 48.6 basis points in one year (assuming a 12.0% reinvestment rate)

The rewards for a pure yield pickup swap are automatic and instantaneous in that both a higher-coupon yield

and a higher yield to maturity are realized from the swap. Other advantages include:

1. No specific work-out period needed because the investor is assumed to hold the new bond to maturity

2. No need for interest rate speculation

3. No need to analyze prices for overvaluation or undervaluation

A major disadvantage of the pure yield pickup swap is the book loss involved in the swap. In this example, if

the current bond were bought at par, the book loss would be $125.88 ($1,000 − 874.12). Other risks involved in

the pure yield pickup swap include:

1. Increased risk of call in the event interest rates decline

2. Greater reinvestment risk with higher-coupon bonds

aObviously, the investor can invest $874.12—the amount obtained from the sale of the bond currently held—and still ob-

tain a realized compound yield of 12.0%. Swap evaluation procedure is patterned after a technique suggested by Sidney

Homer and Martin L. Leibowitz.

Source: Adapted from Sidney Homer and Martin L. Leibowitz, Inside the Yield Book (Englewood Cliffs, NJ: Prentice Hall,

1972).
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$100,000 with a current market value of $50,000, you could execute a tax swap to establish the
$50,000 capital loss. By off setting this capital loss and the comparable capital gain, you would
reduce your income taxes.

Municipal bonds are considered particularly attractive tax swap candidates because you can
increase your tax-free income and use the capital loss (subject to normal federal and state tax-
ation) to reduce capital gains tax liability. To continue our illustration, assume you own
$100,000 worth of New York City, 20-year, 7 percent bonds that you bought at par, but they
have a current market value of $50,000. Given this tax loss, you need a comparable bond swap
candidate. Suppose you find a 20-year New York City bond with a 7.1 percent coupon and a
market value of 50. By selling your New York 7s and instantaneously reinvesting in the New
York 7.1s, you would eliminate the capital gains tax from the corporate bond transaction. In
effect, you have $50,000 of tax-free capital gains, and you have increased your current tax-
free yield. The money saved by avoiding the tax liability can then be used to increase the port-
folio’s yield, as shown in Exhibit 19.12.

An important caveat is that you cannot swap identical issues (such as selling the New York
7s to establish a loss and then buying back the same New York 7s). If it is not a different issue,
the IRS considers the transaction a wash sale and does not allow the loss. It is easier to avoid
wash sales in the bond market than it is in the stock market because every bond issue, even

Exhibit 19.11 A Substitut ion Swap

Substitution swap: A swap executed to take advantage of temporary market anomalies in yield spreads be-

tween issues that are equivalent with respect to coupon, quality, and maturity.

Example: Currently hold: 30-year, AA 12.0% coupon priced at $1,000 to yield 12.0%

Swap candidate: 30-year, AA 12.0% coupon priced at $984.08 to yield 12.2%

Assumed work-out period: 1 year

Reinvested at 12.0%

Current Bond Candidate Bond

Dollar investment $1,000.00 $984.08

Coupon 120.00 120.00

i on one coupon (12.0% for 6 months) 3.60 3.60

Principal value at year end (12.0% YTM) 1,000.00 1,000.00

Total accrued 1,123.60 1,123.60

Total gain 123.60 139.52

Gain per invested dollar 0.1236 0.1418

Realized compound yield 12.00% 13.71%

Value of swap: 171 basis points in one year

The rewards for the substitution swap are additional basis-point pickups for YTM, additional realized compound

yield, and capital gains that accrue when the anomaly in yield corrects itself. In the substitution swap, any ba-

sis-point pickup (171 points in this example) will be realized only during the work-out period. Thus, in our ex-

ample, to obtain the 171 basis-point increase in realized compound yield, you must swap an average of once a

year and pick up an average of 20 basis points in yield to maturity on each swap.

Potential risks associated with the substitution swap include:

1. A yield spread thought to be temporary may, in fact, be permanent, thus reducing capital gains advantages.

2. The market rate may change adversely.

Swap evaluation procedure is patterned after a technique suggested by Sidney Homer and Martin L. Leibowitz.

Source: Adapted from Sidney Homer and Martin L. Leibowitz, Inside the Yield Book (Englewood Cliffs, NJ: Prentice Hall,

1972).
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with identical coupons and maturities, is considered distinct. Likewise, it is easier to find com-
parable bond issues with only modest differences in coupon, maturity, and quality. Tax swaps
are common at year end as investors establish capital losses because the capital loss must occur
in the same taxable year as the capital gain.

19.3.6 Active Global Bond Investing: An Example
An active approach to global fixed-income management must consider three interrelated fac-
tors: (1) the local economy in each country that includes the effect of domestic and interna-
tional demand, (2) the impact of this total demand and domestic monetary policy on
inflation and interest rates, and (3) the effect of the economy, inflation, and interest rates on
the exchange rates among countries.4 Based on the evaluation of these factors, a portfolio
manager must decide on the relative weight for each country. In addition, one might consider
an allocation within each country among government, municipal, and corporate bonds. In the
example that follows, most portfolio recommendations concentrate on the country allocation
and do not become more specific except in the case of the United States.

Exhibit 19.13 is from UBS Global Asset Management, a global institutional asset manager. The
table’s “Benchmark” column indicates what the asset allocation would be if UBS had no opinion
regarding the expected bond market performance in the alternative countries. In most cases, the

Exhibit 19.12 A Tax Swap

Tax swap: A swap undertaken when you wish to offset capital gains in other securities through the sale of a

bond currently held and selling at a discount from the price paid at purchase. By swapping into a bond with as

nearly identical features as possible, you can use the capital loss on the sale of the bond for tax purposes and

still maintain your current position in the market.

Example: Currently hold: $100,000 worth of corporate bonds with current market value of $150,000 and
$100,000 in NY 20-year, 7% bonds with current market value of $50,000

Swap candidate: $50,000 in NY 20-year, 7.1% bonds

A. Corporate bonds sold and long-term capital gains profit established $50,000

Capital gains tax liability (assume you have 20% capital gains tax

rate—$50,000 × 0.20)

$10,000

B. NY 7s sold and long-term capital loss established $50,000

Reduction in capital gains tax liability ($50,000 × 0.20) ($10,000)

Net capital gains tax liability 0

Tax savings realized $10,000

C. Complete tax swap by buying NY 7.1s from proceeds of NY 7s

Sale (therefore, amount invested remains largely the same)a

Annual tax-free interest income—NY 7s $7,000

Annual tax-free interest income—NY 7.1s $7,100

Net increase in annual tax-free interest income $ 100

aNY 7.1s will result in substantial capital gains when liquidated at maturity (because they were bought at deep discounts)

and, therefore, will be subject to future capital gains tax liability. The swap is designed to use the capital loss resulting

from the swap to offset capital gains from other investments. At the same time, your funds remain in a security almost

identical to your previous holding while you receive a slight increase in both current income and YTM. Because the tax

swap involved no projections in terms of work-out period, interest rate changes, etc., the risks involved are minimal.

Your major concern should be to avoid potential wash sales.

Source: Adapted from Sidney Homer and Martin L. Leibowitz, Inside the Yield Book (Englewood Cliffs, NJ: Prentice Hall,

1972).

4For a detailed discussion of the benefits of international bond investing as well as what is involved in the analysis,
see Steward (2005); Malvey (2005); Steward, Lynch, and Fabozzi (2005a); Nemerever (2010); and Jost (2002).
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Exhibit 19.13 UBS Global Bond Portfol io Strategy

Market Allocation
GLOBAL GLOBAL (EX-US)

Benchmark Over/Under Weight Benchmark Over/Under Weight

North America 22.0% −0.3% 2.4% 0.0%

Canada 1.9 0.0 2.4 0.0

US 20.1 −0.3 0.0 0.0

EMU 40.0 2.9 50.1 3.5

Other Europe (Ex-UK) 3.3 −2.4 4.2 −3.1
Denmark 0.8 −0.8 1.0 −1.0

Norway 0.2 −0.2 0.3 −0.3

Poland 0.6 −0.6 0.7 −0.7

Sweden 0.9 0.0 1.1 0.0

Switzerland 0.8 −0.8 1.0 −1.0

UK 5.0 −2.0 6.2 −2.2
Japan 29.0 0.0 36.3 0.0

Australia 0.3 2.0 0.4 2.0

Singapore 000.200 −0.2 000.300 −0.3
100.0% 100.0%

Europe (EMU)

Benchmark Over/Under Weight

Austria 3.6% 6.7%

Belgium 7.0 −3.3

Finland 1.5 5.6

France 20.7 1.2

Germany 23.0 18.2

Greece 4.6 −4.6

Ireland 1.0 −1.0

Italy 22.7 −11.5

Netherlands 5.6 −0.8

Portugal 1.8 −1.9

Spain 008.500 −8.5

100.0%

Currency Allocation
GLOBAL GLOBAL (EX-US)

Benchmark Over/Under Weight Benchmark Over/Under Weight

North America 22.0% 0.0% 2.4% 0.0%

Canada 1.9 0.0 2.4 0.0

US 20.1 0.0 0.0 0.0

EMU 40.0 0.0 50.1 0.0

Other Europe (Ex-UK) 3.3 0.0 4.2 0.0

Denmark 0.8 0.0 1.0 0.0

Norway 0.2 0.0 0.3 0.0

Poland 0.6 0.0 0.7 0.0

Sweden 0.9 0.0 1.1 0.0

Switzerland 0.8 0.0 1.0 0.0

UK 5.0 −4.0 6.2 −4.0
Japan 29.0 2.0 36.3 2.0

Australia 0.3 0.0 0.4 0.0

Singapore 000.200 2.0 000.300 2.0

100.0% 100.0%

Totals may not add to 100% due to rounding.

Source: UBS Global Asset Management, Quarterly Investment Strategy, March 31, 2005 (Chicago, IL: UBS Global Asset

Management).



normal allocation is based on the country’s relative market value. Specifically, the normal alloca-
tion is 20.1 percent for the United States, 29.0 percent for Japan, and the remaining 50.9 percent
for the other countries, including 40.0 percent for the combined EMU countries. Clearly, UBS
does have an opinion regarding these countries (as shown in its implied market strategy, which
equals the benchmark percentage plus or minus the over-/underweight percentage). For example,
at this point in time, it overweighted the EMU block of countries bond markets with a market
strategy allocation of 42.9 percent (versus the benchmark allocation of 40.0 percent) and under-
weighted the UK bond market with a market strategy allocation of only 3 percent (versus the
benchmark of 5 percent). Another country overweighted was Australia, while several were under-
weighted, including Denmark, Norway, Poland, and Switzerland. In addition, UBS does a specific
currency allocation between countries, which would likewise be based on the normal policy
weight unless the firm had an opinion on currencies. Again, UBS has an opinion: It heavily un-
derweighted the U.K. pound and overweighted the currencies of Japan and Singapore.

In making your own allocations based on these specific expectations, you would look for
U.S. securities in which yields were expected to decline relative to Treasury securities and for
bond markets in foreign countries that likewise had bullish interest rate expectations. Finally,
you would look for countries in which the currency was expected to be strong relative to the
United States.

19.4 CORE-PLUS MANAGEMENT STRATEGIES
Beyond a pure passive strategy or any of the several active management strategies we have just
seen, recently there has been increased interest among professional bond investors in a man-
agement approach that combines the two styles. Core-plus bond portfolio management places
a significant part (i.e., 70 to 80 percent) of the available funds in a passively managed portfolio
of high-grade securities reflecting a broad representation of the overall bond market; this is the
“core” of the strategy. The remainder of the funds would then be managed actively in the
“plus” portion of the portfolio, where it is felt that the manager’s selection skills offer a higher
probability of achieving positive abnormal rates of return.

The core portion of a portfolio following this combination approach is effectively managed
as an index fund based on the belief that the designated core sectors of the bond market are
efficient to where it is not worth the time and cost to attempt to derive substantial excess re-
turns from them. Examples of market sectors that are often included in this definition include
the U.S. broad market sector or the U.S. government/corporate sector, both of which have
been dominated historically by issues that carry a credit rating of AAA or higher. (The differ-
ence between these two core sectors is that the former includes the rapidly growing markets
for mortgage-backed and asset-backed bonds.) The plus sectors included in the portfolio con-
sist of those segments of the global bond market that are regarded as being less efficient and
therefore more likely to be sources of alpha in the managed portfolio. This would include
high-yield bonds, non-U.S. bonds from developed countries, and emerging market debt.

From the preceding description, it should be clear that a core-plus approach to bond man-
agement can also be considered a form of enhanced indexing, depending on how much of the
portfolio is placed in the core portion and how actively the plus sectors are managed. As Da-
vidson (2001) points out, the core-plus bond manager attempts to combine a substantial beta
investment—that is, the funds invested to mimic the systematic risk exposure of the bench-
mark index—with the alpha potential associated with selecting bonds from the actively man-
aged sectors. Thus, an important feature of a potential security position coming from the plus
sectors is that it has the possibility of delivering high risk-adjusted returns over time that are
not driven by systematic movements in the general bond market. This means that plus sector
investments often have high total risk, as measured by their standard deviation of returns, but
also low correlations with the other fixed-income sectors that represent the core of the
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portfolio. High-yield bonds are a good example of a plus sector since they tend to have very
high standard deviations that make them equivalent to equity investments in many respects,
but have very low correlations (e.g., 0.30 or lower) with the investment-grade bond sector.

Relative to a passive index strategy, a core-plus approach to managing a bond portfolio of-
fers three potential advantages: (1) higher returns that occur from exploiting market inefficien-
cies outside the traditional core sectors, (2) increased opportunities for exploiting the
manager’s security selection skills, and (3) the ability to alter the composition of the fixed-
income asset class in a manner consistent with the insights and views of the manager. Of course,
these additional sources of alpha come with additional sources of risk. The incremental risk that
the core-plus approach introduces into the passive portfolio can be particularly significant in no-
growth or declining-growth economic scenarios, given that much of the plus investing is likely to
be done in lower credit-grade instruments whose market values will be affected the most under
those circumstances. Further, there may be a number of other risks associated with investments
in the plus sectors—such as prepayment and liquidity risks—that are not as prevalent in the core
portion of the portfolio. Finally, Dopfel (2003) cautions asset managers against the risks associ-
ated with changing correlations between stock and bond markets.

Hersey (2001) analyzed the composition and investment mandates for a broad sample of
core and core-plus portfolios managed by leading U.S.-based fixed-income investment organi-
zations. Exhibit 19.14 summarizes these findings. While both core and core-plus managers are

Exhibit 19.14 Characterist ics of Core and Core-Plus Investments

A. Typical Portfolio Composition

Sector Core Core-Plus
Barclays U.S.
Aggregate

Treasury/Agency 22% 19% 42%

Mortgage backed 37 36 36

Asset backed 10 8 1

Investment grade 27 21 21

Corporate

High yield 1 7 na

Eurodollar 1 5 na

Other 2 3 na

Note: na = not applicable

B. Investment Mandates

Characteristic Core Core-Plus

Benchmark excess return target 35–70 bps 100–125 bps

Tracking error 75–100 bps 125–150 bps

Consensus benchmark Barclays U.S. Barclays U.S.

Aggregate Aggregate

Nonbenchmark exposures 0% (5% common) 15–40%

Management-fee differential — About a 10%

premium over core

Note: bps = basis points

Source: Adapted from Brian E. Hersey, “Core-Plus: Prospects and Implications,” in Core-Plus Bond
Management (Charlottesville, VA: AIMR), 2001.
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given some investment latitude relative to the index—the Barclays U.S. Aggregate was the
benchmark for the majority of these managers—the plus sectors were given substantially
more. For instance, while core portfolios are allowed to hold an average of 5 percent of its
positions in non benchmark exposures, core-plus managers can maintain 15 to 40 percent.
Although the index contained no high-yield positions, the typical core and core-plus portfolio
invested 1 and 7 percent in this bond market segment, respectively. Both types of portfolios
also contained larger allocations in asset-backed bonds than the index. Thus, to the extent
that these sectors outperform—and that the managers exhibit good selection skills in these
areas—the managed portfolios will be able to produce superior risk-adjusted returns. However,
it is also important to note that core-plus managers face strict constraints on their ability to
take on additional risk in the pursuit of these abnormal returns. The lower panel of Exhibit
19.14 shows that core-plus portfolios are expected to produce excess returns of 100 to 125 ba-
sis points while maintaining tracking errors that do not exceed 1.50 percent. Given Alford,
Jones, and Winkelmann’s (2003) description of the portfolio risk budgeting process, this man-
date is consistent with the view that core-plus portfolio management is a combination strategy.

19.5 MATCHED-FUNDING MANAGEMENT STRATEGIES
The goal for many participants in the bond market is simply to increase the wealth of their
overall portfolios while providing risk diversification benefits across asset classes. For these in-
vestors, the passive, active, and core-plus strategies we have just seen are all potentially appro-
priate management styles, depending on their underlying beliefs about how efficient the bond
market is. Other investors, however, face a more precise investment problem in which a spe-
cific set of liabilities needs to be met. For instance, life insurance companies have a series of
future cash flow payments they are obligated to make, which they can predict in advance
with a reasonable degree of accuracy given their actuarial forecasts. Further, defined-benefit
pension funds can also predict fairly precisely the future retirement benefits they will be re-
quired to pay—in both amount and timing—to their constituents. For investors in these situa-
tions, the bond portfolios they form clearly should take into account the nature of the
liabilities that those assets are intended to fund.

Matched-funding strategies are a form of asset-liability management whereby the charac-
teristics of the bonds that are held in the portfolio are coordinated with those of the liabilities
the investor is obligated to pay. These matching techniques can range from an attempt to ex-
actly match the levels and timing of the required cash payments to more general approaches
that focus on other investment characteristics, such as setting the average duration or invest-
ment horizon of the bond portfolio equal to that of the underlying liabilities. An important
assumption underlying all matched-funding techniques is that the investor’s liabilities are pre-
dictable with some degree of precision. As long as the fixed-income manager knows the obli-
gations he faces, he can create a portfolio specifically designed to meet those needs in an
optimal way.5

19.5.1 Dedicated Portfolios
Dedication refers to bond portfolio management techniques that are used to service a pre-
scribed set of liabilities. Such a “dedicated” portfolio can be created in several ways. We will
discuss two alternatives. A pure cash-matched dedicated portfolio is the most conservative
strategy. The objective of pure cash matching is to develop a portfolio of bonds that will pro-
vide a stream of payments from coupons, sinking funds, and maturing principal payments that

5Additional discussion of the matched-funding approach to bond portfolio management can be found in Leibowitz
(1986a) and Fabozzi (2005).
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exactly match the specified liability schedules. An example of typical liability stream for a re-
tired-lives component of a pension system is shown in Exhibit 19.15. The goal is to build a
portfolio that will generate sufficient funds in advance of each scheduled payment. One alter-
native is to find a number of zero-coupon Treasury securities that will exactly cash match each
liability. Such an exact cash-match portfolio is referred to as a total passive portfolio because it
is designed so that any prior receipts would not be reinvested (i.e., it assumes a zero reinvest-
ment rate).

Dedication with reinvestment is similar to the pure cash-matched technique except it al-
lows that the bonds and other cash flows do not have to exactly match the liability stream.
Any inflows that precede liability claims can be reinvested at some reasonably conservative
rate. This assumption lets the portfolio manager consider a substantially wider set of bonds
that may have higher return characteristics. In addition, the assumption of reinvestment
within each period and between periods also will generate a higher return for the asset portfo-
lio. As a result, the net cost of the portfolio will be lower, with almost equal safety, assuming
the reinvestment rate assumption is conservative. An example would be to assume a reinvest-
ment rate of 4 percent in an environment where market interest rates are currently ranging
from 5 percent to 8 percent.

Potential problems exist with both of these approaches to a dedicated portfolio. When se-
lecting potential bonds for these portfolios, it is critical to be aware of call/prepayment possi-
bilities (refundings, calls, sinking funds) with specific bonds or mortgage-backed securities.
These prepayment possibilities become very important following periods of historically high
rates. A prime example was the period 1982 to 1986, when interest rates went from over 18
percent to under 8 percent. Because of this substantial change in rates, many dedicated portfo-
lios constructed without adequate concern for call protection were negatively affected when
numerous bonds were called that were not expected to be called under normal conditions.
For example, bonds selling at deep discounts (which typically provide implicit call protection),
when rates were 16 percent to 18 percent, went to par and above when rates declined to under
10 percent and were then called. Obviously, the reinvestment of these proceeds at the lower

Exhibit 19.15 A Prescribed Schedule of Liabi l i t ies
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rates caused many dedicated portfolios to be underfunded. Therefore, it is necessary to find
bonds with complete call protection or to consider deep discount bonds under conservative
interest rate conditions.

Although quality also is a legitimate concern, it is probably not necessary to invest only in
Treasury bonds if the portfolio manager diversifies across industries and sectors. A diversified
portfolio of AA or A industrial bonds can provide a current and total annual return substan-
tially above Treasuries, which can have a significant impact on the net cost of funding a liabil-
ity stream.

19.5.2 Immunization Strategies
Instead of using a dedicated portfolio technique, a portfolio manager may decide that the
optimal strategy is to immunize the portfolio from interest rate changes. Immunization techni-
ques attempt to derive a specified rate of return (generally quite close to the current market
rate) during a given investment horizon, regardless of what happens to the future level of inter-
est rates.

Components of Interest Rate Risk A major problem encountered in bond portfolio man-
agement is deriving a given rate of return to satisfy an ending-wealth requirement at a future
specific date—that is, the investment horizon. If the term structure of interest rates were flat
and market rates never changed between the time of purchase and the horizon date when
funds were required, you could acquire a bond with a term to maturity equal to the desired
investment horizon, and the ending wealth from the bond would equal the promised wealth
position implied by the promised yield to maturity. For example, assume you acquire a 10-
year, $1 million bond with an 8 percent coupon at its par value. If the yield curve was flat
with no changes, your wealth position at the end of your 10-year investment horizon (assum-
ing semiannual compounding) would be:

$1,000,000 × (1.04)20 = $2,191,123

You can get the same answer by taking the $40,000 interest payment every six months and
compounding it semiannually to the end of the period at 4 percent and adding the
$1,000,000 principal at maturity. Unfortunately, in the real world, the term structure of inter-
est rates typically is not flat and the level of interest rates is constantly changing. Conse-
quently, the bond portfolio manager faces interest rate risk between the time of investment
and the future target date. Interest rate risk is the uncertainty regarding the ending-wealth
value of the portfolio due to changes in market interest rates between the time of purchase
and the investor’s horizon date. Notably, interest rate risk involves two component risks:
price risk and coupon reinvestment risk.

The price risk occurs because if interest rates change before the horizon date and the bond
is sold before maturity, the realized market price for the bond will differ from the expected
price, assuming no change in rates. If rates increased after the time of purchase, the realized
price for the bond in the secondary market would be below expectations, whereas if rates
declined, the realized price for the bond would be above expectations. Because you do not
know whether interest rates will increase or decrease, you are uncertain about the bond’s
future price.

The coupon reinvestment risk arises because the yield to maturity computation implicitly
assumes that all coupon cash flows will be reinvested at the promised yield to maturity. If, af-
ter the purchase of the bond, interest rates decline, the coupon cash flows will be reinvested at
rates below the initial promised yield, and the ending wealth will be below expectations. In
contrast, if interest rates increase, the coupon cash flows will be reinvested at rates above ex-
pectations, and the ending wealth will be above expectations. Again, because you are uncertain
about future rates, you are uncertain about these reinvestment rates.
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Classical Immunization and Interest Rate Risk Fisher and Weil (1971), as well as Bier-
wag and Kaufman (1977) and Bierwag (1977), showed that price risk and reinvestment risk are
affected inversely by a change in market rates and that duration is the time period when these
two risks are of equal magnitude, but in opposite directions. An increase in interest rates will
cause an ending price below expectations, but the reinvestment rate for interim cash flows will
be above expectations. A decline in market interest rates will cause the reverse situation.
Clearly, a bond portfolio manager with a specific target date (investment horizon) will attempt
to eliminate these two components of interest rate risk. The process intended to eliminate in-
terest rate risk is referred to as immunization and was discussed by Redington (1952). It has
been specified in detail by Fisher and Weil (1971) as follows:

A portfolio of investments in bonds is immunized for a holding period if its value at the end
of the holding period, regardless of the course of interest rates during the holding period, must
be at least as large as it would have been had the interest-rate function been constant
throughout the holding period.

If the realized return on an investment in bonds is sure to be at least as large as the ap-
propriately computed yield to the horizon, then that investment is immunized [p. 411]

Fisher and Weil found a significant difference between the promised yields and the realized
returns on bonds for the period 1925 to 1968, indicating the importance of immunizing a
bond portfolio. They showed that it is possible to immunize a bond portfolio if you can as-
sume that any change in interest rates will be the same for all maturities (i.e., there is a parallel
shift of the yield curve). Given this assumption, Fisher and Weil proved that a portfolio of
bonds is immunized from interest rate risk if the duration of the portfolio is always equal to
the desired investment horizon.

The authors simulated the effects of applying the immunization concept (a duration-matched
strategy) compared to a naive portfolio strategy, where the portfolio’s maturity was equal to the
investment horizon. They compared the ending-wealth ratio for the duration-matched and naive
strategy portfolios to a wealth ratio that assumed no change in the interest rate structure. In a
perfectly immunized portfolio, the actual ending wealth should equal the expected ending wealth
implied by the promised yield. The duration-matched strategy results were consistently closer to
the promised yield results; however, the results were not perfect. The duration portfolio was not
perfectly immunized because the basic assumption did not always hold; that is, when interest
rates changed, all interest rates did not change by the same amount.

The Mechanics of Bond Immunization: A Simple Illustration6 Suppose that an investor
has a liability that she needs to pay off in exactly three years. Thus, her desired investment
horizon is three years, which can also be considered as the duration of the liability she faces.
Suppose also that the yield curve is currently flat at 10 percent but that it declines to 8 percent
as soon as her initial investment is made. She considers four alternative bond investments to
fund this liability:

(A) Purchase a 10-year bond paying a 9 percent annual coupon and sell it in three years

(B) Purchase three consecutive one-year “pure discount” (i.e., zero-coupon) bonds

(C) Purchase a three-year, pure discount bond

(D) Purchase a four-year bond paying a 34.85 percent annual coupon and sell it in three years

Under these assumptions, the promised yield for each of these prospective investments is 10 per-
cent at the time she makes her initial decision. So, the relevant question to consider is: What are
the realized yields (RY) for all four positions at the end of her three-year investment horizon?

6The authors gratefully acknowledge Professor Robert Radcliffe’s contribution to this example.
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For Bond A, the initial investment (per $1,000 of face value) is:

P0 =
X10
t=1

90

ð1+ :10Þt +
1000

ð1+ :10Þ10 = $938:55

Since this position will not have matured by Year 3, it will have to be sold at the prevailing market
rate (assumed to then be 8 percent). Also, she will be able to reinvest the coupons she receives
prior to her planning horizon. Thus, the ending-wealth in this position is the combination of:

(1) Sale of Bond:

P3 ¼
X7
t=1

90

ð1+ :08Þt +
1000

ð1+ :08Þ7 = $1052:06, and

(2) Reinvested Coupon Payments:

90(1 + .08)2 + 90(1 + .08) + 90 = $292.18

or $1344.24. This means the investor’s realized yield in Bond A would be:

RYA =

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
1344:24
938:55

3

r
− 1 = 12:72 percent

For Bond B, assume for simplicity that the bondholder invests $1,000 initially at 10 percent
and then reinvests the total annual proceeds for two more years at 8 percent:

Year 1: ð1000:00Þð1+ :10Þ= $1100:00

Year 2: ð1100:00Þð1+ :08Þ= $1188:00

Year 3: ð1188:00Þð1+ :08Þ= $1283:04

Thus, her realized yield from this “rollover” strategy would be:

RYB =

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
1283:04
1000:00

3

r
− 1 = 8:66 percent

The initial purchase price of Bond C (per $1,000 face value) is:

P0 = (1000) ÷ (1 + .10)3 = $751.31

so, the realized yield would be:

RYC =

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
1000:00
751:31

3

r
− 1 = 10:00 percent

Finally, Bond D is similar to Bond A in that it must be sold prior to maturity and its cou-
pons must be reinvested. The initial price for this security is:

P0 =
X4
t=1

348:50

ð1+ :10Þt +
1000

ð1+ :10Þ4 = $1787:71

The ending-wealth level in Year 3 combines:

(1) Sale of Bond:

P3 = (1000 + 348.50) ÷ (1 + .08) = $1248.61, and

(2) Coupon Payments:

348.50(1 + .08)2 + 348.50(1 + .08) + 348.50 = $1131.37
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or $2379.98 and, thus, the realized yield would be:

RYD =

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
2379:98
1787:71

3

r
− 1 = 10:00 percent

Notice that only for Bonds C and D does the yield to maturity prevailing at the time of the
original investment decision (i.e., the promised or expected return) equal the actual rate of re-
turn over the three-year investment horizon. To see why this is the case, it is easy to confirm
that the duration statistics for each of these bonds are:

Bond A: 6.89 years

Bond B: 1.00 year (per bond)

Bond C: 3.00 years

Bond D: 3.00 years

Because the investor’s planning horizon was three years, the only bonds that actually produced the
expected yield of 10 percent were the two that have durations of three years. Put another way, by in-
vesting in a bond that pays out the “average” cash flow at precisely the time it is desired, it is possible
to completely offset the effects of a subsequent change in interest rates. If interest rates fall (rise) after
purchase, the bond price will rise (fall) by exactly enough to offset the decline (increase) in income
from reinvested coupons. Once again, this selection process is known as immunization.

On the other hand, when the investor tried to fund a three-year liability with a longer-
duration bond (i.e., Bond A), she had to sell the bond to get the majority of her cash out of
the position. This resulted in a situation where the price risk component dominated the reinvest-
ment risk component (i.e., net price risk). This produced a higher actual return than she was
promised (12.72 versus 10 percent) because rates in the market fell, which benefited the bond’s
price more than it hurt coupon reinvestment potential. Conversely, when she tried to fund the
three-year liability with a series of shorter-duration positions (i.e., Bond B), she received her cash
back sooner than she needed it and therefore faced a net reinvestment risk problem, which in
this case led to a lower realized yield as rates fell. However, the important point here is that
with either Bond A or Bond B, the investor faces uncertainty over the outcome of her invest-
ment, as can be seen from the fact that her realized yield differed from her promised yield.

In summary, given that bond risk caused by changing interest rates can be split into price
risk and reinvestment risk, the following general statements can be made:

If Duration > Investment Horizon, the investor faces Net Price Risk (Bond A).

If Duration < Investment Horizon, the investor faces Net Reinvestment Risk (Bond B).

If Duration = Investment Horizon, the investor is immunized (Bonds C and D).

Finally, it should be noted that setting the duration of an asset equal to the duration of the
liability (i.e., investment horizon) will just immunize an investment against the next interest
rate movement. However, the position will remain immunized to subsequent yield changes as
long as it is rebalanced promptly; this is demonstrated in the appendix to this chapter.

Another View of Immunization An earlier example assumed that bond positions were ac-
quired and held to the end of the desired investment horizon. An alternative way to envision
what will happen with an immunized portfolio would be to examine the specific growth path
that converts the beginning-wealth position into the ending-wealth position and then consider
what happens when interest rates change.

Suppose you have the following conditions to begin with: an initial-wealth position of
$1 million, your investment horizon is 10 years, and the coupon and current YTM are both
8 percent. From an earlier computation, this implies an ending-wealth position (assuming
semiannual compounding) of $2,191,123; Exhibit 19.16A illustrates this compound growth
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path. In Exhibit 19.16B, it is assumed that at the end of Year 2, interest rates increase by 200
basis points, from 8 percent to 10 percent. With no prior rate changes, at the end of Year 2 the
value of the portfolio would have grown at an 8 percent compound rate to $1,169,859 ([1.04]4 ×
$1 million). The rate change in Year 2 will impact the portfolio in two ways: (1) the market
value (i.e., price) will decline to reflect the higher interest rates, and (2) the reinvestment poten-
tial, which is the future growth rate of the portfolio, will increase. The important question there-
fore is: What will be the new ending-wealth position of the portfolio? As we have seen, the
answer depends on the duration of the position when rates change. Fisher and Weil (1971)
showed that if portfolio duration is equal to the remaining investment horizon, the price decline
will be such that, at the new reinvestment (i.e., growth) rate of 10 percent, the new portfolio

Exhibit 19.16 The Growth Path to the Expected Ending-Wealth Value and the Effect of

Immunizat ion
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value will still grow to the original expected ending-wealth position. In this example, the actual
Year 2 value of the portfolio after the rate increase will be $1,003,779. If this new portfolio value
grows at 10 percent a year for eight years, the projected ending-wealth value will be:

$1,003,779 × (1.05)16 = $2,191,123

Thus, the price decline is exactly offset by the higher reinvestment rate, assuming that the du-
ration of the portfolio at the time of the yield movement was equal to the remaining invest-
ment horizon.

What happens if the duration of the portfolio is not properly matched to the desired invest-
ment horizon? If, for instance, duration is greater than eight years, the price change will ex-
ceed the impact of a new reinvestment rate as you face net price risk. Thus, if interest rates
increase, the value of the portfolio after the rate change will be less than $1,003,779. In this
case, even if the new value of the portfolio grew at the higher growth rate of 10 percent a
year, it would not reach the original expected ending-wealth value. This scenario is shown in
Exhibit 19.16C, where it is assumed that the value of the portfolio with a duration greater than
eight years declined to $950,000. Assuming that this new portfolio value then grew at the
higher growth rate for the rest of the investment horizon, its ending value would be:

$950,000 × (1.05)16 = $2,073,731

Therefore, the shortfall of $117,392 between the original expected ending-wealth level and the
realized position is due to the fact that the portfolio was not properly duration matched (i.e.,
immunized) when the interest rate change occurred.

Alternatively, assume that at Year 2 interest rates had declined at a time when portfolio du-
ration was greater than eight years. The value of the position would have increased to the
point that, even when reinvested at a lower growth rate, the ending-wealth level would exceed
$2,191,123. Exhibit 19.16D shows what can happen if the portfolio is not properly matched
and interest rates decline by 200 basis points to 6 percent. First, assuming that the portfolio
is properly duration matched, its Year 2 value will increase to $1,365,435. If this amount sub-
sequently grows at 6 percent for eight years, its ending value will be:

$1,365,435 × (1.03)16 = $2,191,123

Instead, if duration exceeds eight years, the Year 2 portfolio value would be greater than the
required value of $1,365,435. Supposing this amount to be $1,450,000, the revised ending-
wealth position would be:

$1,450,000 × (1.03)16 = $2,326,824

In this scenario, the projected ending-wealth value is greater than the original expected
level because your portfolio was mismatched to your intended investment horizon and interest
rates moved in your favor. The important point here is that when you are not duration
matched, you are effectively speculating on interest rate changes and the result can be either
very good or very bad. The purpose of immunization is to avoid this uncertainty and to lock
in the expected ending-wealth level (i.e., $2,191,123), regardless of future interest rate
movements.

Application of Classical Immunization Stonewall Insurance Ltd. (a pseudonym for a real
company) is a property and casualty insurance firm that operates as an offshore subsidiary of a
construction firm based in the United States. Stonewall’s primary function is to provide work-
er’s compensation insurance benefits to the employees of the parent firm. Although the con-
struction firm has an excellent safety record, there are nevertheless occasional worksite
accidents that require payment of compensation benefits. These benefit payments can continue
for anywhere from a few months to several years; the parent firm conservatively plans for pay-
ments to continue an average of 3.50 to 4.50 years. Thus, they consider this to be the duration
range of the potential liabilities (i.e., planning horizon) they face.
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The uncertainty of both the size and length of the benefit claims that Stonewall is liable for
makes the implementation of a cash-matched portfolio solution impractical. (It is typically the
case that property and casualty insurance firms have less predictable liabilities than life insur-
ance companies.) Their solution to this asset-liability management problem is to assemble a
bond portfolio that has a duration statistic (expressed in modified form, in this case) of around
4.00 years. Details of the specific securities they held as of January 2011 are shown in Exhibit
19.17. Notice in particular that the portfolio holds 31 separate positions—mostly corporate
bonds—with an aggregate market value of $32 million and an average credit grade of A1
(Moody’s) and A+ (Standard & Poor’s). More importantly, however, the portfolio has been as-
sembled to have a modified duration of 3.96 years, which closely matches the target horizon
period implied by their projected liabilities. Thus, the position is effectively immunized; an un-
expected increase or decrease in interest rates at this point in time would have approximately
equal and offsetting effects on the value of both Stonewall’s assets and liabilities, leaving the
firm’s net worth unaffected by the rate movement.

This example also helps highlight some practical challenges an investor must face when de-
signing an immunization strategy. First of all, except for the special case of a zero-coupon
bond, an immunized portfolio will require frequent rebalancing. As shown in the appendix to
this chapter, rebalancing will be necessary with every significant shift in the yield curve, but it
will also be required by the passing of time. For instance, even if market rates do not change,
after a year has passed (i.e., January 2012) the modified duration of the bond portfolio will be
substantially lower than 3.96 years. (Because duration declines more slowly than maturity as
time passes, the January 2012 modified duration level for the firm will be somewhat higher
than 2.96 years.) Of course, since the target investment horizon would still be 4.00 years, this
decay in portfolio duration would leave the firm in a position of net reinvestment risk and
therefore adversely exposed to a subsequent downward movement in the yield curve. Thus, to
remain immunized over time, the bond manager for Stonewall will periodically need to rebal-
ance the portfolio to maintain the original duration target.

Second, in Chapter 18 we discussed the fact that duration changes inversely with changes in in-
terest rates. This is the property that makes the relationship between a bond’s price and its yield a
curved (i.e., convex) function rather than a straight line. Consequently, the manager of an immu-
nized bond portfolio should also pay attention to the convexity statistic of the position. Specifically,
in addition to duration matching the company’s assets and liabilities, the manager should attempt
to construct a bond portfolio that has greater convexity than the firm’s liabilities. When the convex-
ity of the assets exceeds that of the liabilities at a time when the durations are matched, the actual
decline in value for an upward rate movement will be less severe for the assets than for the liabilities.
While it is difficult to know if the convexity level of 23.92 for Stonewall’s portfolio accomplishes
that goal without knowing more about the precise characteristics of its projected obligations, Kritz-
man (1992) demonstrates that for two portfolios with the same duration, the one with cash flows
that are more spread out (i.e., less concentrated around the duration date) will have greater convex-
ity. Thus, the bond ladder approach adopted by Stonewall’s managers (e.g., maturity dates ranging
from 2012 to 2021) is likely to produce a more successful outcome than a portfolio that concen-
trated its cash flow payments around January 2015 (i.e., the current date plus 4.00 years).

Finally, because certain segments of the fixed-income market can be illiquid, there some-
times is a problem acquiring the bonds you have identified as optimal positions for your port-
folio. For example, can you purchase the long-duration bonds you have targeted at a price that
you consider to be acceptable? Further, bonds possessing the particular characteristics you
need to match the target horizon exactly may not be available. Thus, Stonewall’s modified du-
ration statistic of 3.96 is likely as close as the manager could get to the target horizon of 4.00,
given the nature of the bond market at the time of the example. In summary, it is important to
recognize that classical immunization is generally not a passive strategy because it is subject to
all of these practical issues that demand the attention of the manager.
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Exhibit 19.17 Immunized Bond Portfol io of Stonewall Insurance Ltd. , January 2011

Category Sector Issuer
Ticker
Symbol CUSIP Matur i ty Coupon

Cal l Date
(Price)

Par Value
(000s) Bid Yield Bid Price

Total Bond
Value

Accrued
Interest

Total Pos .
Value

% of Tt l .
Posi t ion

Mod.
Dur . Convex

Moody
Rat ing

S&P
Rat ing

Agency:
9.93%

— Federal Home Loan Bank FHLB 3133XWFR 6/28/2013 1.850% Not Callable 1000 1.181% 101.6342 $1,016,342.05 0.026 $1,016,599.00 3.165% 2.427 7.160 Aaa AAA

Federal Home Loan Bank FHLB 3133XTEG7 3/25/2014 2.750% Not Callable 1000 1.450% 104.0838 $1,040,837.52 0.749 $1,048,323.63 3.264% 3.070 11.221 Aaa AAA

Federal Farm Credit Bank FFCB 31331GTF6 4/20/2016 3.680% Not Callable 1000 1.395% 111.6272 $1,116,271.71 0.746 $1,123,733.94 3.499% 4.824 27.004 Aaa AAA

Corporate:
90.07%

Aerospace: Boeing BA 097023AW5 3/15/2019 6.000% MW (+50) 1000 4.133% 112.8663 $1,128,662.58 1.800 $1,146,662.58 3.570% 6.468 51.224 A2 A

Basic Materials: Dupont DD 263534BQ1 12/15/2016 5.250% MW (+15) 750 3.150% 111.3113 $834,834.58 0.263 $836,803.33 2.605% 5.142 31.197 A2 A

Air Products & Chemicals APD 00915XBK6 4/15/2016 7.250% Not Callable 500 4.458% 113.0046 $565,023.22 1.571 $572,877.38 1.784% 4.380 23.456 A3 A−

Conglomerates: Emerson Electric EMR 291011BA1 4/15/2019 5.000% MW (+37.5) 584 3.849% 108.0919 $631,256.60 1.083 $637,583.27 1.985% 6.749 54.589 A2 A

General Dynamics GD 369550AK4 5/15/2013 4.250% MW (+25) 1000 1.218% 107.2676 $1,072,675.70 13.317 $1,205,842.37 3.754% 1.864 5.870 A2 A

Consumer-Products: Procter & Gamble PG 742718DA4 8/15/2014 4.950% MW (+10) 500 2.022% 110.6583 $553,291.74 16.748 $637,029.24 1.983% 2.689 11.783 Aa3 AA−

Anheuser Busch BUD 035229CY7 1/15/2015 5.000% MW (+20) 500 2.920% 108.6293 $543,146.32 17.333 $629,812.98 1.961% 2.923 13.975 Baa2 BBB+

Consumer-Restaurants: McDonald’s MCD 58013MDU5 6/1/2013 4.125% MW (+15) 1000 1.331% 106.8297 $1,068,296.54 12.742 $1,195,713.21 3.723% 1.917 6.070 A2 A

Consumer-Retail: Costco COST 22160KAC 3/15/2017 5.500% MW (+15) 1000 2.960% 114.2865 $1,142,864.85 1.650 $1,159,364.85 3.610% 5.250 32.993 A2 A+

Target TGT 87612EAM8 6/15/2013 4.000% MW (+15) 500 1.394% 106.5610 $532,804.85 14.200 $603,804.85 1.880% 1.880 6.281 A2 A+

Walmart Stores WMT 931142BT9 5/1/2013 4.550% Not Callable 1000 1.142% 108.0286 $1,080,286.43 14.434 $1,224,622.54 3.813% 1.800 5.669 Aa2 AA

Energy: Seariver Maritime XOM 812293AB4 9/1/2012 0.000% 1/31/11 (96.01) 1000 2.388% 96.1335 $961,334.95 0.000 $961,334.95 2.993% 1.642 3.506 Aaa AAA

MidAmerican Energy BRK 595620AD7 10/1/2014 4.650% MW (+15) 1000 2.326% 108.7816 $1,087,815.72 15.138 $1,239,199.05 3.858% 2.842 12.615 A2 A−

Financial-Diversified: General Electric Capital GE 36966R3C8 5/15/2018 6.750% Not Callable 1000 4.820% 111.8412 $1,118,412.05 0.900 $1,127,412.05 3.510% 5.829 41.577 Aa2 AA+

Financial-Global: HSBC Bank HSBC 4042Q1AC 8/9/2017 6.000% Not Callable 1000 4.572% 108.0516 $1,080,516.40 2.400 $1,104,516.40 3.439% 5.351 35.000 A1 AA−

Goldman Sachs GS 38141GDQ4 10/15/2013 5.250% Not Callable 500 2.228% 108.6316 $543,157.98 16.888 $627,595.48 1.954% 2.054 7.422 A1 A

Morgan Stanley MS 61748AAE6 4/1/2014 4.750% Not Callable 500 3.954% 103.2695 $516,347.62 15.464 $593,667.06 1.848% 2.387 9.548 A3 A−

Financial-Commercial NationsBank BAC 628855AN 7/15/2015 10.200% Not Callable 1000 4.667% 122.3700 $1,223,699.77 4.760 $1,271,299.77 3.958% 3.601 16.648 A3 A−

Bank of America BAC 060505BM5 6/15/2014 5.375% Not Callable 1000 3.701% 106.4868 $1,064,867.91 19.081 $1,255,680.41 3.909% 2.392 10.391 A2 A

Healthcare: AstraZeneca AZN 046353AA6 6/1/2014 5.400% MW (+15) 1000 2.294% 110.6385 $1,106,384.99 16.680 $1,273,184.99 3.964% 2.540 10.483 A1 AA−

Bristol-Myers Squibb BMY 110122AR9 5/1/2018 5.450% MW (+30) 1000 3.490% 112.5716 $1,125,716.17 0.939 $1,135,102.28 3.534% 6.064 43.972 A2 A+

Merck MRK 589331AK3 3/1/2015 4.750% MW (+15) 1000 2.245% 110.4130 $1,104,129.56 15.860 $1,262,726.78 3.931% 3.123 15.117 Aa3 AA

Industrial Equipment: Caterpillar CAT 149123AZ 3/15/2021 9.375% Not Callable 1000 5.087% 133.7820 $1,337,819.85 2.813 $1,365,944.85 4.253% 6.959 63.618 A2 A

Office Equipment: Pitney Bowes PBI 72447WAU3 8/15/2014 4.875% MW (+15) 1000 3.291% 106.1629 $1,061,629.18 16.494 $1,226,566.68 3.819% 2.641 11.567 A2 BBB+

Technology: Intl. Business Machines IBM 459200GJ4 9/14/2017 5.700% MW (+20) 1000 3.231% 114.7568 $1,147,567.83 1.726 $1,164,826.16 3.627% 5.568 37.309 Aa3 A+

Oracle ORCL 68389XAC9 4/15/2018 5.750% MW (+35) 1000 3.626% 113.4827 $1,134,827.47 1.246 $1,147,285.81 3.572% 5.968 42.891 A2 A

Telecommunications: Verizon VZ 92343VAV6 4/1/2019 6.350% MW (+75) 1000 4.150% 115.2203 $1,152,202.62 1.623 $1,168,430.40 3.638% 6.455 51.172 A3 A−

Southwestern Bell T 845335BQ 7/1/2015 7.000% Not Callable 1000 3.255% 115.5410 $1,155,409.73 0.039 $1,155,798.62 3.598% 3.914 18.419 A2 A−

Por t fo l io Summary

Number of Bond Issues 31

Total Portfolio Market Value $32,119,344.92

Total Portfolio Par Value $27,334,000.00

Wght. Avg. Bond Yield to Maturity 2.981%

Wght. Avg. Bond Coupon 5.313%

Portfolio Modified Duration 3.961

Portfolio Convexity 23.922

Wght. Avg. Moody’s Rating A1

Wght. Avg. S&P Rating A+



19.5.3 Horizon Matching
Horizon matching is a combination of two of the techniques just discussed: cash-matching
dedication and immunization. As shown in Exhibit 19.18, the liability stream is divided into
two segments. In the first segment, the portfolio is constructed to provide a cash match for
the liabilities during this horizon period (e.g., the first five years). The second segment is the
remaining liability stream following the end of the horizon period—in the example, it is the 25
years following 2018. During this second time period, the liabilities are covered by a duration-
matched strategy based on immunization principles. As a result, Leibowitz (1986b) contends
that the client receives the certainty of cash matching during the early years and the cost sav-
ing and flexibility of duration-matched flows thereafter.

The combination technique also helps alleviate one of the problems with classical immuni-
zation: the potential for nonparallel shifts in the yield curve. Most of the problems related to
nonparallel shifts are concentrated in the short end of the yield curve because this is where the
most severe curve reshaping typically occurs. Because the near-term horizon is cash-matched,
however, these irregular rate changes are not of concern. Further, we know that the long end
of the yield curve tends toward parallel shifts.

As part of their discussion on horizon matching, Leibowitz, Klaffky, Mandel, and Weinber-
ger (1983) point out that it also is possible to consider rolling out the cash-matched segment
over time. Specifically, after the first year the portfolio manager would restructure the portfolio
to provide a cash match during the original Year 6, which means that you would still have a

Exhibit 19.18 The Concept of Horizon Matching
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del, a former Managing Director; and Alfred Weinberger, a former Director. Although the information in

this chart has been obtained from sources that Salomon Brothers Inc. believed to be reliable, SSB does

not guarantee their accuracy, and such information may be incomplete or condensed. All figures in-
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mission from SalomonSmithBarney.
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five-year horizon. The ability and cost of rolling out depends on movements in interest rates;
ideally, you would still want to see parallel shifts in the yield curve.

19.6 CONTINGENT AND STRUCTURED MANAGEMENT STRATEGIES
Contingent procedures for managing bond portfolios are a form of what has come to be
called structured active management. The specific contingent procedure we discuss here is
contingent immunization, which is a strategy that allows the bond manager flexibility to
actively manage the portfolio subject to an overriding constraint that the portfolio remains
immunized at some predetermined yield level. Other structured bond strategies, which typi-
cally involve using derivative securities (e.g., futures or option contracts), will be discussed in
Chapters 20–23.

19.6.1 Contingent Immunization
Subsequent to the developments of classical immunization, Leibowitz and Weinberger (1982,
1983) suggest a portfolio strategy that allows a bond portfolio manager to pursue the highest
returns available through active strategies while relying on classical bond immunization tech-
niques to ensure a given minimal return over the investment horizon. To understand contin-
gent immunization, recall from our earlier discussion that when the portfolio duration is equal
to the investment horizon, a change in interest rates will cause a change in the dollar value of
the portfolio such that when the new asset value is compounded at the new market interest
rate, it will equal the expected (desired) ending wealth value. This required change in value
occurs only when the modified duration of the portfolio is equal to the remaining time hori-
zon, which is why the modified duration of the portfolio must be maintained at the horizon
value.

Consider the following example of this process. Assume that your desired ending-wealth
value is $206.3 million and we want to determine how much you must invest today to attain
that ending value if you assume a rate of return on the portfolio. In this case, we assume a
five-year horizon and a 15 percent return, meaning that we compute the present value of
$206.3 million at 15 percent for five years or 7.5 percent for 10 periods assuming semiannual
compounding, which equals $100 million—this is the required initial investment under these
assumptions to attain the desired ending value. Assuming the five-year horizon, we can do
the same calculation for other interest rates as follows:

Percent

Present

Value

Factora

Required

Investment

($ Mil . ) Percent

Present

Value

Factora

Required

Investment

($ Mil . )

10 0.6139 $126.65 16 0.4632 $95.56

12 0.5584 115.20 18 0.4224 87.14

14 0.5083 104.86 20 0.3855 79.53

15 0.4852 100.00

aPresent value for 10 periods (5 years) at one-half the annual percentage rate.

Exhibit 19.19 reflects these calculations—the dark line indicates the required initial amount
that must be invested at every yield level to attain $206.3 million in five years. Clearly, at lower
yields you need a larger initial investment (e.g., $126.65 million at 10 percent), and it declines
with higher yields (e.g., it is less than $80 million at 20 percent). The dotted line indicates that
the price sensitivity of a portfolio with a modified duration of five years will have almost
exactly the price sensitivity required.
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Contingent immunization requires that the client be willing to accept a potential return below
the current market return. This is referred to as a cushion spread, or the difference between the
current market return and some floor rate. This cushion spread in required yield provides
flexibility for the portfolio manager to engage in active portfolio strategies. For example, if
current market rates are 15 percent, the client might be willing to accept a floor rate of 14
percent. If we assume the client initiated the fund with $100 million, the acceptance of this lower
rate will mean that the portfolio manager does not have the same ending-asset requirements.
Specifically, at 14 percent the required ending-wealth value would be $196.72 million (7 percent
per period for 10 periods) compared to the $206.3 million at 15 percent. Because of this lower
floor rate (and lower ending-wealth value), it is possible to experience some declines in the value
of the portfolio while attempting to do better than the market through active management
strategies.

Exhibit 19.20 shows the value of assets that are required at the beginning, assuming a 14
percent required return and the implied ending-wealth value of $196.72 million. Assuming
current market rates of 15 percent, the required value of assets at the beginning would be
$95.56 million, which is the present value of $196.72 million at 15 percent for five years. The
difference between the client’s initial fund of $100 million and the required assets of $95.56
million is the dollar cushion available to the portfolio manager. As noted, this dollar cushion
arises because the client has agreed to a lower investment rate and, therefore, a lower ending-
wealth value. Therefore, the manager effectively now has a $4.44 million (= 100 − 95.56) “side
fund” with which to pursue active management strategies in an attempt to add alpha to the
overall portfolio.

At this point, the portfolio manager can engage in active management strategies to increase
the ending-wealth value of the portfolio above that required at 14 percent. As an example, as-
sume that the portfolio manager believes that market rates will decline. Under such conditions,

Exhibit 19.19 Classical Immunization
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the portfolio manager might consider acquiring a 30-year bond that has a modified duration
greater than the investment horizon of five years and, therefore, has greater price sensitivity to
changes in market rates. Hence, if rates decline as expected, the value of the long-duration
portfolio will experience a rapid increase above the initial value. In contrast, if rates increase,
the value of the portfolio will decline rapidly. In this case, depending on how high rates go, the
value of the portfolio could decline to a value below that needed to reach the desired ending-
wealth value of $196.72 million.

Exhibit 19.21 shows what happens to the value of this portfolio if we assume an instanta-
neous change in interest rates when the fund is established. Specifically, if rates decline from
15 percent, the portfolio of long-duration, 30-year bonds would experience a large increase in
value and develop a safety margin—a portfolio value above the required value. In contrast, if
rates increase, the value of the portfolio will decline until it reaches the asset value required at
14 percent. When the value of the portfolio reaches this point of minimum return (referred to
as a trigger point), it is necessary to stop active portfolio management and use classical immu-
nization with the remaining assets to ensure that you attain the desired ending-wealth value
(i.e., $196.72 million).

Potential Return The concept of potential return is helpful in understanding the objective of
contingent immunization. This is the return the portfolio would achieve over the entire invest-
ment horizon if, at any point, the assets on hand were immunized at the prevailing market

Exhibit 19.20 Price Behavior Required for Floor Return
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rate. Exhibit 19.22 contains the various potential rates of return based on dollar asset values
shown in Exhibit 19.21. If the portfolio were immediately immunized when market rates
were 15 percent, its potential return would naturally be 15 percent. Alternatively, if yields de-
clined instantaneously to 10 percent, the portfolio’s asset value would increase to $147 million,
which if immunized at the market rate of 10 percent over the remaining five-year period,
would grow to a total value of $239.45 million ($147 million × 1.6289, which is the compound
growth factor for 5 percent and 10 periods). This ending value of $239.45 million represents
an 18.25 percent realized (horizon) rate of return on the original $100 million portfolio.

In contrast, if interest rates increase, the value of the portfolio will decline substantially and
the potential return will decline. For example, if market rates rise to 17 percent (i.e., a yield
change of 2 percent), the asset value of the 30-year bond portfolio will decline to $88 million.
If this portfolio of $88 million were immunized for the remaining five years at the prevailing
market rate of 17 percent, the ending value would be $199 million. This ending value implies a
potential return of 14.32 percent for the total period.

As Exhibit 19.21 shows, if interest rates rose to 18.50 percent, the 30-year bonds would decline
to a value of $81.16 million (the trigger point) and the portfolio would have to be immunized. At
this point, if the remaining assets of $81.16 million were immunized at the current market rate of
18.50 percent, the value of the portfolio would grow to $196.73 million ($81.16 × 2.424, which is
the compound value factor for 9.25 percent for 10 periods). This ending value implies that
the potential return for the portfolio would be exactly 14 percent. Regardless of what happens

Exhibit 19.21 Safety Margin for a Portfol io of 30-Year Bonds
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to subsequent market rates, the portfolio has been immunized at the floor rate of 14 percent.
That is a major characteristic of the contingent immunized portfolio; if there is proper monitor-
ing, you will always know the trigger point where you must immunize to be assured of receiving
no less than the minimum specified rate of return.

Monitoring the Immunized Portfolio Clearly, monitoring the contingent immunized portfolio
is crucial to ensure that, if the asset value falls to the trigger point, the appropriate action is
taken to ensure that the portfolio is immunized at the floor-level rate. This can be done using
a chart, as in Exhibit 19.23. The top line is the current market value of the portfolio over time.
The bottom line is the required value of the portfolio if we were to immunize at today’s rates to
attain the necessary ending-wealth value. This required minimum value for the portfolio is cal-
culated by computing the present value of the promised ending-wealth value at the prevailing
market rate.

To demonstrate how this floor portfolio would be constructed, consider again our example
with a promised ending-wealth value in five years of $196.72 million, based on an initial in-
vestment of $100 million and an acceptable floor rate of 14 percent. If one year after the initi-
ation of the portfolio, market rates were 10 percent, you would need a minimum portfolio
value of approximately $133.14 million to get to $196.72 million in four years. To compute
this minimum required value, you multiply the $196.72 million (promised ending-wealth
value) times the present value factor for 5 percent for eight periods, assuming semiannual
compounding (0.6768). The logic is that $133.14 million ($196.72 × .6768) invested at 10 per-
cent for four years will equal $196.72 million.

If you originally predicted correctly that market rates would decline and had structured a
long-duration portfolio under these conditions, the actual value of the portfolio would be
much higher than this minimum required value, and there would be a safety margin. A year
later (after Year 2), you would determine the assets needed at the rate prevailing at that point

Exhibit 19.22 The Potential Return Concept
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in time. Assuming interest rates had by then increased to 12 percent, you could determine that
you would need a floor portfolio of about $138.69 million, which is the present value of the
$196.72 million for three years at 12 percent, assuming semiannual compounding. Again, you
would expect the actual value of the portfolio to be greater than this required floor portfolio,
so you still have a safety margin. If you ever reached the point where the actual value of the
portfolio was equal to the required floor value, you would stop the active management and
immunize what was left at the current market rate to ensure that the ending value of the port-
folio would be $196.72 million.

SUMMARY
• During the past few decades, there has been a

significant increase in the number and variety
of bond portfolio strategies available to individual
investors and professional managers. These
strategies, which range from being quite simple
to quite complex to implement and maintain, can
be classified into five separate categories: passive
management techniques, active management techni-
ques, core-plus management techniques, matched-
funding techniques, and contingent and structured
techniques.

• Passive approaches to managing a bond portfolio
can take two forms. Buy-and-hold investors sim-
ply choose a selection of bonds with the desired
set of characteristics (e.g., duration, coupon rate,
credit quality) and replace them when they ma-
ture. By contrast, an investor following an indexed
approach constructs a portfolio that mimics the
contents of a particular bond index. The construc-
tion of an indexed portfolio can either fully
replicate the underlying benchmark or follow a
stratified sampling approach that attempts to

Exhibit 19.23 Contingent Immunization Floor Portfol io over Time
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reproduce the index characteristics, usually with a
smaller number of instruments.

• Active bond management strategies attempt to ex-
ceed the risk–return performance produced by a
bond index over time. The active manager does
this by assembling a collection of bonds that differs
from those in the benchmark in a manner consis-
tent with his view of future bond market condi-
tions. There are many active strategies available,
including interest rate anticipation, credit analysis,
valuation analysis, yield spread analysis, and global
and tactical techniques. Core-plus bond manage-
ment can be viewed as type of enhanced indexing
that combines passive and active techniques.

• Many institutional investors (e.g., pension funds,
insurance companies) employ matched-funding
strategies when the investment problem they con-
front involves forming a portfolio of assets de-
signed to pay off a specific set of liabilities.
Immunization techniques based on matching the
durations of the organization’s assets and liabili-
ties are particularly useful in providing protection
against adverse interest rate movements. Finally,
contingent immunization is a form of structured
active management that combines a classical im-
munization approach with some active manage-
ment techniques.
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QUESTIONS
1. Bond index mutual funds and exchange-traded funds (ETFs) using bonds have become in-

creasingly popular in recent years.
a. Would it be more or less difficult to construct a bond index mutual fund than an eq-

uity index mutual fund? Give three reasons to support your argument.
b. Would it be more or less difficult to maintain a bond index ETF than an equity index

ETF? Give three reasons to support your argument.
2. After determining the appropriate asset allocation to meet Lucinda Kennedy’s needs,

Richard Bulloch, CFA, invests a portion of Kennedy’s assets in two fixed-income invest-
ment funds:
Trinity Index Fund: A passively managed portfolio of global bonds designed to track the
Barclays Global Aggregate Bond (LGAB) Index using a pure bond indexing strategy. The
management fee is 15 basis points annually.
Montego Global Bond Fund: An actively managed portfolio of global bonds designed to
outperform the LGAB net of fees. The management fee is 50 basis points annually.
Six months after investing in these funds, Kennedy and Bulloch review the performance
data shown in the following exhibit:

Total Returns on Index and Funds
Index or Fund Six-Month Return

LGAB Index 3.21%
Trinity Index Fund* 3.66%

Montego Global Bond Fund* 3.02%
*Net of Fees
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Kennedy makes the following statements regarding her fixed-income investments:
a. “The Trinity Index Fund is being managed well.”
b. “I expected that, as an active manager, Montego would outperform the index; therefore,

the fund should be sold.”
Determine whether you agree or disagree with each of Kennedy’s statements. Justify your
response with one reason for each statement.

3. How would you explain to a casual observer why high-yield bond returns are more corre-
lated to common stock returns than to investment-grade bond returns?

4. As a hedge fund specializing in locating attractively priced fixed-income instruments,
Millennium Cerberus Fund is now reviewing its overall bond allocation strategy following
the recent “liquidity squeeze” in the financial markets.
a. Consider three classes of traditional fixed-income vehicles: Treasury bonds, high-grade

corporate bonds, and low-grade corporate bonds. In “normal” market conditions,
would you expect the liquidity of each of these bond classes to be the same? What
would you expect to happen to the liquidity of these bond classes during a credit crisis,
such as the one we experienced in 2008?

b. As an analyst for the fund, you note that the correlation of the rate of return between
Treasury bills and high-grade corporate bonds is high (0.95), whereas the correlation
between Treasury bills and high-yield (i.e., junk) bonds is relatively low (0.52). What
are the reasons for the difference in correlations? How would such a disparity affect
your bond portfolio allocation?

c. “The duration of junk bonds is typically shorter than that of high-grade corporate bonds.”
Briefly defend or refute the validity of this statement and support your position.

5. As a bond portfolio manager, you try to read all of the written analysis you can regarding
the current conditions of the financial markets. The following is an extract of a bond strat-
egy briefing note issued by an investment bank:

“The recent fire sale puts excessive selling pressure on high-grade corporate bonds. The
fear of systemic risk over the banking system and of the increasing default risk in junk
bonds provides an unprecedented opportunity under which yield spreads have widened
to extremely attractive levels. We recommend that our clients reduce their portfolio
weights in U.S. Treasuries and increase their positions in AA- and A-rated bonds with
coupon rates between 7–9% as part of its core strategic reallocation.”

After reading the analysis and recommendation, you note that the current 30-year U.S.
Treasury bond yield is about 5 percent. Also, you agree that the yield spreads have wid-
ened to attractive levels and interest rates will fall further by as much as 100 basis points
in the next 12 months.
a. Explain why the investment bank’s bond portfolio reallocation recommendation would

not work, given your view of the market.
b. How can you modify the recommendation in the briefing note in view of the reserva-

tions you expressed in Part a?
6. You begin with an investment horizon of four years and a portfolio with a duration of four

years with a market interest rate of 10 percent. A year later, what is your investment hori-
zon? Assuming no change in interest rates, what is the duration of your portfolio relative
to your investment horizon? What does this imply about your ability to immunize your
portfolio?

7. During a conference with a client, the subject of classical immunization is introduced. The
client questions the fee charged for developing and managing an immunized portfolio. The
client believes it is basically a passive investment strategy, so the management fee should
be substantially lower. What would you tell the client to show that it is not a passive
policy?
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8. The ability to immunize a bond portfolio is very desirable for bond portfolio managers in
some instances.
a. Discuss the components of interest rate risk. Assuming a change in interest rates over

time, explain the two risks faced by the holder of a bond.
b. Define immunization, and discuss why a bond manager would immunize a portfolio.
c. Explain why a duration-matching strategy is a superior technique to a maturity-

matching strategy for the minimization of interest rate risk.
d. Explain in specific terms how you would use a zero-coupon bond to immunize a bond

portfolio. Discuss why a zero-coupon bond is an ideal instrument in this regard.
e. Explain how contingent immunization, another bond portfolio management technique,

differs from classical immunization. Discuss why a bond portfolio manager would en-
gage in contingent immunization.

9. During the past several years, there has been substantial growth in the dollar amount of
portfolios managed using immunization and dedication techniques. Assume a client wants
to know the basic differences between (1) classical immunization, (2) contingent immuni-
zation, (3) cash-matched dedication, and (4) duration-matched dedication.
a. Briefly describe each of these four techniques.
b. Briefly discuss the ongoing investment action you would have to carry out if managing

an immunized portfolio.
c. Briefly discuss three of the major considerations involved with creating a cash-matched

dedicated portfolio.
d. Describe two parameters that should be specified when using contingent immunization.
e. Select one of the four alternative techniques that you believe requires the least degree of

active management and justify your selection.
10. A large charitable endowment fund constructed a fixed-income portfolio at the time it was

established and has kept its allocation unchanged over the years. While the charitable
founder asks you whether it may be possible for the fund to improve its initial allocation
by restructuring, the founder emphasizes the importance of maintaining its primary in-
vestment objective. Under what conditions would such structuring be beneficial to the
charitable fund? Give three reasons to support your answers, and provide an example for
each reason.

11. Robert Devlin and Neil Parish are portfolio managers at the Broward Investment Group.
At their regular Monday strategy meeting, the topic of adding international bonds to one
of their portfolios came up. The portfolio, an ERISA-qualified pension account for a U.S.
client, was currently 90 percent invested in U.S. Treasury bonds and 10 percent invested in
10-year Canadian government bonds.

Devlin suggested buying a position in 10-year German government bonds, while Parish
argued for a position in 10-year Australian government bonds.
a. Briefly discuss the three major issues that Devlin and Parish should address in their

analyses of the return prospects for German and Australian bonds relative to those of
U.S. bonds.

Having made no changes to the original portfolio, Devlin and Parish hold a subsequent
strategy meeting and decide to add positions in the government bonds of Japan, the
United Kingdom, France, Germany, and Australia.
b. Identify and discuss two reasons for adding a broader mix of international bonds to the

pension portfolio.
12. A consultant suggests that the weighted-average portfolio duration calculation for a global

bond portfolio is the same as for a domestic bond portfolio.
a. State whether the use of portfolio duration in international bond portfolio management

is more limiting than in domestic bond portfolio management. Support your conclu-
sion with two reasons.
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The consultant recognizes that currency, duration, and investing outside the benchmark
are possible sources of excess return in global bond management. He is also curious about
additional methods of adding value through global bond management.
b. List and discuss two additional potential sources of excess return.

PROBLEMS
1. The par yield curve for U.S. Treasury bonds is currently flat across all maturities at 5.50

percent. You have observed following “paired” transaction by your bond portfolio
manager:

Bond Transaction Type

Credit

Spread (bp)

Maturity

(yrs. )

Coupon

Rate (%)

Modified

Duration

G Buy U.S. Govt. — 15 0 14.599
H Sell Corporate 100 7 8 5.386

Briefly discuss what this paired trade suggests to you about the manager’s implied view as
to: (1) the general direction of future interest rate movement, (2) the future shape of the
par yield curve, and (3) the future level of corporate bond credit spreads.

2. Answer the following questions assuming that at the initiation of an investment account,
the market value of your portfolio is $200 million, and you immunize the portfolio at 12
percent for six years. During the first year, interest rates are constant at 12 percent.
a. What is the market value of the portfolio at the end of Year 1?
b. Immediately after the end of the year, interest rates decline to 10 percent. Estimate the

new value of the portfolio, assuming you did the required rebalancing (use only modi-
fied duration).

3. Compute the Macaulay duration under the following conditions:
a. A bond with a five-year term to maturity, a 12 percent coupon (annual payments), and

a market yield of 10 percent.
b. A bond with a four-year term to maturity, a 12 percent coupon (annual payments), and

a market yield of 10 percent.
c. Compare your answers to Parts a and b, and discuss the implications of this for classi-

cal immunization.
4. Compute the Macaulay duration under the following conditions:

a. A bond with a four-year term to maturity, a 10 percent coupon (annual payments), and
a market yield of 8 percent.

b. A bond with a four-year term to maturity, a 10 percent coupon (annual payments), and
a market yield of 12 percent.

c. Compare your answers to Parts a and b. Assuming it was an immediate shift in yields,
discuss the implications of this for classical immunization.

5. Evaluate the following pure-yield pickup swap: You currently hold a 20-year, AA-rated,
9.0 percent coupon bond priced to yield 11.0 percent. As a swap candidate, you are con-
sidering a 20-year, AA-rated, 11 percent coupon bond priced to yield 11.5 percent. (As-
sume reinvestment at 11.5 percent.)
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Current Bond Candidate Bond

Dollar investment ____________ ____________
Coupon ____________ ____________
i on one coupon ____________ ____________
Principal value at year end ____________ ____________
Total accrued ____________ ____________
Realized compound yield ____________ ____________
Value of swap: ____________ basis points in one year

6. Evaluate the following substitution swap: You currently hold a 25-year, 9.0 percent coupon
bond priced to yield 10.5 percent. As a swap candidate, you are considering a 25-year,
AA-rated, 9.0 percent coupon bond priced to yield 10.75 percent. (Assume a one-year
work-out period and reinvestment at 10.5 percent.)

Current Bond Candidate Bond

Dollar investment ____________ ____________
Coupon ____________ ____________
i on one coupon ____________ ____________
Principal value at year end ____________ ____________
Total accrued ____________ ____________
Realized compound yield ____________ ____________
Value of swap: ____________ basis points in one year

7. A university endowment fund has sought your advice on its fixed-income portfolio strat-
egy. The characteristics of the portfolio’s current holdings are listed below:

Bond

Credit

Rating

Maturity

(yrs. )

Coupon

Rate (%)

Modified

Duration Convexity

Market Value of

Posit ion

A U.S. Govt. 3 0 2.727 9.9 $30,000
B A1 10 8 6.404 56.1 30,000
C Aa2 5 12 3.704 18.7 30,000
D Agency 7 10 4.868 32.1 30,000
E Aa3 12 0 10.909 128.9 30,000

$150,000

a. Calculate the modified duration for this portfolio (i.e., Mod Dp).
b. Suppose you learn that the implied sensitivity (i.e., modified duration) of the endow-

ment’s liabilities is about 6.50 years. Identify whether the bond portfolio is: (1) immu-
nized against interest rate risk, (2) exposed to net price risk, or (3) exposed to net
reinvestment risk. Briefly explain what will happen to the net position of the endow-
ment fund if in the future there is a significant parallel upward shift in the yield curve.

c. Briefly describe how you could increase the convexity of the portfolio while keeping the
modified duration at the same level.

d. Your current active view for the fixed-income market over the coming months is that
Treasury yields will decline and corporate credit spreads will also decrease. Briefly dis-
cuss how you could restructure the existing portfolio to take advantage of this view.

8. A major requirement in managing a fixed-income portfolio using a contingent immuniza-
tion policy is monitoring the relationship between the current market value of the portfolio
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and the required value of the floor portfolio. This difference is defined as the margin
of error. In this regard, assume a $300 million portfolio with a time horizon of five years.
The available market rate at the initiation of the portfolio is 12 percent, but the client is will-
ing to accept 10 percent as a floor rate to allow use of active management strategies. The
current market values and current market rates at the end of Years 1, 2, and 3 are as follows:

End of

Year

Market

Value ($ Mil)

Market

Yield

Required Floor

Portfolio ($ Mil)

Margin of Error

($ Mil)

1 $340.9 10%
2 405.5 8
3 395.2 12

Assuming semiannual compounding:
a. Calculate the required ending-wealth value for this portfolio.
b. Calculate the value of the required floor portfolios at the end of Years 1, 2, and 3.
c. Compute the margin of error at the end of Years 1, 2, and 3.
d. Indicate the action that a portfolio manager utilizing a contingent immunization policy

would take if the margin of error at the end of any year had been zero or negative.
9. Mike Smith, CFA, an analyst with Blue River Investments, is considering buying a Mon-

trose Cable Company Corporate bond. He has collected the balance sheet and income
statement information for Montrose, as shown in Exhibit 19.24. He has also calculated
the three ratios shown in Exhibit 19.25, which indicate that the bond is currently rated
“A,” according to the firm’s internal bond-rating criteria shown in Exhibit 19.27.
Smith has decided to consider some off-balance-sheet items in his credit analysis, as
shown in Exhibit 19.26. Specifically, Smith wishes to evaluate the impact of each of the
off-balance-sheet items on each of the ratios found in Exhibit 19.25.

Exhibit 19.24 Montrose Cable Company: Year Ended March 31, 1999

(USD Thousand)

Balance Sheet

Current assets $ 4,735

Fixed assets 043,225

Total assets $47,960

Current liabilities $ 4,500

Long-term debt 010,000

Total liabilities $14,500

Shareholder’s equity 033,460

Total liabilities and shareholder’s equity $47,960

Income Statement

Revenue $18,500

Operating and administrative expenses 014,050

Operating income $ 4,450

Depreciation and amortization 1,675

Interest expense 000942

Income before income taxes $ 1,833

Taxes 000641

Net income $ 1,192
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a. Calculate the combined effect of the three off-balance-sheet items in Exhibit 19.26 on each
of the following three financial ratios shown in Exhibit 19.25.

(1) EBITDA/interest expense

(2) Long-term debt/equity

(3) Current assets/current liabilities

The bond is currently trading at a credit premium of 55 basis points. Using the internal
bond-rating criteria in Exhibit 19.27, Smith wants to evaluate whether or not the credit
yield premium incorporates the effect of the off-balance-sheet items.

b. State and justify whether or not the current credit yield premium compensates Smith
for the credit risk of the bond, based on the internal bond-rating criteria found in
Exhibit 19.27.

Exhibit 19.27 Blue River Investments: Internal Bond-Rating Criter ia and Credit Yield

Premium Data

Bond Rating

Interest Coverage
(EBITDA/

Interest Expense)

Leverage
(Long-Term
Debt/Equity)

Current Ratio
(Current Assets/ Current

Liabilities)

Credit Yield Premium
over U.S. Treasuries
(in Basis Points)

AA 5.00 to 6.00 0.25 to 0.30 1.15 to 1.25 30 BPs

A 4.00 to 5.00 0.30 to 0.40 1.00 to 1.15 50 BPs

BBB 3.00 to 4.00 0.40 to 0.50 0.90 to 1.00 100 BPs

BB 2.00 to 3.00 0.50 to 0.60 0.75 to 0.90 125 BPs

Exhibit 19.25 Selected Ratios and Credit Yield Premium Data for Montrose

EBITDA/interest expense 4.72

Long-term debt/equity 0.30

Current assets/current liabilities 1.05

Credit yield premium over U.S. Treasuries 55 basis points

Exhibit 19.26 Montrose Off-Balance-Sheet Items

• Montrose has guaranteed the long-term debt (principal only) of an unconsolidated affiliate. This obligation

has a present value of $995,000.

• Montrose has sold $500,000 of accounts receivable with recourse at a yield of 8 percent.

• Montrose is a lessee in a new noncancelable operating leasing agreement to finance transmission equip-

ment. The discounted present value of the lease payments is $6,144,000, using an interest rate of 10 percent.

The annual payment will be $1,000,000.
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A P P E N D I X C H A P T E R 1 9

Bond Immunization and Portfolio Rebalancing

Suppose that you have decided to fund a three-year liability with a portfolio consisting of posi-
tions in a two-year zero-coupon bond and a four-year zero-coupon bond. The current interest
rate is 10 percent. Therefore:

Price of 2-year bond ði:e:, Bond 2Þ = ð1000Þ÷ ð1:1Þ2 = $826:45

Price of 4-year bond ði:e:, Bond 4Þ = ð1000Þ÷ ð1:1Þ4 = $683:01

In order to form a portfolio with duration of three years, you must purchase identical amounts
of Bond 2 and Bond 4 since each of these zero-coupon instruments will have duration equal to
its maturity. Consequently, you will need to buy 1.0 units of Bond 2 and (826.45 ÷ 683.01) =
1.21 units of Bond 4 for a total initial investment of $1652.89 [826.45 + (1.21)(683.01)]. The
duration of your bond portfolio can then be calculated:

Dp = ð826:45÷ 1652:89ÞðD2Þ+ ð826:45÷ 1652:89ÞðD4Þ
= ð:5Þð2:00Þ+ ð:5Þð4:00Þ= 3:00

Immediately after you make your initial purchases, interest rates fall to 8 percent. If you do
not rebalance your portfolio, what is your realized yield after three years? Compute:

Terminal Value of Portfolio:

(1) Allow two-year bond to mature and reinvest for one year: (1000)(1.08) = $1080.00

(2) Sell 1.21 four-year bonds: (1.21)(1000 ÷ 1.08) = $1120.37

so that your total terminal value is $2200.37, and the realized yield is:ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
2200:37
1652:89

3

r
− 1 = 10:00 percent

Therefore, your actual return is equal to the original promised return (i.e., the yield to matu-
rity) of 10 percent. By investing so that the duration of the portfolio is equal to your horizon
date, you have immunized yourself against the first interest rate change and locked in the ini-
tial promised yield of 10 percent.

Now, continuing with the assumption that interest rates decline immediately after your ini-
tial purchases, suppose that you decide to rebalance your portfolio. To understand this, you
need to first establish the new bond prices:

Price of Bond 2 = ð1000Þ÷ ð1:08Þ2 = $857:34

Price of Bond 4 = ð1000Þ÷ ð1:08Þ4 = $735:03

To see why you need to rebalance, calculate the new duration of your portfolio:

Value of Investment in Bond 2 = $ 857.34
Value of Investment in Bond 4 = (1.21)(735.03) = 889.39
Value of Total Investment = $1746.73

so:

Dp = ð857:34÷ 1746:73ÞðD2Þ+ ð889:39÷ 1746:73ÞðD4Þ
= ð:4908Þð2:00Þ+ ð:5092Þð4:00Þ= 3:02
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Even though the change in interest rates didn’t change the duration of the individual bonds, it
did increase the duration of the portfolio slightly since it altered the relative market values of
Bond 2 and Bond 4. To correct the problem (i.e., to rebalance the portfolio), you need to
shorten the overall duration by selling some of Bond 4 and purchasing some more of Bond 2.
To accomplish this, you must once again invest equal dollar amounts in each security, or
$873.365 [(.5)(1746.73)]. This, in turn, means that you must own the following number of
each instrument:

Number of Bond 2 to be held = ð873:365÷ 857:39Þ= 1:0186

Number of Bond 4 to be held  = ð873:365÷ 735:03Þ= 1:1882

After completing this step, you have rebalanced your portfolio to immunize against future
changes in interest rate movements. By once again holding equal amounts of each bond, you
have reset the duration of the portfolio to your original investment horizon of three years. An
important assumption here is that this rebalancing can be done costlessly. If you must pay
brokerage fees, the total dollar value of your portfolio and hence your actual return will be re-
duced accordingly.

By rebalancing your portfolio, you have tampered with the composition of your initial
investment. However, by doing so, have you also changed the realized yield that you will re-
ceive? Put another way, when you rebalance your portfolio at the new yield to maturity of 8
percent, will you still end up with the original yield of 10 percent? To answer this, calculate
the terminal value of the rebalanced portfolio: (1) Allow 1.0182 two-year bonds to mature
and reinvest for one year: (1.0182)(1000)(1.08) = $1100.12; and (2) sell 1.1882 four-year
bonds: (1.1882)(1000 ÷ 1.08) = $1100.19. Thus, your total terminal value of the rebalanced
investment is $2200.31, and the realized yield is:ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

2200:31
1652:89

3

r
− 1 = 10:00 percent

Therefore, rebalancing your portfolio when interest rates change has two effects: (1) you im-
munize yourself against the next interest rate change, and (2) your actual return is still equal
to the yield to maturity that prevailed at the time of your original investment. Finally, it should
be noted that although we assumed that the interest rate changed immediately after the initial
purchase, the fundamentals of rebalancing also apply to yield curve shifts that occur at any
point in the duration of the investment.
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Chapter 20
An Introduction to Derivative Markets and Securities
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Forward and Futures Contracts
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Option Contracts
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Derivatives
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In recent years, it has been difficult to read the financial press without encountering at least a
passing reference to an economic scandal attributed to trading in derivative securities. Procter &
Gamble’s ill-fated swap transactions and the equity index futures trades that brought down Bar-
ings Bank give the casual reader the impression that derivatives are highly volatile instruments
used only by those investors interested in placing speculative “bets.” Of course, nothing could be
further from the truth. Although it is true that the companies in these examples either miscalcu-
lated or misunderstood the nature of their investment positions, the vast majority of derivative
transactions are used by individuals and institutions seeking to reduce the risk exposures gener-
ated by their other business ventures.

Derivatives, in their many forms, have become a vital part of modern security markets, trailing
only stocks and bonds in terms of importance. Unlike stocks and bonds, however, their wide-
spread use is a relatively recent phenomenon, and misconceptions still exist about how derivatives
work and the proper way for investors to trade them. The chapters in this section address this
concern by providing the investor with a framework for understanding how derivatives are valued
and used in practice. Chapter 20 begins this process by detailing the mechanics of the two basic
forms of derivative contract—forwards and options. After providing an initial description of these
instruments and the markets in which they trade, we present the fundamental principles that
determine their prices. The chapter concludes with several specific examples of how investors
use derivatives to adjust the risk-return characteristics of their stock and bond portfolios.

Chapter 21 analyzes forward and futures contracts—the most prevalent form of derivative
instrument. The similarities and differences between forward and futures contracts are
described, with particular emphasis on the creation of (and subsequent adjustments to) margin
accounts and the concept of basis risk. In addition, the calculation of the optimal hedge ratio
and the arbitrage-free approach to determining the contract delivery price are discussed. The
chapter concludes with an examination of the features of forward and futures contracts that
are designed to offset financial (as opposed to commodity) risk exposures, including interest
rate, equity, and currency price movements. Applications and investment strategies involving
each of these contract types illustrate this discussion.

In Chapter 22, the focus turns to option contracting. The discussion begins with a consid-
eration of how option markets are organized and how both puts and calls—the two basic types
of option contracts—are quoted and traded. Several different option-based investment and
hedging strategies are described, as well as how these contracts can be used in conjunction
with other securities to create customized payoff distributions. The chapter also includes a
formal treatment of how option contracts are valued in an efficient market. Starting with the
simple two-state option pricing model, which contains the essence of the basic valuation argu-
ment, the discussion progresses to include state-of-the-art approaches such as the binomial
and the Black-Scholes models. In this development, special attention is paid to the role that
price volatility plays in the valuation process.

Chapter 23, the last chapter of this section, considers four additional classes of derivative
products. First, the rapidly developing market for swap, cap, and floor agreements is examined.
After describing how these instruments are related to typical forward and option contracts, the
discussion concentrates on the many ways in which investors and corporate risk managers use
these products in practice. In particular, applications involving three different exposures—
interest rates, equity prices, and credit risk—are developed. Second, the fundamentals of
warrants and convertible securities are described. The emphasis of this discussion is on the op-
tion-like features of these instruments and how they alter the risk-return dynamics of tradi-
tional debt and equity products. Third, we examine the market for structured notes—
instruments that can be viewed as “straight” bond issues into which derivatives have been
embedded. Finally, the chapter concludes with a brief discussion of how understanding real
options can help investors value certain types of complex investments that have embedded
derivative-like features, such as oil fields or gold mines.
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CHA P T E R 20
AnIntroductiontoDerivative
Markets and Securities

After you read this chapter, you should be able to answer the following questions:

• What distinguishes a derivative security, such as a forward, futures, or option contract, from more fundamental
securities, such as stocks and bonds?

• What are the important characteristics of forward, futures, and option contracts, and in what sense can they be
interpreted as insurance policies?

• How are the markets for derivative securities organized, and how do they differ from other security markets?
• What terminology is used to describe derivative market transactions?
• How are prices for derivative securities quoted, and how should this information be interpreted?
• What are the similarities and differences between forward and futures contracts?
• What do the payoff and profit diagrams look like for forward and futures contracts?
• What do the payoff and profit diagrams look like for put and call option contracts?
• How are forward contracts, put options, and call options related to one another?
• How can derivatives be used in conjunction with stock and Treasury bills to replicate the payoffs to other securities

and create arbitrage opportunities for an investor?
• How can derivative contracts be used to restructure cash flow patterns and modify the risks in existing investment

portfolios?

So far, we have seen several ways in which individuals and institutions can design their
investments to take advantage of future market conditions. We have also seen how
investors can control the volatility associated with their stock and bond positions—at
least in part—by forming well-diversified portfolios of securities to reduce or eliminate
a security’s unsystematic risk.

In this chapter, we begin our investigation of the role played by derivative
securities in modern investment portfolios. A derivative instrument is one for which
the ultimate payoff to the investor depends directly on the value of another security or
commodity. Earlier in the text, we briefly described two basic types of derivatives:
(1) forward and futures contracts, and (2) option contracts. A call option, for example,
gives its owner the right to purchase an underlying security, such as a stock or a bond,
at a fixed price within a certain amount of time. So the option’s ultimate value can be
said to depend on—and thus derive from—that of the other asset. Similarly, a forward
contract to sell a bond for a fixed price at a future date will see its value to the investor
rise or fall with decreases or increases in the market price of the underlying bond.

The growth of the markets in which derivative securities are created and exchanged
has been nothing short of phenomenal. The last few decades have seen the emergence of
contracts to trade such fundamental products as agricultural commodities, energy,
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precious metals, currencies, common stock, and bonds. There are even derivatives to trade
hypothetical underlying assets (e.g., option and futures contracts on the Standard & Poor’s
stock indexes) as well as combination derivatives, such as option contracts that allow the
investor to decide at a later date to enter into a futures contract involving another security
or commodity. Interest rate swaps, which will be shown in Chapter 23 to be forward con-
tracts on a short-term borrowing or lending rate, are a good example of the prodigious
growth of these markets. Starting with the first swap in 1981, the volume of swap market
activity grew in size to almost $400 trillion by the year 2010.

As we will see, derivative securities can be used by investors in the same way as the
underlying assets; an investor believing that a certain common stock will increase in
value can benefit from either a purchase of the stock directly or an option to purchase
that stock at a predetermined price. The exact returns will not be equal for these two
alternatives, but both will gain from an upward movement in the stock’s price. Ulti-
mately, however, the real key to understanding how and why derivatives are used lies in
their ability to modify the risk and expected return characteristics of existing investment
portfolios. That is, options and futures allow investors to hedge (or even increase) the
risk of a collection of stocks in ways that go far beyond the diversification results pre-
sented in the preceding chapters. Also, derivative securities allow for the duplication of
cash flow patterns that already exist in other forms, creating the possibility of arbitrage if
two otherwise identical series of cash flows do not carry the same current price.

The balance of this chapter describes the fundamental nature and uses of forward,
futures, and option contracts on common stock and bonds. (Subsequent chapters deal
with more advanced forms of these products and valuation issues.) In the next section,
we describe the basic terminology associated with these markets, while the second sec-
tion explains the payoff structures created by each of these instruments. The third
section develops the formal relationship between forwards and options, a series
of conditions collectively known as put-call parity. In the final section, we briefly
introduce three popular ways in which derivatives are used to manage the risks in
stock and bond portfolios.

20.1 OVERVIEW OF DERIVATIVE MARKETS
As with any financial product, derivative transactions have a specific terminology that must be
understood in order to use these instruments effectively. The language used to describe for-
ward, futures, and option contracts is often a confusing blend of jargon drawn from the equity,
debt, and insurance markets, with some unique expressions thrown in for good measure. Thus,
we begin by summarizing the most important aspects of these products and the markets in
which they trade.

It is useful to first consider the basic types of positions that an investor can hold in these
markets. Exhibit 20.1 illustrates the possibilities. The chart reinforces the point made earlier
that, at the broadest level, there are only two kinds of derivatives available: (1) forward and
futures contracts, and (2) option contracts. Further, as we will explain shortly, while only one
forward contract is needed for any particular maturity date and underlying asset, there must
be two types of options—calls and puts—in order to offer investors a full range of choices.
Finally, for each of these derivative arrangements (i.e., the forward contract, the call option,
and the put option), an investor can enter into a transaction as either the long position
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(i.e., the buyer) or the short position (i.e., the seller). This leads to the six possible basic posi-
tions shown in the display.

Every derivative arrangement that investors might hold in their portfolios can be viewed in
terms of one of these six positions, or as a combination of these positions. For instance, later in
the chapter, we consider how an equity investor can use derivatives to protect himself against
general declines in the stock market. Two such strategies involve (1) shorting an equity index for-
ward contract, and (2) buying an equity index “collar” agreement. In terms of Exhibit 20.1, we
will see that the forward-based strategy represents Position 2, while the collar strategy involves a
combination of the purchase of a put option (Position 5) and the sale of a call option (Position 4).

20.1.1 The Language and Structure of Forward and
Futures Markets
To most investors, the forward contract is the most basic derivative product available. A for-
ward contract gives its holder both the right and the full obligation to conduct a transaction
involving another security or commodity—the underlying asset—at a predetermined future
date and at a predetermined price. The future date on which the transaction is to be consum-
mated is called the contract’s maturity (or expiration) date, while the predetermined price at
which the trade takes place is the forward contract price. Notice there must always be two
parties (sometimes called counterparties) to a forward transaction: the eventual buyer (or
long position), who pays the contract price and receives the underlying security, and the even-
tual seller (or short position), who delivers the security for the fixed price.

Forward and Spot Markets Forward contracts are not securities in the traditional sense;
they are more appropriately viewed as trade agreements negotiated directly between two parties
for a transaction that is scheduled to take place in the future. Suppose that two investors agree at
Date 0 (the present) to transfer a bond from one party to the other at the future Date T. The two
parties must agree on which bond and how much of it is to be exchanged, the date and location at
which this exchange will take place, and the price at which the bondwill be bought and sold. So, the
terms that must be considered in forming a forward contract are the same as those necessary for a
bond transaction that settled immediately (i.e., a spot market transaction) with two exceptions.
First, the settlement date agreed to in the contract is purposefully set to be in the future. Second,
the contract price—which we will represent as F0,T, meaning a forward price set at Date 0 for a
contract that matures at Date T—is usually different from the prevailing spot price (S0) because
of the different time frames involved.

Exhibit 20.1 Basic Types of Derivative Posit ions

Types of Derivative Positions

Forward/Futures Contracts

1. Long Position
2. Short Position

3. Long Position
4. Short Position

5. Long Position
6. Short Position

Option Contracts

Calls Puts

Chapter 20: An Introduction to Derivative Markets and Securities 743



One important way in which spot and forward market transactions are similar is the con-
ditions under which the long and short positions will profit. Assume that at Date T, the long
position in a bond forward contract is obligated to pay $1,000 (= F0,T) for a bond that is worth
ST = $1,050 (i.e., the spot price at Date T). Since F0,T < ST, this will result in a profitable settle-
ment for the long position in the contract since he will be able to acquire the bond for $50 less
than its current market value. On the other hand, the short position must deliver the bond at
Date T and will lose $50 on her forward position; she would have profited if ST had been
below the contract price of $1,000. Thus, just as if the bond had been purchased at Date 0,
the long position benefits when bond prices rise, at least relative to the contract price F0,T.
Conversely, the short position to the forward contract will gain from falling bond prices, just
as if she had short sold the bond at Date 0. Even though the timing of the trade’s settlement
has shifted, “buy low, sell high” is still the way to make a profit in the forward market.

Forward and Futures Markets Forward contracts are negotiated in the over-the-counter
market. This means that forward contracts are agreements between two private parties—one
of which is often a derivatives intermediary, such as a bank—rather than traded through a for-
mal exchange. One advantage of this private arrangement is that the terms of the contract are
completely flexible; they can be whatever any two mutually consenting counterparties agree to.
Another desirable feature to many counterparties is that these arrangements may not require
collateral; instead, the long and short positions sometimes trust each other to honor their re-
spective commitments at Date T. This lack of collateral means that forward contracts involve
credit (or default) risk, which is one reason why banks are often market makers in these
instruments.

One disadvantage of a forward contract is that it is quite often illiquid, meaning that it
might be difficult or costly for a counterparty to exit the contract before it matures. Illiquidity
is really a by-product of the contract’s flexibility because the more specifically tailored an
agreement is to the needs of a particular individual, the less marketable it will be to someone
else. Futures contracts try to solve this problem by standardizing the terms of the agreement
(e.g., expiration date, identity, and amount of the underlying asset) and having both parties
trade through a centralized market, called a futures exchange. Although the standardization of
contracts reduces the ability of the ultimate end users to select the most desirable terms, it
does create contract homogeneity, whereby the counterparties can always unwind a previous
commitment prior to expiration by simply trading their existing position back to the exchange
at the prevailing market price.

The futures price is analogous to the forward contract price and, at any time during the life of
a contract, is set at a level such that a brand-new long or short position would not have to pay
an initial premium. However, the futures exchange will require both counterparties to post col-
lateral, or margin, to protect itself against the possibility of default. (A futures exchange is not a
credit-granting institution.) These margin accounts are held by the exchange’s clearing-house and
are marked to market (i.e., adjusted for contract price movements) on a daily basis to ensure that
both end users always maintain sufficient collateral to guarantee their eventual participation.
A list of some popular futures contracts, along with the markets where they trade, is shown in
Exhibit 20.2. Although generally quite diverse, all of these underlying assets have two things
in common: volatile price movements and strong interest from both buyers and sellers.

20.1.2 Interpreting Futures Price Quotations: An Example
To illustrate how futures prices are typically quoted in financial markets, consider Exhibit 20.3,
which lists spot and futures prices for contracts on the Standard & Poor’s 500 Index as of
January 4, 2011. Recall from Chapter 5 that the S&P 500 is a value-weighted index of a broad
collection of industrial, financial, utility, and transportation companies representing the U.S.
stock market. At the close of trading on this particular day, the index level stood at 1,270.20,

744 Part 6: Derivative Security Analysis



which can be considered as the spot price of one “share” of the S&P index (i.e., S0).
1 Exhibit

20.3 gives futures contract prices for eight different expiration dates falling in the months of
March, June, September, and December for the years 2011 and 2012, as well as three others
that expire in December of 2013, 2014, and 2015.

Consider the futures contract that expires in March 2011. The closing (or last) contract
price is listed as 1,265.30 (i.e., F0,T). This means that an investor taking a long position in
this contract would be committing in January to buy a certain number of shares in the S&P
500 Index—250 shares in this case—at a price of $1,265.30 per share on the expiration date
in March. Conversely, the short position in this contract would be committing to sell 250
S&P shares under the same conditions. Note that, except for the margin posted with the fu-
tures exchange (i.e., the Chicago Mercantile Exchange for this contract), no money changes
hands between the long and short positions at the origination of the contract in January.

Exhibit 20.4 summarizes the payoff and net profit for this contract from the long position’s
point of view, assuming a hypothetical set of S&P index levels on the March expiration date

Exhibit 20.2 Popular Futures Contracts and Exchanges

Underlying Asset Exchange

A. Physical Commodities

Corn, soybeans, soybean meal, soybean oil, wheat CME Group

(Chicago Board of Trade)

Cattle-feeder, cattle-live, hogs, pork bellies CME Group

Lumber (Chicago Mercantile Exchange)

Dairy

Ethanol

Cocoa, coffee, sugar-world, sugar-domestic Intercontinental Exchange

Orange juice

Cotton, barley

Crude oil, heating oil, gasoline, natural gas CME Group

Platinum, uranium (New York Mercantile Exchange)

Gold, silver, copper CME Group

(Comex)

B. Financial Securities

Yen, Euro, Canadian dollar, Swiss franc CME Group

British Pound, Mexican peso, Australian dollar, (International Monetary Market)

Treasury bills, Eurodollar (LIBOR)

S&P 500, Nikkei 225, Russell 2000 indexes

Treasury bonds, Treasury notes, Federal funds CME Group

Interest Rate Swap (Chicago Board of Trade)

Dow Jones Industrials Average

Euro LIBOR, British gilt, Japanese government bond NYSE Euronext

FT-SE 100, CAC 40 indexes (Liffe)

Euro Stoxx 50 index, Euro stock volatility Eurex

Credit default

Inflation

1In reality, purchasing a portfolio of the 500 S&P index stocks would cost considerably more than $1,270.20. How-
ever, as the eventual profit or loss from a stock index futures contract is determined by the difference between the
futures contract price and the spot price prevailing at contract expiration, this interpretation is valid. The trading
mechanics of these contracts will be described in greater detail in Chapter 21.
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(i.e., ST). The main thing to note is that the payoff to the long position is positive when the
S&P index level rises (relative to the contract price of 1,265.30), while a loss is incurred when
the S&P falls. For instance, if the expiration date level of the index is 1,305.00, the long posi-
tion will receive a profit of $39.70 per share (= 1,305 − 1,265.30). In that case, the investor
profits from being able to buy stock that is worth $1,305.00 for the predetermined price of
only $1,265.30. On the other hand, if the March index level turns out to be 1,245, the futures

Exhibit 20.3 Standard & Poor ’s 500 Index Futures Contract Pr ice Quotat ions

<HELP> for explanation.
1 <GO> to Configure Columns

Contract Table
Sort By Expiration

View Futures

Index CT

  3) SPX
  4) SPH1
  5) SPM1
  6) SPU1
  7) SPZ1
  8) SPH2
  9) SPM2
10) SPU2
11) SPZ2
12) SPZ3
13) SPZ4
14) SPZ5

Spot
Mar11
Jun11
Sep11
Dec11
Mar12
Jun12
Sep12
Dec12
Dec13
Dec14
Dec15

1270.20 s
1265.30 s
1260.20 s
1255.40 s
1250.80 s
1247.80 s
1244.80 s
1241.80 s
1238.80 s
1235.80 s
1232.80 s
1229.80 s

–1.67
unch
unch
unch
unch
unch
unch
unch
unch
unch
unch
unch

Close
Close
Close
Close
Close
Close
Close
Close
Close
Close
Close
Close

1271.87
1265.30
1260.20
1255.40
1250.80
1247.80
1244.80
1241.80
1238.80
1235.80
1232.80
1229.80

1269.72 1270.52
270109

3813
2210

350

12611
149

90

Australia 61 2  9777  8600    Brazil  5511 3048  4500     Europe  44  20  7330  7500    Germany  49  69  9204 1210     Hong Kong  852 2977 6000
Japan 81 3 3201 8900                   Singapore  65 6212 1000                    U.S. 1  212  318  2000                      Copyright 2011 Bloomberg Finance L.P.

SN  335716  H219-281-0  05-Jan-2011  06:57:24

1) Edit Columns 2) Chart on CCRV
Pricing Date

Session
Tot Volume 12850

01/04/11
COMB

S&P 500 FUTURE
Chicago Mercantile E
Delayed Futures Contracts 12/12

Ticker Last Change Time Bid Ask Open Int Volume Previous
Open Int 276482

Source: © 2011 Bloomberg L.P. All rights reserved. Reprinted with permission.

Exhibit 20.4 Contract Payoff and Net Profit at Expirat ion from a Long Posit ion in an S&P 500

Futures Contract

March S&P 500
Index Level

Futures Payoff
at Expiration

Initial Futures
Premium Net Profit

1,185.00 (1,185 − 1,265.30) = −80.30 0.00 −80.30

1,205.00 (1,205 − 1,265.30) = −60.30 0.00 −60.30

1,225.00 (1,225 − 1,265.30) = −40.30 0.00 −40.30

1,245.00 (1,245 − 1,265.30) = −20.30 0.00 −20.30

1,265.30 (1,265.30 − 1,265.30) = 0.00 0.00 0.00

1,285.00 (1,285 − 1,265.30) = 19.70 0.00 19.70

1,305.00 (1,305 − 1,265.30) = 39.70 0.00 39.70

1,325.00 (1,325 − 1,265.30) = 59.70 0.00 59.70

1,345.00 (1,345 − 1,265.30) = 79.70 0.00 79.70
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contract still obligates the investor to purchase stock for the contract price, thus resulting in a
loss of $20.30. This reinforces the fact that, as the buyer, the long position benefits when stock
prices rise and suffers when prices fall, just as would be the case for an investor purchasing
stock directly in the spot market. Of course, the short position to the contract, as the seller,
would have the exact opposite payoffs as those shown in the Exhibit 20.4. Finally, because en-
tering the futures contract required no upfront premium payment, the net profit to the coun-
terparty is the same as the expiration date payoff.

The data displayed in Exhibit 20.3 contains other information useful to investors as well.
First, recognize that the spot index level fell slightly from the previous day but that all of the fu-
tures contract prices listed remained unchanged; this can be seen from the entries in the
“Change” column, which compare the “Last” and “Previous” prices. This suggests that although
other factors matter as well, the futures contract prices are strongly linked to the prevailing level
of the underlying spot index. Second, notice that the contract prices decrease the further into the
future the expiration date occurs. That is, although all 12 closing prices listed (i.e., the spot and
the 11 futures contracts) were set on the same day and correspond to the same S&P index share,
the cost of that share gets steadily less expensive the further forward in time the delivery date is
set. We will see later that this relationship is common for some securities but not for others.
Third, the display also lists the open interest and trading volume for each contract. Open interest
is the number of outstanding contracts, while trading volume is the number of those contracts
that changed hands that day. Thus, it appears in this case that the nearest-term contract (i.e.,
March 2011) is by far the most abundant and that only about 5 percent (= 12,850 ÷ 276,482) of
the total number of S&P contracts in existence were traded on January 4, 2011.

20.1.3 The Language and Structure of Option Markets
An option contract gives its holder the right—but not the obligation—to conduct a transaction
involving an underlying security or commodity at a predetermined future date and at a prede-
termined price. Unlike the forward contract, the option gives the long position the right to de-
cide whether the trade will eventually take place. On the other hand, the seller (or writer) of the
option must perform on his side of the agreement if the buyer chooses to exercise the option.
Thus, the obligation in the option market is inherently one-sided; buyers can do as they please,
but sellers are obligated to the buyers under the terms of the agreement. As a consequence, two
different types of options are needed to cover all potential transactions: a call option—the right
to buy the underlying security—and a put option—the right to sell that same asset.

Option Contract Terms Two prices are important in evaluating an option position. The
exercise, or striking, price is the price the call buyer will pay to—or the put buyer will receive
from—the option seller if the option is exercised. The exercise price (represented here as X) is
to an option what the contract price (i.e., F0,T) is to a forward agreement. The second price of
interest is what the option buyer must pay to the seller at Date 0 to acquire the contract itself.
To avoid confusion, this second price is typically referred to as the option premium. A basic
difference between options and forwards is that an option requires this upfront premium pay-
ment from buyer to seller while the forward ordinarily does not. This is because the forward
contract allowed both the long and the short positions to “win” at Date T (depending on
where ST settled, relative to F0,T), but the option agreement will only be exercised in the
buyer’s favor; hence the seller must be compensated at Date 0, or she would never agree to
the deal. Notice also that although both puts and calls require premium payments, it is quite
likely that these two prices will differ. In the analysis that follows, we will define the Date 0
premium to acquire an option expiring at Date T as C0,T for a call and P0,T for a put. For ex-
ample, instead of a long position in a bond forward contract, the investor in an earlier example
could have paid $20 (= C0,T) at Date 0 for a call option that would have given him the right to
buy the bond for $1,000 (= X) at Date T, but would not require him to do so if ST < $1,000.
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Options can be designed to provide a choice of when the contract can be exercised.
European options can only be exercised at maturity (Date T), while American options can
be executed any time up to expiration. For a European-style call option, the buyer will only
exercise when the expiration date market value of the underlying asset is greater than the ex-
ercise price. On the other hand, a European-style put option will only be rationally exercised
when the Date T price of the asset is lower than X. (The decision to exercise an American-style
contract is more complex and will be considered in a later chapter.)

Option Valuation Basics The Date 0 option premium can be divided into two components:
intrinsic value and time premium. Intrinsic value represents the value that the buyer could
extract from the option if she exercised it immediately. For a call, this is the greater of either
zero or the difference between the price of the underlying asset and the exercise price (i.e.,
max[0, S0 − X]). For a put, intrinsic value would be max[0, X − S0], as X would now represent
the proceeds generated from the asset’s sale. An option with positive intrinsic value is said to be
in the money, while one with zero intrinsic value is out of the money. For the special case
where S0 = X, the option is at the money. The time premium component is then simply the
difference between the whole option premium and the intrinsic component: (C0,T −max[0, S0 − X])
for a call and (P0,T − max[0, X − S0]) for a put. The buyer is willing to pay this amount in excess
of the option’s immediate exercise value because of her ability to complete the transaction at a
price of X that will remain in force until Date T. Thus, the time premium is connected to the
likelihood that the underlying asset’s price will move in the anticipated direction by the contract’s
maturity.

Chapter 22 contains a more complete discussion of valuing option premiums, but several
basic relationships can be seen now. First, because the buyer of a call option is never obligated
to exercise, the contract should always at least be worth its intrinsic value. (The situation for
put option prices or when the underlying asset pays a dividend can be more complicated and
will be discussed later.) In any event, neither a call nor a put option can be worth less than
zero. Second, for call options having the same maturity and the same underlying asset, the
lower the exercise price, the higher will be the contract’s intrinsic value and, hence, the greater
its overall premium. Conversely, for the same reason, put options with higher exercise prices
are more valuable than those with lower striking prices. Third, increasing the amount of time
until any option expires will increase the contract’s time premium because it allows the price
of the underlying security more opportunity to move in the direction anticipated by the inves-
tor (i.e., up for a call option, down for a put option). Finally, because they provide investors
with more choices about exercising the agreement, American-style options are at least as
valuable as otherwise comparable European-style contracts.

Option Trading Markets Like forwards and futures, options trade both in over-the-counter
markets and on exchanges. When exchange-traded, just the seller of the contract is required to
post a margin account because he is the only one obligated to perform on the contract at a
later date. Also, options can be based on a wide variety of underlying securities, including
futures contracts or other options. Exhibit 20.5 lists the underlying assets and exchanges where
a number of popular option contracts trade.

20.1.4 Interpreting Option Price Quotations: An Example
Exhibit 20.6 shows data for a variety of call and put options on the S&P 500 Index as of
January 4, 2011. All of the contracts listed expire in March 2011, making them comparable to
the S&P 500 futures contracts considered above. However, unlike the futures contracts, for
which there was a single contract price for a given expiration month, Exhibit 20.6 indicates
that there are several March 2011 options having different exercise prices. The display lists
bid and ask premium quotes for both puts and calls having striking prices ranging from
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1,225 to 1,315.2 As noted earlier, calls become more valuable (e.g., higher ask premiums) as the
exercise price declines, with the opposite holding true for put options.

Consider the outcomes of two different investors, one of whom purchases a March S&P call
struck at 1,265 (i.e., X) and the other who buys a March 1,265 put. At the origination of the trans-
action in January, these investors will pay their sellers the ask prices of $40.00 (i.e., C0,T) and $39.40
(i.e., P0,T), respectively. In return, the investor holding the call option has the right, but not the ob-
ligation, to buy one S&P share for $1,265 at the expiration date in March. Since the current (i.e.,
spot) price of the index is 1,270.20, this call option is in the money. Thus, the total call premium
of $40.00 can be divided into an intrinsic value component of $5.20 (= 1270.20 − 1265.00) and a
time premium of $34.80 (= 40.00 − 5.20). Similarly, the investor holding the put option has the
right, but not the obligation, to sell one S&P share for $1,265 at the expiration date in March. The
put is out of the money, however, as this exercise price is lower than the current index level. Thus,
the put option has no intrinsic value so the entire $39.40 ask price is a time premium.

The expiration date payoffs and net profits to these long option positions are listed in
Exhibit 20.7 for a variety of possible S&P index levels. Looking first at the call option payoffs
in Panel A, recall that the investor will only exercise the contract to buy a share of the S&P
index when the March S&P level is above 1,265; at index levels at or below 1,265, the investor

Exhibit 20.5 Popular Option Contracts and Exchanges

Underlying Asset Exchange

A. Financial Securities

Individual Equities Chicago Board Options Exchange

S&P 100 index, Dow Jones Industrial Average

S&P 500 volatility index

Treasury bill, Treasury note, Treasury bond

Yen, Euro, Canadian dollar, Swiss franc NASDAQ OMX

British pound, Australian dollar (Philadelphia Exchange)

NASDAQ 100, Russell 2000 indexes

Equity Sector indexes

Euro Stoxx 50, DAX, SMI indexes Eurex

Euro Stoxx 50 volatility index

B. Futures Options

Cattle-feeder, cattle-live, hogs, dairy CME Group

Yen, Euro, Canadian dollar, Swiss franc (Chicago Mercantile Exchange)

British pound

Eurodollar (LIBOR), Treasury bill, Federal funds

S&P 500 Index, Nasdaq 100 Index

Corn, soybeans, soybean meal, soybean oil, wheat CME Group

Treasury bonds, Treasury notes, Interest rate swaps (Chicago Board of Trade)

Dow Jones Industrial Average

British gilt NYSE Euronext

Wheat, sugar (Liffe)

Crude oil, heating oil, ethanol, natural gas CME Group

Platinum (New York Mercantile Exchange)

Copper, gold, silver CME Group

(Comex)

2Recall that an investor buys a security from a dealer—in this case, the options exchange—at the ask price and sells
securities to the dealer at the bid price. The difference in these prices, the bid-ask spread, represents part of the com-
pensation to the exchange for making a market in these contracts.
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will let the option expire worthless and simply lose his initial investment. However, while the
call is in the money at index levels above 1,265, the investor will not realize a net profit until
the March index level rises above 1,305.00, an amount equal to the exercise price plus the call
premium (i.e., X + C0,T). For the put option payoffs shown in Panel B, the holder will exercise
the contract at March index levels below the exercise price, using the contract to sell for $1,265
an S&P share that is worth less than that. However, the display also documents that the
put investor will not realize a positive net profit until the index level falls below 1,225.60
(i.e., X − P0,T). For March S&P values above 1,265, the put option expires out of the money.

20.2 INVESTING WITH DERIVATIVE SECURITIES
Although the preceding section highlighted many of the differences between forward and
option agreements, the two types of derivatives are quite similar in terms of the benefits they
produce for investors. The ultimate difference between forwards and options lies in the way
the investor must pay to acquire those benefits. This concept, along with an examination of
the basic payoff and net profit structures that exist in these markets, is described below.

20.2.1 The Basic Nature of Derivative Investing
Consider Investor 1 who decides at Date 0 to purchase a share of stock in SAS Corporation six
months from now, coinciding with an anticipated receipt of funds. We assume that both SAS

Exhibit 20.6 Standard & Poor ’s 500 Index Option Contract Pr ice Quotations

11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

SPX 3/19/11 C1225
SPX 3/19/11 C1230
SPX 3/19/11 C1235
SPX 3/19/11 C1240
SPX 3/19/11 C1245
SPX 3/19/11 C1250
SPX 3/19/11 C1255
SPX 3/19/11 C1260
SPX 3/19/11 C1265
SPX 3/19/11 C1270
SPX 3/19/11 C1275
SPX 3/19/11 C1280
SPX 3/19/11 C1285
SPX 3/19/11 C1290
SPX 3/19/11 C1295
SPX 3/19/11 C1300
SPX 3/19/11 C1305
SPX 3/19/11 C1310
SPX 3/19/11 C1315

56)
57)
58)
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stock forward contracts and call options are available with the market prices of F0,T and C0,T

(where T = 0.50 year) and that the exercise price of the call option, X, is equal to F0,T. Thus, if
the investor wants to lock in the price now at which the stock purchase will eventually take
place, he has two choices: a long position in the forward or the purchase of the call option.
Exhibit 20.8 compares the Date 0 and Date T cash flow exchanges for both possibilities.

The clear difference between these strategies is that the forward position requires no initial
payment or receipt by either party to the transaction, whereas the investor (i.e., the call buyer)
must pay a cash premium to the seller of the option. As noted, this front-end option payment
releases the investor from the obligation to purchase SAS stock at Date T if the terms of the
contract turn out to be unfavorable (i.e., ST < X). This is shown in Panel B of Exhibit 20.8.
When the expiration date price of SAS stock exceeds the exercise price, the investor will exer-
cise the call and purchase the share of stock. However, this leads to exactly the same exchange
as the long forward contract. It is only when the stock price falls below X (and F0,T) on Date T
that there is a difference between the two positions; under this condition, the right provided by
the option not to purchase SAS stock is valuable since the investor in the forward contract will
be required to execute that position at a loss. Thus, the call option can be viewed as the “good
half” of the long forward position because it allows for the future acquisition of SAS stock at a
fixed price but doesn’t require the transaction to take place.

This is the critical distinction between forward and option contracts. Both the long forward
and the long call positions provide the investor with exactly the same amount of “insurance”
against the price of SAS stock rising over the next six months. That is, both contracts provide

Exhibit 20.7 Contract Payoff and Net Profit at Expirat ion from Long Posit ions

in S&P 500 Cal l and Put Option Contracts

A. Long Call with Exercise Price of 1,265:

March S&P 500
Index Level

Call Payoff
at Expiration

Initial Call
Premium Net Profit

1,185.00 0.00 −40.00 −40.00

1,205.00 0.00 −40.00 −40.00

1,225.00 0.00 −40.00 −40.00

1,245.00 0.00 −40.00 −40.00

1,265.00 (1,265 − 1,265) = 0.00 −40.00 −40.00

1,285.00 (1,285 − 1,265) = 20.00 −40.00 −20.00

1,305.00 (1,305.0 − 1,265) = 40.00 −40.00 0.00

1,325.00 (1,325 − 1,265) = 60.00 −40.00 20.00

1,345.00 (1,345 − 1,265) = 80.00 −40.00 40.00

B. Long Put with Exercise Price of 1,655:

March S&P 500
Index Level

Put Payoff
at Expiration

Initial Put
Premium Net Profit

1,185.00 (1,265 − 1,185) = 80.00 −39.40 40.60

1,205.00 (1,265 − 1,205) = 60.00 −39.40 20.60

1,225.60 (1,265 − 1,225.6) = 39.40 −39.40 0.00

1,245.00 (1,265 − 1,245) = 20.00 −39.40 −19.40

1,265.00 (1,265 − 1,265) = 0.00 −39.40 −39.40

1,285.00 0.00 −39.40 −39.40

1,305.00 0.00 −39.40 −39.40

1,325.00 0.00 −39.40 −39.40

1,345.00 0.00 −39.40 −39.40
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a payoff of [ST − X] = [ST − F0,T] whenever ST exceeds X, which reduces the effective purchase
price for the stock back to X. The difference is how the investor is required to pay for that
price insurance. With a forward contract, no money is paid up front, but the investor will
have to complete the purchase at the expiration date, even if the stock price falls below F0,T.
Conversely, the call option will never require a future settlement payment, but the investor
will have to pay the premium at origination. Thus, for the same Date T benefit, the investor’s
decision between these two “insurance policies” comes down to choosing the certainty of a
present premium payment (i.e., long call) versus the possibility of a future payment (i.e., long
forward) that could potentially be much larger.

To make this distinction clearer, suppose that Investor 1 plans to buy SAS stock in six
months when some of the bonds in his portfolio mature. He is concerned that share values
could rise substantially between now and the time he receives his investment funds, and so to
hedge that risk he considers two insurance strategies to lock in the eventual purchase price: (1)
pay nothing now to take the long position in a six-month SAS stock forward contract with a
contract price of F0,T = $45, or (2) pay a premium of C0,T = $3.24 for a six-month, European-
style call option with an exercise price of X = $45. If at the time of his decision the price of
SAS stock is S0 = $40, the call option is out of the money, meaning that its intrinsic value is
zero and the entire $3.24 is time premium.

As mentioned earlier, an obvious difference between these two strategies is that the option
entails a front-end expense while the forward position does not. The other difference occurs at
the expiration date, depending on whether the SAS stock price is above or below $45. If, for
instance, ST = $51, both the long forward position and the call option will be worth $6 (i.e.,
51 − 45) to the investor, reducing his net purchase price for SAS shares to $45 (= 51 − 6).

Exhibit 20.8 Exchanges for Long Forward and Long Call Transact ions

Stock

F0,T

Net Contract Receipt: [ST – F0,T] > 0

Stock

F0,T

Net Contract Receipt: [ST – F0,T] < 0

Forward:

(2) If ST ≤ X (= F0,T): 

(1) If ST > X (= F0,T): 

Stock

X

Net Contract Receipt: [ST – X ] > 0

Net Contract Receipt: 0

Call Option:

Short
Forward

Investor 1
(i.e., Long
Forward)

Call
Seller

Investor 1
(i.e., Call
Buyer)

Short
Forward

Investor 1
(i.e., Long
Forward)

Call
Seller

Investor 1
(i.e., Call
Buyer)

Forward:

Initial Cost: 0

Premium

Call Option:

Initial Cost: Premium > 0

Short
Forward

Investor 1
(i.e., Long
Forward)

Call
Seller

Investor 1
(i.e., Call
Buyer)

A. Exchange at Origination (i.e., Date 0)

B. Exchange at Contract Expiration (i.e., Date T ) 
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That is, when the stock settled above $45 (i.e., the common value for F0,T and X), both the
long forward and the long call positions provided the same protection against rising prices.
On the other hand, if ST = $40.75, the forward contract would require the investor to pay
$4.25 (= 40.75 − 45) to his counterparty, raising once again the net cost of his shares to $45.
With the call option, however, he could have let the contract expire without exercising it and
purchased his SAS shares in the market for only $40.75. Thus, in exchange for the option’s
front-end expense of $3.24, the investor retains the possibility of paying less than $45 for his
eventual stock purchase.

The connection between forward contracts and put options can be made in a similar
fashion. Suppose a different investor—call her Investor 2—has decided to liquidate a share of
SAS stock from her portfolio in six months’ time. Rather than risk a falling stock price over
that period, she could arrange now to sell the share at that future date for a predetermined
fixed price in one of two ways: a short forward position or the purchase of a put option.
Exhibit 20.9 illustrates these alternatives. Similar to before, for the same insurance against
SAS stock price declines, the choice comes down to the certainty of paying the put option pre-
mium versus the possibility of making a potentially larger payment with the forward contract
by having to sell her stock for X (= F0,T) when that value is considerably less than the stock’s
Date T market price. Notice once again that the put option allows the investor to walk away
from her obligation under the short forward position to sell her stock on the expiration date
under disadvantageous conditions. Thus, in exchange for a front-end premium payment, the
put option enables the investor to acquire the “good half” of the short position in a forward
contract.

Exhibit 20.9 Exchanges for Short Forward and Long Put Transact ions

Stock

Long
Forward

Long
Forward

Long
Forward

Investor 2
(i.e., Short 
Forward)

Investor 2
(i.e., Short 
Forward)

Investor 2
(i.e., Short 
Forward)

F0,T

Net Contract Receipt: [F0,T – ST] < 0

Stock

F0,T

Net Contract Receipt: [F0,T – ST] > 0

A. Exchange at Origination (i.e., Date 0)

                Forward:

B. Exchange at Contract Expiration (i.e., Date T )

Forward:

Initial Cost: 0

(1) If ST > X (= F0,T):

(2)  If ST ≤ X (= F0,T):

Stock

Put
Seller

Investor 2
(i.e., Put 
Buyer)

Put
Seller

Investor 2
(i.e., Put 
Buyer)

Put
Seller

Investor 2
(i.e., Put 
Buyer)

X

Net Contract Receipt: [X – ST] > 0

Net Contract Receipt: 0

Premium

Put Option:

Put Option:

Initial Cost: Premium > 0

Chapter 20: An Introduction to Derivative Markets and Securities 753



20.2.2 Basic Payoff and Profit Diagrams for Forward Contracts
Exhibit 20.8 and Exhibit 20.9 show that the respective expiration date payoffs for long and
short positions in a forward contract are [ST − F0,T] and [F0,T − ST] and that these values could
be either positive or negative, depending on the spot price prevailing at Date T. These terminal
payoffs are plotted against the possible expiration date values of the underlying security price
in Exhibit 20.10. There are two interesting items in this display.

First, the payoffs to both long and short positions in the forward contract are symmetric, or
two-sided, around the contract price. This is a direct result of a contract that fully obligates
each party to complete the agreed-upon transaction—even at a financial loss. For instance, in
the last example, the investor holding a long position in a SAS stock forward contract with a
contract price of $45 lost $4.25 when the Date T price of SAS stock was $40.75 but gained $6
when ST = $51. Also, since no front-end premiums were paid, the contract payoffs shown in
Exhibit 20.10 are also the net profits to the investors.

Second, the Date T payoffs to the short and long positions are mirror images of each other;
in market jargon, forward contracts are zero-sum games because the long position gains must
be paid by the short position and vice versa. This illustration shows that when the Date T spot
price is lower than the contract price (i.e., S1), the short position will receive the net payoff of
[F0,T − S1] from the long position while the settlement is reversed at S2, where the security

Exhibit 20.10 Expirat ion Date Payoffs and Prof its to Long and Short

Forward Posit ions

Short
Gain

Long
Loss

Long
Gain

Short
Loss

Long Forward

Short Forward

0

Contract
Payoff/Profit

Expiration Date
Price of Underlying
Security

F0,T
S1 S2
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price is above F0,T. Thus, forward markets reinforce the fundamental financial tenet that long
positions benefit from rising prices while short positions benefit from falling prices. Finally,
notice that these gains and losses can be quite large. In fact, the short forward position has
the potential for unlimited loss, while the long forward position has the potential for unlimited
gain since there is no theoretical limit on how high the price for the underlying security can
rise. Conversely, the loss potential for the long position (and the gain potential for the short
position) is limited because the price of the underlying security cannot fall below zero.

20.2.3 Basic Payoff and Profit Diagrams for Call and Put Options
Exhibits 20.8 and 20.9 also show that options differ from forward contracts in two fundamen-
tal ways: (1) the expense of purchasing either a put or a call represents a sunk cost to the in-
vestor, reducing the upside return relative to the comparable forward position, and (2) the
investor receives expiration date payoffs that are decidedly asymmetric, or one-sided. Exhibit
20.11 shows the terminal payoffs and net profits to both long and short positions in call op-
tions, while Exhibit 20.12 provides a similar illustration for put option traders. This analysis
assumes that both options are European style and cannot be exercised prematurely.

For call option positions, notice again that the buyer of the contract receives a payoff when-
ever the terminal security price (i.e., ST) exceeds the contract purchase (i.e., exercise) price of X.
However, given an initial premium of C0,T, the position doesn’t generate a positive profit until ST
is greater than X by the amount of the premium paid. Put another way, although the call option
is in the money (and hence will be exercised) when ST > X, it will not produce a capital gain for
the buyer until ST > (X + C0,T).

3 (Recall that this result was shown for the S&P 500 Index option
example in Exhibit 20.7.) When X < ST < (X + C0,T), the option is exercised at a loss, but this loss
will be less than the full initial cost of the option, which is what the long position would incur if
the call were not exercised. In fact, when ST < X, the option is out of the money and the buyer
who makes the rational decision to let the contract expire will lose C0,T.

Notice, then, that the buyer of the call option has unlimited gain potential as the security
price could rise indefinitely with losses limited to the option premium, no matter how far
prices fall. On the other hand, the option seller benefits when the terminal price of the under-
lying asset is lower than X but only to the extent that he gets to keep the full amount of the
option premium. When ST > X, the seller of the call has unlimited liability. Like forward con-
tracts, the call option is a zero-sum game between the long and short positions.

For the put option positions shown in Exhibit 20.12, the buyer benefits whenever X > ST
and receives a positive profit when the Date T price of the underlying security falls below the
exercise price, less the cost of the option. In this case, the put buyer’s maximum capital gain is
limited to X − P0,T as the underlying security itself is limited to a minimum price of zero; the
best the put holder can hope for is to force the seller of the contract to buy worthless stock for
X at the expiration date. As with the call option, the owner of an out-of-the-money put can
only lose his initial investment of P0,T, which will occur when ST > X. Not surprisingly, the
profit and loss opportunities for the put seller are exactly opposite of those for the put buyer.
The contract seller will gain when ST > (X − P0,T), but this gain is limited to the amount of the
option premium. A short position in a put also has limited loss potential; but, at a maximum
of X − P0,T, this can still be a large amount.

In summary, when held as investments, options are directional views on movements in the
price of the underlying security. Call buyers and put sellers count on ST to rise (or remain)
above X, while put buyers and call sellers hope for ST to fall (or remain) below the exercise

3The expiration date profits shown in Exhibits 20.11 and 20.12 are somewhat inaccurate in that they show the net of
the Date T value of the option and its initial cost, which was paid at Date 0. Thus, although this is an accurate way of
portraying capital gains and losses from an accounting standpoint, it ignores the difference in the timing of the two
payments.
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Exhibit 20.11 Expirat ion Date Payoffs and Prof its to Long and

Short Cal l Posit ions

Expiration Date Price of
Underlying Security

Out of the Money In the Money

X

Long Call

Short Call

C0,T

–C0,T
X + C 0,T

Expiration Date Price
of Underlying Security

Out of the Money

Contract
Payoff

Contract
Profit

A. Contract Payoffs

B. Contract Profits

In the Money

X

Long Call

Short Call
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Exhibit 20.12 Expirat ion Date Payoffs to Long and Short Put Posit ions

Expiration Date Price of 
Underlying Security

In the Money

A. Contract Payoffs

B. Contract Profits

Out of the Money

X

Long Put 

Short Put 

Expiration Date Price of
Underlying Security

In the Money Out of the Money

X

Long Put 

Short Put

P0,T

–P0,T
X – P0,T 

X – P0,T

–(X – P0,T)

Contract
Payoff

Contract
Profit
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price at the expiration date. Importantly, option buyers—whether a put or a call—always have
limited liability since they do not have to exercise an out-of-the-money position. Conversely,
option sellers have limited gain potential but considerable—infinite, for short call positions—
loss potential.

20.2.4 Option Profit Diagrams: An Example
We have seen that option contracts can be designed with several different values for the exer-
cise price. We now consider how the choice of the exercise price affects the investor’s expira-
tion date profit. Extending the last example, suppose that a share of SAS stock currently sells
for $40, and six different SAS options—three calls and three puts—are available to investors.
The options all expire on the same date in the future and have exercise prices of either $35,
$40, or $45. Current market prices for these contracts, which are assumed to be European
style, are shown in Exhibit 20.13, where they are broken down into their intrinsic value and
time premium components.

Given that S0 = $40, Call 1 (with X = 35) and Put 3 (with X = 45) are both $5 in the
money, which leaves $3.07 and $1.47, respectively, of time premium. Call 3 and Put 1 are
both currently $5 out of the money, so their market prices are purely time premium; someone
buying either of these two contracts anticipates that stock prices will move in the desired
direction by at least the option price plus $5. Neither of the two at-the-money options, Call 2
and Put 2, has any intrinsic value, but they still sell in the market for different prices. Specifi-
cally, the call with X = $40 is more valuable than the comparable put option. As we will see
shortly, this occurs because of put-call parity, which is the formal relationship that must exist
between put and call options in efficient capital markets. Finally, the last column of Exhibit
20.13 shows that the time premium is largest for the at-the-money options because, at this
point, the greatest amount of uncertainty exists as to whether the option will be in or out of
the money (and hence valuable, or not) at expiration.

Exhibit 20.14 compares the expiration date profit diagrams for options on the same security
with varying exercise prices but similar in every other respect. For simplicity, only the profits for
the long positions in these contracts are shown. The call option profits portrayed in Panel A indi-
cate that, although it is the most expensive, the deepest in-the-money contract (Call 1) becomes
profitable the quickest, requiring only that ST rise to $43.07 (= 35 + 8.07). Call 3 is the least expen-
sive to purchase but requires the greatest movement in the price of the underlying stock—to
$48.24, in this example—before it provides a positive profit to the investor. The put options illus-
trated in Panel B tell the same story, with Put 1 (the out-of-the-money contract) costing the least
but needing the largest price decline to be profitable at expiration. In general, by varying the exer-
cise price on a series of options with otherwise identical contract terms, an investor can create just
as many different risk-reward trade-offs for herself. This is one of several ways in which deriva-
tives can be used to modify investment risk and to customize a desired payoff structure.

Exhibit 20.13 Hypothetical Stock and Option Prices

Instrument Exercise Price Market Price Intrinsic Value Time Premium

SAS Stock — $40.00 — —

Call: 1 $35.00 8.07 $5.00 $3.07

2 40.00 5.24 0.00 5.24

3 45.00 3.24 0.00 3.24

Put: 1 35.00 1.70 0.00 1.70

2 40.00 3.67 0.00 3.67

3 45.00 6.47 5.00 1.47
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Options and Leverage As a final extension of this example, we compare the returns to an in-
vestment in either a put or a call option with a direct investment (or short sale) in a share of the
underlying SAS stock. We will limit the analysis to Call 2 and Put 2, the two at-the-money con-
tracts. Exhibit 20.15 summarizes the holding period returns for various positions assuming three
different expiration date stock prices: $30, $40, and $50. Two different comparisons are made:
(1) long stock versus long call and (2) short stock versus long put. In calculating the returns to
the stock positions, we have measured the change in value of the SAS share as a percentage of

Exhibit 20.14 Terminal Prof its to Options with Dif ferent Exercise Prices

35 40 45

A. Call Options B. Put Options

–3.24
–5.24
–8.07

1 2 3
Call

Expiration Date
SAS Stock Price

35 40 45

–1.70
–3.67
–6.47

1 2 3
Put

Expiration Date
SAS Stock Price

Contract
Profit

Contract
Profit

Exhibit 20.15 Stock and Option Investment Returns

A. Long Stock versus Long Call

Terminal Stock Price Long Stock Long Call

30
30

40
− 1= −25:0%

0

5:24
− 1= −100:0%

40
40

40
− 1= 0:0%

0

5:24
− 1= −100:0%

50
50

40
− 1= 25:0%

10

5:24
− 1= −90:8%

B. Short Stock versus Long Put

Terminal Stock Price Short Stock Long Put

30 1−
30

40
= 25:0%

10

3:67
− 1= −172:5%

40 1−
40

40
= 0:0%

0

3:67
− 1= −100:0%

50 1−
50

40
= −25:0%

0

3:67
− 1= −100:0%
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the initial price of $40. For the option positions, the terminal payoffs of max[0, ST − 40] for the
call and max[0, 40 − ST] for the put are listed relative to the contract’s purchase price.

The key point is that both put and call options magnify the possible positive and negative
returns of investing in the underlying security. With the long call option position, for an initial
cost of $5.24, the investor can retain the right to obtain the price appreciation of a share of
SAS stock without spending $40 to own the share outright. This degree of financial leverage
manifests itself in a 100 percent loss when the stock price falls by a quarter of that amount
and a 91 percent gain when SAS shares increase in value from $40 to $50. Notably, if the
stock price remains at $40, the owner of the share would not have lost anything, while the
at-the-money call holder would have lost his entire investment. This suggests that in addi-
tion to anticipating the direction of the subsequent underlying stock price movement, the
option investor also is taking a view on the timing of that movement. If the price of SAS
stock had stayed at $40 through Date T and then rose to $50 on the following day, the
stockholder would have experienced a 25 percent gain, while the buyer of the call option
would have seen the instrument expire worthless.

20.3 THE RELATIONSHIP BETWEEN FORWARD AND

OPTION CONTRACTS
The preceding discussion showed that positions in forward and option contracts can lead to
similar investment payoffs if the price of the underlying security moves in the anticipated di-
rection. This similarity in payoff structures suggests that these instruments are connected. In
fact, we will see that the values of five different securities can be linked: a risk-free bond, an
underlying asset, a forward contract for the future purchase or sale of that asset, a call option,
and a put option. These relationships, known as put-call parity, specify how the put and call
premiums should be set relative to one another. Further, these conditions can be expressed in
terms of these two option types and either the spot or the forward market price for the under-
lying asset. They depend on the assumption that financial markets are free from arbitrage op-
portunities, meaning that securities (or portfolios of securities) offering identical payoffs with
identical risks must sell for the same current price. As such, put-call parity represents a crucial
first step in understanding how derivatives are valued in an efficient capital market.4

20.3.1 Put-Call-Spot Parity
Suppose that at Date 0 an investor forms the following portfolio involving three securities re-
lated to Company WYZ:

• Long in a share of WYZ common stock at a purchase price of S0.
• Long in a put option to deliver one share of WYZ stock at an exercise price of X on the

Expiration Date T. This put could be purchased for the price of P0,T.
• Short in a call option allowing the purchase of one share of WYZ stock at an exercise

price of X on the Expiration Date T. This call could be sold for the price of C0,T.

In this example, both of the WYZ options are European style and have the same expiration
date and exercise price. However, the specific values of the expiration date and exercise price
do not matter in the analysis that follows. Further, we will assume initially that WYZ stock
does not pay a dividend during the life of the options.

Panel A of Exhibit 20.16 lists the Date 0 investment necessary to acquire this portfolio as
(S0 + P0,T − C0,T), which is the cost of the long positions in the stock and the put option less

4The development of the relationships linking put and call option prices is commonly attributed to Stoll (1969).
Others have embellished Stoll’s findings in many interesting ways; those subsequent studies include Merton (1973a),
Klemkosky and Resnick (1979), and Cremers and Weinbaum (2010).
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the proceeds generated by the sale of the call option.5 Consider also the value that this
portfolio will have at the expiration date of the two options. Given that the stock’s value at
Date T (i.e., ST) is unknown when the investment is made at Date 0, two general outcomes
are possible: (1) ST ≤ X and (2) ST > X. Panel B shows the value of each position as well as
the net value of the whole portfolio at Date T.

Whenever the Date T value of WYZ stock is less than the exercise price common to the put
and call options, the investor will exercise the long position in the put and sell the WYZ share
for X instead of its lower market value. In that case, it will not be rational for the holder of the
call to pay X for a share that is worth less so the call will expire out of the money. On the other
hand, when ST exceeds X, the holder of the call will exercise the option to purchase WYZ stock
for X while the put would be out of the money. In either scenario, the net expiration date value
of the portfolio is X because the combination of options guarantees that the investor will sell the
share of WYZ stock at Date T for the fixed price X. The investor has, in effect, a guaranteed
contract to sell the share of stock when the long put and short call positions are held jointly.

The consequence of this result is that when the investor commits (S0 + P0,T − C0,T) to acquire the
position at Date 0, he knows that it will be worth X at Date T. Thus, this particular portfolio has a
comparable payoff structure to a U.S. Treasury bill, another risk-free, zero coupon security that can
have a face value of X and a maturity date T. In an arbitrage-free capital market, this means that the
Date 0 value of the portfoliomust be equal to that of theT-bill, which is just the face valueXdiscounted
to the present using the risk-free rate. This “no arbitrage” condition can be formalized as follows:

20.1 S0 + P0;T −C0;T =
X

ð1+RFRÞT
where:

RFR = the annualized risk-free rate
T = the time to maturity (expressed in years)

Defining [X (1 + RFR)−T] as the present value of a T-bill, this equation can be expressed on
Date 0 in financial arithmetic terms as:

(Long Stock) + (Long Put) + (Short Call) = (Long T-Bill)

Exhibit 20.16 Put-Cal l -Spot Parity

A. Net Portfolio Investment at Initiation (Date 0)

Portfolio
Long 1 WYZ stock S0

Long 1 put option P0,T

Short 1 call option −C0,T

Net investment: S0 + P0,T − C0,T

B. Portfolio Value at Option Expiration (Date T )

Portfolio (1) If ST ≤ X: (2) If ST > X:
Long 1 WYZ stock ST ST

Long 1 put option (X − ST) 0

Short 1 call option 0 −(ST − X)

Net position: X X

5In the “arithmetic” of engineering financial portfolios, a plus (+) sign can be interpreted as a long position, and a
minus (−) sign represents a short position. Thus, the portfolio investment represented by (S0 + P0,T − C0,T) can also
be expressed as (long stock) + (long put) + (short call). Smith (1989a) explains this approach in more detail.
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In either form, this condition—known as the put-call-spot parity condition—represents the ef-
ficient market linkages between prices for stock, T-bills, put options, and call options.

20.3.2 Put-Call Parity: An Example
Suppose thatWYZ stock is currently valued at $53 and that call and put options onWYZ stock with
an exercise price of $50 sell for $6.74 and $2.51, respectively. If both options can only be exercised in
exactly six months, Equation 20.1 suggests that we can create a synthetic T-bill by purchasing the
stock, purchasing the put, and selling the call for a net price of $48.77 (= 53.00 + 2.51 − 6.74). On
the options’ expiration date, this portfolio would have a terminal value of $50. Thus, the risk-free
rate implied by this investment can be established by solving the following equation for RFR:

48.77 = 50 (1 + RFR)−0.5

or:

RFR = [(50 ÷ 48.77)2 − 1] = 5.11%

If the rate of return on an actual six-month T-bill with a face value of $50 is not 5.11 per-
cent, then an investor could exploit the difference. Suppose, for instance, that the actual T-bill
rate is 6.25 percent and that there are no restrictions against using the proceeds from the short
sale of any security. An investor wanting a risk-free investment would clearly choose the actual
T-bill to lock in the higher return, while someone seeking a loan might attempt to secure a
5.11 percent borrowing rate by short-selling the synthetic T-bill. With an arithmetic rearrange-
ment of Equation 20.1, such an artificial short position can be obtained as

(Short Stock) + (Short Put) + (Long Call) = (Short T-Bill)

With no transaction costs, a financial arbitrage could be constructed by combining a long posi-
tion in the actual T-bill with a short sale of the synthetic portfolio. Given that the current value of
the actual T-bill is $48.51 [= $50 (1.0625)−0.5], this set of transactions would generate the cash
flows shown in Exhibit 20.17 and produce a $0.26 profit per each T-bill pair created. As the

Exhibit 20.17 A Put-Cal l Par ity Arbitrage Example

A. Net Initial Investment (Date 0)

Transaction
1. Long actual T-bill at 6.25% −48.51

2. Short synthetic T-bill at 5.11%:

Short WYZ stock 53.00

Short put option 2.51

Long call option −6.74

Net receipt: 0.26

B. Position Value at Option Expiration (Date T )

Transaction (1) If ST ≤ 50: (2) If ST > 50:

1. Long actual T-bill at 6.25% 50 50

2. Short synthetic T-bill at 5.11%:

Short WYZ stock −ST −ST

Short put option −(50 − ST) 0

Long call option 0 (ST − 50)

Net position: 0 0
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arbitrage trade did not require the investor to bear any risk (i.e., both the Date 0 and the Date T
values of the net position were known at inception) or commit any capital, there is nothing in this
example to prevent the investor from expanding the size of the trade to increasingly larger levels.
However, as additional transactions take place, the price discrepancy will disappear. In this case,
the purchase of the actual T-bill and sale of the synthetic (short stock, short put, and long call)
will continue until rates are equalized. This is how the markets remain efficient through arbitrage
trading.

Another way of seeing this trade is:

C0,T − P0,T = S0 − X(1 + RFR)−T

That is, the “no arbitrage” difference between the call and put prices should equal the difference
between the stock price and the present value of the joint exercise price. The market-determined
risk-free rate of 6.25 percent implies that the correct difference between the two derivatives
should be $4.49 (= 53 − 48.51), which is $0.26 greater than the $4.23 (= 6.74 − 2.51) actual differ-
ence. This discrepancy suggests that if you assume the actual T-bill is priced correctly, the call
price is undervalued relative to the put option. Not surprisingly, then, the arbitrage transaction
requires the purchase of the call option while shorting the put option.

20.3.3 Creating Synthetic Securities Using Put-Call Parity
The preceding example demonstrates that a risk-free portfolio could be created by combining
three risky securities: stock, a put option, and a call option. The parity condition developed in
the example can be expressed in other useful ways as well. In particular, one of the four assets
represented in Equation 20.1 is always redundant because it can be defined in terms of the
others. Three additional ways of expressing this result are:

20.2 P0;T =
X

ð1+RFRÞT − S0 +C0;T

20.3 C0;T = S0 +P0;T −
X

ð1+RFRÞT

20.4 S0 =
X

ð1+RFRÞT − P0;T +C0;T

Equation 20.2 and Equation 20.3 indicate, respectively, that (1) the payoffs to a long position
in a put option can be replicated by a portfolio holding a long position in a T-bill, a short
stock position, and the purchase of a call option; and (2) a synthetic call option can be mim-
icked by a portfolio that is long in the stock and the put option and short in the T-bill. Equa-
tion 20.4 indicates that the payoff to the stock itself can be created with its derivative securities
and the T-bill.

These results are useful in two ways. First, if actual put or call options do not exist, these
equations demonstrate how investors can obtain the desired, but unavailable, pattern of cash
flows through the appropriate “packaging” of the other three assets. Suppose, for example,
that a put option on WYZ stock did not exist but a call option does. Exhibit 20.18 shows the
Date 0 and Date T cash flows associated with the portfolio replicating the terminal payoff.
Combining both panels of the display, an initial investment of [X(1 + RFR)−T − S0 + C0,T]
leads to a final cash flow that is no less than zero and as large as X − ST whenever X > ST.
Expressed in a more traditional manner, the expiration date payoff to the synthetic put is
max[0, X − ST].

A second way these alternative put-call parity expressions are used in practice is the identi-
fication of arbitrage opportunities. Even when a derivative instrument does exist, if its cash
flows and risks can be duplicated, this leads to the possibility that the price of the actual
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instrument and the net cost of the replicating portfolio will differ. From the previous example,
the Date T distribution of max[0, 50 − ST] could be acquired through the synthetic strategy at
a cost of $2.25 (= 48.51 − 53 + 6.74) or through the purchase of the actual put for $2.51.

This is the same $0.26 price differential we saw earlier when designing an arbitrage transac-
tion involving the actual and synthetic T-bill. The put option arbitrage would be to short the
actual put while buying the replicating portfolio (i.e., long T-bill, short stock, and long call),
which is the same set of transactions we used in the T-bill arbitrage. This underscores the
important point that the put-call parity model only allows us to make relative—rather than ab-
solute—statements about security values. Although we can change our perspective about the
misvalued instrument (e.g., T-bill versus put option), the real source of the market inefficiency
came from examining the difference between the put and call prices in relation to the stock and
T-bill prices. Consequently, all four securities need to be included in the arbitrage trade.

20.3.4 Adjusting Put-Call-Spot Parity for Dividends
Another extension of the put-call-spot parity model involves the payment of dividends to the
shareholders of WYZ stock. Suppose that in the basic portfolio listed in Exhibit 20.16, WYZ
stock pays a dividend of DT immediately prior to the expiration of the options at Date T. As-
sume further that the amount of this distribution is known when the investment is initiated, a
condition that is almost certainly met for values of T ≤ 0.25 year because U.S.-based compa-
nies typically pay quarterly dividends. With this adjustment, the terminal value of the long
stock position will be (ST + DT), while the terminal payoffs to the put and call options remain
max[0, X − ST] and max[0, ST − X], respectively, as the holders of the two derivative contracts
will not participate directly in the payment of dividends to the stockholder.6 Thus, the net
Date T value of the portfolio acquired originally for (S0 + P0,T − C0,T) is (X + DT).

With the critical assumption that the dividend payment is known at Date 0, the portfolio
long in WYZ stock, long in the put, and short in the call once again can be viewed as equiva-

Exhibit 20.18 Repl icating a Put Option

A. Net Portfolio Investment at Initiation (Date 0)

Portfolio
Long 1 T-bill X(1 + RFR)−T

Short 1 WYZ stock −S0

Long 1 call option C0,T

Net investment: X (1 + RFR)−T − S0 + C0,T

B. Portfolio Value at Option Expiration (Date T )

Portfolio (1) If ST ≤ X: (2) If ST > X:
Long 1 T-bill X X
Short 1 WYZ stock −ST −ST

Long 1 call option 0 (ST − X)

Net position: X − ST 0

6The fact that the expiration date payoff to a call option on both a dividend- and a nondividend-paying stock can be
expressed as max[0, ST − X] does not mean that the two will generate the same dollar amount of cash flow. This is
because the stock’s value will be reduced by the payment of the dividend in the former case but not in the latter.
Thus, the call on the dividend-paying stock will be less valuable than an otherwise comparable contract on a nondivi-
dend-paying equity. We will explore this topic more fully in Chapter 22; see also Guo and Su (2006).
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lent to a T-bill, now having a face value of (X + DT). This allows Equation 20.1 to be adapted
as follows:

S0 +P0;T −C0;T =
X +DT

ð1+RFRÞT =
X

ð1+RFRÞT +
DT

ð1+RFRÞT

which can be interpreted as:

(Long Stock) + (Long Put) + (Short Call) = (Long T-Bill) + (Long Present Value of Dividends)

Alternatively, it is often more useful to rearrange this result as follows:

S0 −
DT

ð1+RFRÞT
( )

+P0;T −C0;T =
X

ð1+RFRÞT

This form of the equation can be compared directly with the no-dividend put-call-spot parity
result and shows that the current stock price must be adjusted downward by the present value
of the dividend. With an initial stock price of $53 and an annualized risk-free rate on a six-
month T-bill of 6.25 percent, a $1 dividend paid just before the expiration of a call and a put
option with an exercise price of $50 would result in a theoretical price differential of:

C0:05 − P0:05 = 53−
1

ð1+ 0:0625Þ0:5
( )

−
50

ð1+ 0:0625Þ0:5 = $3:52

This value differs from the parity differential for options on the nondividend-paying stock, which
was shown earlier to be $4.49. Thus, the payment of the dividend has reduced the price of the call
relative to the put by $0.97, which is the discounted amount of the $1 cash distribution.

20.3.5 Put-Call-Forward Parity
Suppose that instead of buying the stock in the spot market at Date 0, we took a long position
in a forward contract allowing us to purchase one share of WYZ stock at Date T. The price of
this acquisition, F0,T, would be established at Date 0. As before, we assume that this transac-
tion is supplemented by the purchase of a put option and the sale of a call option, each having
the same exercise price and expiration date. Exhibit 20.19 summarizes both the initial and the
terminal cash flows to this position.

Panel B reveals that this is once again a risk-free portfolio. There are, however, two impor-
tant differences in its cash flow patterns. First, the net initial investment of (P0,T − C0,T) is sub-
stantially smaller than when the stock was purchased in the spot market. Second, the riskless
terminal payoff of (X − F0,T) also is smaller than before as the stock now is purchased at Date
T rather than at Date 0. This intuition leads to the put-call-forward parity condition:

20.5 P0;T −C0;T =
X − F0;T

ð1+RFRÞT =
X

ð1+RFRÞT −
F0;T

ð1+RFRÞT

which says that for markets to be free from arbitrage, the difference between put and call
prices must equal the discounted difference between the option exercise price and the forward
contract price.

This result implies that the only time that put and call prices should be equal to one an-
other in an efficient market is when X = F0,T. That is, although the put-call parity result holds
for any common exercise price, there is only one value of X for which there would be no net
cost to the option combination and that is the prevailing forward price. Recall, for example,
that when WYZ stock did not pay a dividend, the theoretical difference between C0,0.5 and
P0,0.5 was $4.49 (= 53 − 48.51). This meant that an investor long in the call and short in the
put with a joint $50 exercise price would have what amounted to a forward contract to buy
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WYZ stock in six months at a price of $50.7 However, she would have to pay $4.49 for this
arrangement, suggesting that $50 is a below-market forward price. How much below the pre-
vailing forward contract price is $50? By the future value of $4.49, invested at the prevailing
risk-free rate of 6.25 percent. Thus, the no-arbitrage forward price under these circumstances
should be $54.63 [= 50 + 4.49(1 + 0.0625)0.5].

Another way to see this result comes from inserting the expression for (P0,T − C0,T) from
the put-call-forward parity condition into the put-call-spot condition:

S0 +
X

ð1+RFRÞT −
F0;T

ð1+RFRÞT
( )

=
X

ð1+RFRÞT

which simplifies to:

S0 =
F0;T

ð1+RFRÞT

In the absence of dividend payments, notice that the spot price for the share of stock should
simply be the discounted value of purchasing the same security in the forward market. Equiv-
alently, this equation can be rewritten so that F0,T = S0(1 + RFR)T. In the preceding example,
the market-clearing (i.e., no net initial cost) contract price for a WYZ stock forward agreement
should be F0,0.5 = (53)(1 + 0.0625)0.5 = $54.63. Finally, when dividends are paid, the equation
for the put-call-forward parity condition can be inserted into the dividend-adjusted spot parity
condition to produce:

S0 −
DT

ð1+RFRÞT
( )

=
F0;T

ð1+RFRÞT

Exhibit 20.19 Put-Cal l -Forward Parity

A. Net Portfolio Investment at Initiation (Date 0)

Portfolio
Long 1 forward contract 0

Long 1 put option P0,T

Short 1 call option −C0,T

Net investment: P0,T − C0,T

B. Portfolio Value at Option Expiration (Date T )

Portfolio (1) If ST ≤ X: (2) If ST > X:
Long 1 forward contract (ST − F0,T) (ST − F0,T)
Long 1 put option (X − ST) 0

Short 1 call option 0 −(ST − X)

Net position: (X − F0,T) (X − F0,T)

7This interpretation follows by noting that the long call position will be exercised when ST > 50 and the short put will
be exercised against the investor when ST ≤ 50. Therefore, the investor’s net option position produces an identical re-
sult to holding a long position in a forward contract with a contract price of $50. Generalizing this result, any time
we have a call and a put option on the same underlying stock with a common exercise price and expiration date, the
following is true: (long call at X) + (short put at X) = (long forward at X). Similarly, shorting the call and buying the
put produces a synthetic short forward position.
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Thus, if a $1 dividend were paid on WYZ stock just prior to the maturity of the contract in six
months, the forward price would be adjusted down to F0,0.5 = (53)(1 + 0.0625)0.5 − 1 = $53.63
to account for the payment to the actual shareholders but not the derivative holder.

20.4 AN INTRODUCTION TO THE USE OF DERIVATIVES

IN PORTFOLIO MANAGEMENT
Beyond the unique risk–reward profiles they offer as standalone investments, derivatives also
are used widely to restructure existing portfolios of assets. Typically, the intent of this restruc-
turing is to modify the portfolio’s risk. In this section, we review three prominent derivative
applications in the management of equity positions: shorting forward contracts, purchasing
protective puts, and purchasing equity collars.

20.4.1 Restructuring Asset Portfolios with Forward Contracts
Suppose the manager of a small corporate pension fund currently has all of her investable
funds committed to a well-diversified portfolio of equity securities designed to track the Stan-
dard & Poor’s 500 Index. This investment approach is based on the manager’s belief that she
cannot add value by trying to select superior individual securities. She does, however, feel that
it is possible to take advantage of perceived trends at a macroeconomic level by switching her
funds on a tactical basis between her current equity holding and any of several other portfolios
mimicking different asset classes (e.g., fixed-income, cash equivalents).

The stock market has increased steadily over the past several months, and the pension fund
has a present market value of $100 million. The manager has now become concerned about
the possibility that inflationary pressures will dampen corporate earnings and drive stock
prices down. She also feels confident that the uncertainty will be resolved during the coming
quarter. Accordingly, she would like to shift her allocation from 100 percent equity to 100 per-
cent T-bills for the next three months.

There are two ways she can make this change. The most direct method would be to sell her
stock portfolio and buy $100 million (less the transaction costs) of 90-day T-bills. When the
T-bills mature in three months, she could then repurchase her original equity holdings.

The second approach would be to maintain her current stock holdings but convert them
into a synthetic risk-free position using a three-month forward contract with $100 million of
the stock index as the underlying asset. This is a classic example of a hedge position, wherein
the price risk of the underlying asset is offset by a supplementary derivative transaction. The
following table captures the basic dynamics of this hedge.

Economic

Event

Actual Stock

Exposure

Desired Forward

Exposure

Stock prices fall Loss Gain

Stock prices rise Gain Loss

To neutralize the risk of falling stock prices, the fund manager will need to adopt a forward
position that benefits from that potential movement. That is, the manager requires a hedge
position with payoffs that are negatively correlated with the existing exposure. As we saw in
Exhibit 20.10, this requires committing to the short side of the contract. This hedging
argument is identical to the point we made in the portfolio formation analysis of Chapter 7
that it is always possible to combine two perfectly negatively correlated assets to create a risk-
free position.
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It is far quicker and more cost-effective to convert the pension fund’s asset allocation using this
approach than the physical transformations demanded by the first solution. For instance, Exhibit
20.20 shows that when all of the costs of transaction are considered (e.g., trading commissions,
market impact, taxes), the average expense of actually rebalancing a U.S. equity portfolio is about
42 basis points of the position’s value, while the same trade with an equity forward contract would
cost just 6 basis points. Trading expenses in other countries, though different in absolute level,
reflect this same general trend.

This synthetic restructuring is best understood through the effect that it has had on the sys-
tematic risk—or beta—of the portfolio. Assume that the original stock holding had a beta of
1.0, matching the volatility of a proxy for the market portfolio. The combination of being
long $100 million of stock and short a forward covering $100 million of a stock index converts
the systematic portion of the portfolio into a synthetic T-bill, which by definition has a beta of
0.0. Once the contract matures in three months, however, the position will revert to its original
risk profile. This is illustrated in Exhibit 20.21. More generally, the short forward position can
be designed to allow for intermediate combinations of stock and T-bills as well. To see this, let
wS be the stock allocation so that (1 − wS) is the allocation to the risk-free asset created syn-
thetically. The net beta for the converted portfolio is simply a weighted average of the system-
atic risks of its equity and T-bill portions or:

20.6 βP = ðwSÞβS + ð1−wSÞβRFR
Thus, if the manager had wished to change the original allocation from 100 percent stock to a
“60–40” mix of stock and T-bills, she would have shorted only $40 million of the index for-
ward to leave her with an unhedged equity position totaling $60 million (i.e., wS = 0.60 and
(1 − wS) = 0.40). This in turn would leave her with an adjusted portfolio beta of [(0.6)(1) +
(0.4)(0)] = 0.6.

20.4.2 Protecting Portfolio Value with Put Options
The manager’s concern in the previous example was to protect her stock portfolio against pos-
sible share price declines over the next three months. However, by shorting the stock index
forward contract, she has effectively committed to “selling” her equity position, even if stock
prices rise. That is, by using a derivative with a symmetric payoff structure to hedge her risk,

Exhibit 20.20 Comparative Stock and Stock Futures Trading Costs

Cost Factor
United States
(S&P 500)

Japan
(NIKKEI 225)

United Kingdom
(FT-SE 100)

France
(CAC 40)

Germany
(DAX)

Hong Kong
(Hang Seng)

A. Stocks
Commissions 0.12% 0.20% 0.20% 0.25% 0.25% 0.50%

Market impact 0.30 0.70 0.70 0.50 0.50 0.50

Taxes 0.00 0.21 0.50 0.00 0.00 0.34

Total 0.42% 1.11% 1.40% 0.75% 0.75% 1.34%

B. Futures
Commissions 0.01% 0.05% 0.02% 0.03% 0.02% 0.05%

Market impact 0.05 0.10 0.10 0.10 0.10 0.10

Taxes 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.06% 0.15% 0.12% 0.13% 0.12% 0.15%

Source: Copyright 1998, Association for Investment Management and Research. Reproduced and republished from

“Derivatives in Equity Portfolios,” in the seminar proceedings Derivatives in Portfolio Management, with permission from

the CFA Institute. All Rights Reserved.
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the manager also has surrendered the upside potential of her original holding. Suppose instead
that she designed a hedge position correlated to her stock portfolio as follows:

Economic

Event

Actual Stock

Exposure

Desired Forward

Exposure

Stock prices fall Loss Gain

Stock prices rise Gain No loss

In seeking an asymmetric hedge, this manager wants a derivative contract that allows her to
sell stock when prices fall but keep her shares when prices rise. As we have seen, she must
purchase a put option to obtain this exposure.

The purchase of a put option to hedge the downside risk of an underlying security holding
is called a protective put position and is the most straightforward example of a more general
set of derivative-based strategies known as portfolio insurance.8 In lieu of the short forward po-
sition, suppose the manager purchased a three-month, at-the-money put option on her $100
million stock portfolio for an up-front premium of $1.324 million. The value of the protective
put position (net of the initial cost of the hedge) is calculated in Exhibit 20.22 for several dif-
ferent expiration date prices for the underlying stock portfolio. Notice that with the exercise
price set equal to the current portfolio value of $100 million, the put contract exactly offsets
any expiration date share price decline while allowing the position to increase in value as stock
prices increase. Thus, the put provides the manager with insurance against falling prices with
no deductible.9

Exhibit 20.21 Altering the Systematic Risk of a Stock Portfol io Synthetical ly

Now Three Months

Long Stock

Short Forward

Net Position:

Long T-Bill
(βP = 0)

Long Stock
(βP = 1)

8The concept and use of portfolio insurance have received a great deal of scrutiny in the research literature. See, for
example, the studies by Rubinstein (1985), Basak (2002), and Pain and Rand (2008).
9In general, the deductible portion of the portfolio insurance contract can be defined as [S0 − X]. For instance, with
an exercise price of only 95, the manager would not receive compensation from the hedge until the portfolio value
fell below $95 million; she would effectively be self-insuring the first $5 million of losses. Naturally, the larger this
deductible amount, the lower the cost of the put option.
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The terminal value of the combined stock and put option portfolio shown in the last column
of Exhibit 20.22 resembles the payoff diagram of the long call option position illustrated earlier
in Exhibit 20.11. This is shown in Exhibit 20.23, which indicates that being long in the stock and
long in the put generates the same net payoff as an at-the-money long call option holding “ele-
vated” by $100 million. Given the put-call-spot parity results of the previous section, this should
come as no surprise. Indeed, the no-arbitrage equation (Equation 20.1) can be rewritten:

S0 +P0;T =C0;T +
X

ð1+RFRÞT

This expression says that the protective put position generates the same expiration date payoff
as a long position in a call option with equivalent characteristics and a long position in a T-bill
with a face value equal to the options’ exercise price. It is this final term that provides the
elevation to the call payoff diagram in Exhibit 20.23. Thus, the manager has two ways of

Exhibit 20.22 Expirat ion Date Value of a Protective Put Posit ion

Potential Portfolio
Value

Value of
Put Option

Cost of
Put Option

Net Protective
Put Position

60 (100 − 60) = 40 −1.324 (60 + 40) − 1.324 = 98.676

70 (100 − 70) = 30 −1.324 (70 + 30) − 1.324 = 98.676

80 (100 − 80) = 20 −1.324 (80 + 20) − 1.324 = 98.676

90 (100 − 90) = 10 −1.324 (90 + 10) − 1.324 = 98.676

100 0 −1.324 (100 + 0) − 1.324 = 98.676

110 0 −1.324 (110 + 0) − 1.324 = 108.676

120 0 −1.324 (120 + 0) − 1.324 = 118.676

130 0 −1.324 (130 + 0) − 1.324 = 128.676

140 0 −1.324 (140 + 0) − 1.324 = 138.676

Exhibit 20.23 Terminal Payoff to an Insured Stock Posit ion

100 Expiration Date
Stock Value

Long Put

Long Stock

–1.324

98.676

Terminal
Position

Value

Long Stock Plus Long Put

100
Expiration Date
Stock Value

Put-Protected
Stock Portfolio

–1.324

98.676

Terminal
Position

Value

Equals
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providing price insurance for her current stock holding: (1) continue to hold her shares and
purchase a put option, or (2) sell her shares and buy both a T-bill and a call option. Her
choice between them will undoubtedly come down to considerations such as relative option
prices and transaction costs.

20.4.3 An Alternative Way to Pay for a Protective Put
There is a third alternative for protecting against potential stock price declines, which fits be-
tween paying nothing for a hedge but surrendering future stock gains for the next three
months (i.e., the short forward position) and keeping those potential gains in exchange for a
considerable initial payment (i.e., the protective put position). Specifically, suppose that the
manager makes two simultaneous decisions. First, she decides to purchase a three-month,
out-of-the-money protective put option with an exercise price of $97 million and a commen-
surately lower initial cost of $0.560 million. (Notice that in purchasing an out-of-the-money
contract, the manager is creating a $3 million deductible compared to her current portfolio
value.) Second, she decides not to pay cash for the put option; instead, she sells to the option
dealer a call option with a three-month expiration and an exercise price of $108 million that
also carries an initial premium of $0.560 million. The simultaneous purchase of an out-of-the-
money put and sale of an out-of-the-money call on the same underlying asset and with the
same expiration date and market price is a strategy known as a collar agreement.

Exhibit 20.24 shows the expiration date outcomes of the manager’s equity collar-protected
portfolio for several different terminal stock portfolio values. Like the forward contract hedge,
there is no initial out-of-pocket expense associated with this derivative combination. Instead,
the manager effectively pays for her desired portfolio insurance by surrendering an equivalent
amount of the portfolio’s future upside potential. That is, in exchange for being “made whole”
for any stock decline below $97 million, she agrees to give up any stock price appreciation be-
yond $108 million. Another thing to notice is that, like the protective put (and unlike the short
forward position), she does retain some of the benefit of a rising stock market. However, this
upside gain potential stops at the exercise price of the call option. As shown in Exhibit 20.25,
the manager has placed a collar around her portfolio for the next three months—its net value
will not fall below $97 million and will not rise above $108 million. At any terminal value for
the stock portfolio between these extreme levels, both of the options expire out of the money
and no contract settlement payment will be required of either the manager or the dealer.
D’Antonio (2008) has shown that equity collars are an effective risk management tool com-
pared to traditional portfolio strategies.

Exhibit 20.24 Expiration Date Value of an Equity Col lar-Protected Portfol io

Potential
Portfolio Value

Net Option
Expense

Value of
Put Option

Value of
Call Option

Net Collar-
Protected Position

60 (0.56 − 0.56) = 0 (97 − 60) = 37 0 60 + 37 = 97

70 (0.56 − 0.56) = 0 (97 − 70) = 27 0 70 + 27 = 97

80 (0.56 − 0.56) = 0 (97 − 80) = 17 0 80 + 17 = 97

90 (0.56 − 0.56) = 0 (97 − 90) = 7 0 90 + 7 = 97

97 (0.56 − 0.56) = 0 0 0 97 + 0 = 97

100 (0.56 − 0.56) = 0 0 0 100 + 0 = 100

108 (0.56 − 0.56) = 0 0 0 108 − 0 = 108

110 (0.56 − 0.56) = 0 0 (108 − 110) = −2 110 − 2 = 108

120 (0.56 − 0.56) = 0 0 (108 − 120) = −12 120 − 12 = 108

130 (0.56 − 0.56) = 0 0 (108 − 130) = −22 130 − 22 = 108

140 (0.56 − 0.56) = 0 0 (108 − 140) = −32 140 − 32 = 108
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SUMMARY
• As their popularity in financial markets has in-

creased over the past few decades, derivative secu-
rities have become an indispensable part of the
investment manager’s toolkit. Although forward,
futures, and option contracts play important roles
as stand-alone investments, the real advantage of
derivatives is their ability to modify the risk-return
characteristics of a collection of existing securities
in a cost-effective manner. This use of forwards
and options to restructure a portfolio synthetically
has two dimensions: (1) it is possible to combine
derivatives with the underlying position to repli-
cate the cash flows of another traded instrument,
and (2) derivatives can be used with the original
portfolio to create a payoff structure that is other-
wise unavailable.

• Forward and option contracts can be viewed as in-
surance policies that an investor can hold against
adverse price movements in his underlying posi-
tion. The basic difference between these contracts

lies in how the investor must pay for the desired
insurance. Forwards, with symmetrical terminal
payoffs, typically do not require any initial pay-
ment but do obligate the investor to the possibility
of an unfavorable transaction at a future date. Op-
tions provide asymmetrical terminal payoffs, but
the investor must pay an up-front premium.

• There are well-defined relationships that must ex-
ist in an efficient capital market between the prices
of forward and option contracts. The put-call par-
ity conditions delineate the linkages between five
different securities: the underlying asset (e.g.,
stock), T-bills, forward contracts, call options,
and put options. One of these securities is always
redundant because its cash flow patterns can be
replicated by the remaining instruments. This
leads to another important use for derivatives: ar-
bitrage investing. Through their ability to help cre-
ate synthetic replicas of existing securities,
derivatives provide investors with the possibility

Exhibit 20.25 Expirat ion Date Value of a Col lar-Protected Portfol io

Total
Position Value

Expiration Date
Stock Value

Unhedged Stock
Portfolio 

Collar-Protected
Stock Portfolio

97

97

  108

108
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of riskless excess returns when the synthetic and
actual instruments sell for different prices.

• There are several issues related to the use and
management of derivative securities that remain
to be addressed, such as how individual positions
in forwards, futures, and options are valued and
the adjustments that investors need to make

when using derivatives on an underlying asset
other than common stock. These topics will be
considered in subsequent chapters. For now,
though, it is important to appreciate these instru-
ments for their ability to assist investors in re-
packaging the risks and cash flows of their
portfolios.
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QUESTIONS
1. Explain why the difference between put and call prices depends on whether or not the un-

derlying security pays a dividend during the life of the contracts.
2. When comparing futures and forward contracts, it has been said that futures are more liq-

uid but forwards are more flexible. Explain what this statement means and comment on
how differences in contract liquidity and design flexibility might influence an investor’s
preference in choosing one instrument over the other.

3. Compare and contrast the gain and loss potential for investors holding the following posi-
tions: long forward, short forward, long call, short call, long put, and short put. Indicate
what the terms symmetric and asymmetric mean in this context.

4. As the manager of a medium-sized hedge fund, the recent fluctuations in the capital mar-
kets have attracted your attention. In particular, the prices of stocks and bonds have now
dropped to what you consider to be unprecedentedly attractive levels. Although you expect
the prices of these investments to rise in the near future, your hedge fund is currently
cash-constrained due to an unforeseen redemption wave; “fire-selling” the best holdings
in your portfolio is not a practical way to generate investable funds. Further, the next
round of incoming cash flows from new investor subscriptions and from the existing in-
vestments are not expected to occur for approximately three months.
a. Briefly explain the details of two investment strategies that employ derivative instru-

ments that would allow you to take advantage of the anticipated market rally.
b. What are the benefits and potential risk factors for undertaking these derivative

strategies in lieu of direct cash-oriented investments?
5. As the manager of a large, well-diversified school endowment fund, you are actively con-

sidering the implementation of sophisticated derivative strategies to protect your fund’s
market value in the event of a substantial decline in the overall level of equity prices.
Your colleagues have suggested that you acquire either (1) a short position in an S&P
500 Index futures contract, or (2) a long position in an S&P index put option contract.
Explain how each of these derivative strategies would affect the risk and return of the re-
sulting augmented endowment portfolio.
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6. Explain how call and put options can represent a leveraged way of investing in the stock
market and also enable investors to hedge their risk completely. Specifically, under what
circumstances will the addition of an option increase the risk of an existing portfolio and
under what circumstances will it decrease portfolio risk?

7. It has been said that, from an investor’s perspective, a long position in a call option repre-
sents the “good half” of a long position in a forward contract. Explain what is meant by
this statement. Also, describe what the “bad half” of the long forward position would
have to be for this statement to be true.

8. Discuss the difficulties that having options in a security portfolio create for the measure-
ment of portfolio risk. Specifically, explain why standard deviation is a deficient statistic
for capturing the essence of risk in a put-protected portfolio. How could the standard de-
viation statistic be modified to account for this concern?

9. If the current price of a nondividend-paying stock is $32 and a one-year futures contract
on that stock has a contract price of $35, explain how an investor could create an “off-
market” long position in a forward contract at an exercise price of $25. Would this syn-
thetic contract require a cash payment from either the long or the short position? If so,
explain which party would have to make the payment and how that payment should be
calculated.

PROBLEMS
1. The common stock of Sophia Enterprises serves as the underlying asset for the following

derivative securities: (1) forward contracts, (2) European-style call options, and (3) European-
style put options.
a. Assuming that all Sophia derivatives expire at the same date in the future, complete a

table similar to the following for each of the following contract positions:
(1) A long position in a forward with a contract price of $50
(2) A long position in a call option with an exercise price of $50 and a front-end pre-

mium expense of $5.20

Expiration Date

Sophia Stock Price

Expiration Date

Derivative Payoff

Initial

Derivative Premium Net Prof it

25 _____________ _____________ _____________
30 _____________ _____________ _____________
35 _____________ _____________ _____________
40 _____________ _____________ _____________
45 _____________ _____________ _____________
50 _____________ _____________ _____________
55 _____________ _____________ _____________
60 _____________ _____________ _____________
65 _____________ _____________ _____________
70 _____________ _____________ _____________
75 _____________ _____________ _____________

(3) A short position in a call option with an exercise price of $50 and a front-end
premium receipt of $5.20

In calculating net profit, ignore the time differential between the initial derivative ex-
pense or receipt and the terminal payoff.

b. Graph the net profit for each of the three derivative positions, using net profit on the
vertical axis and Sophia’s expiration date stock price on the horizontal axis. Label the
breakeven (i.e., zero profit) point(s) on each graph.
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c. Briefly describe the belief about the expiration date price of Sophia stock that an in-
vestor using each of these three positions implicitly holds.

2. Refer once again to the derivative securities using Sophia common stock as an underlying
asset discussed in Problem 1.
a. Assuming that all Sophia derivatives expire at the same date in the future, complete a

table similar to the following for each of the following contract positions:
(1) A short position in a forward with a contract price of $50
(2) A long position in a put option with an exercise price of $50 and a front-end pre-

mium expense of $3.23
(3) A short position in a put option with an exercise price of $50 and a front-end pre-

mium receipt of $3.23

Expiration Date

Sophia Stock Price

Expiration Date

Derivative Payoff

Init ial

Derivative Premium Net Profit

25 ______________ ______________ ______________
30 ______________ ______________ ______________
35 ______________ ______________ ______________
40 ______________ ______________ ______________
45 ______________ ______________ ______________
50 ______________ ______________ ______________
55 ______________ ______________ ______________
60 ______________ ______________ ______________
65 ______________ ______________ ______________
70 ______________ ______________ ______________
75 ______________ ______________ ______________

In calculating net profit, ignore the time differential between the initial derivative ex-
pense or receipt and the terminal payoff.

b. Graph the net profit for each of the three derivative positions, using net profit on the
vertical axis and Sophia’s expiration date stock price on the horizontal axis. Label the
breakeven (i.e., zero profit) point(s) on each graph.

c. Briefly describe the belief about the expiration date price of Sophia stock that an in-
vestor using each of these three positions implicitly holds.

3. Suppose that an investor holds a share of Sophia common stock, currently valued at $50.
She is concerned that over the next few months the value of her holding might decline,
and she would like to hedge that risk by supplementing her holding with one of three
different derivative positions, all of which expire at the same point in the future:

(1) A short position in a forward with a contract price of $50
(2) A long position in a put option with an exercise price of $50 and a front-end pre-

mium expense of $3.23
(3) A short position in a call option with an exercise price of $50 and a front-end pre-

mium receipt of $5.20
a. Using a table similar to the following, calculate the expiration date value of the inves-

tor’s combined (i.e., stock and derivative) position. In calculating net portfolio value,
ignore the time differential between the initial derivative expense or receipt and the
terminal payoff.

b. For each of the three hedge portfolios, graph the expiration date value of her com-
bined position on the vertical axis, with potential expiration date share prices of
Sophia stock on the horizontal axis.
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c. Assuming that the options are priced fairly, use the concept of put-call parity to calcu-
late the zero-value contract price (i.e., F0,T) for a forward agreement on Sophia stock.
Explain why this value differs from the $50 contract price used in Part a and Part b.

Expiration Date

Sophia Stock Price

Expiration Date

Derivative Payoff

Init ial

Derivative Premium

Combined

Terminal

Posit ion Value

25 ______________ ______________ ______________
30 ______________ ______________ ______________
35 ______________ ______________ ______________
40 ______________ ______________ ______________
45 ______________ ______________ ______________
50 ______________ ______________ ______________
55 ______________ ______________ ______________
60 ______________ ______________ ______________
65 ______________ ______________ ______________
70 ______________ ______________ ______________
75 ______________ ______________ ______________

4. You strongly believe that the price of Breener Inc. stock will rise substantially from its
current level of $137, and you are considering buying shares in the company. You cur-
rently have $13,700 to invest. As an alternative to purchasing the stock itself, you are
also considering buying call options on Breener stock that expire in three months and
have an exercise price of $140. These call options cost $10 each.
a. Compare and contrast the size of the potential payoff and the risk involved in each of

these alternatives.
b. Calculate the three-month rate of return on both strategies assuming that at the op-

tion expiration date Breener’s stock price has (1) increased to $155 or (2) decreased
to $135.

c. At what stock price level will the person who sells you the Breener call option break
even? Can you determine the maximum loss that the call option seller may suffer, as-
suming that he does not already own Breener stock?

5. The common stock of Company XYZ is currently trading at a price of $42. Both a put
and a call option are available for XYZ stock, each having an exercise price of $40 and
an expiration date in exactly six months. The current market prices for the put and call
are $1.45 and $3.90, respectively. The risk-free holding period return for the next six
months is 4 percent, which corresponds to an 8 percent annual rate.
a. For each possible stock price in the following sequence, calculate the expiration date

payoffs (net of the initial purchase price) for the following positions: (1) buy one
XYZ call option, and (2) short one XYZ call option:

20, 25, 30, 35, 40, 45, 50, 55, 60

Draw a graph of these payoff relationships, using net profit on the vertical axis and po-
tential expiration date stock price on the horizontal axis. Be sure to specify the prices at
which these respective positions will break even (i.e., produce a net profit of zero).

b. Using the same potential stock prices as in Part a, calculate the expiration date payoffs
and profits (net of the initial purchase price) for the following positions: (1) buy one
XYZ put option, and (2) short one XYZ put option. Draw a graph of these relation-
ships, labeling the prices at which these investments will break even.

c. Determine whether the $2.45 difference in the market prices between the call and put
options is consistent with the put-call parity relationship for European-style contracts.
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6. Consider Commodity Z, which has both exchange-traded futures and option contracts
associated with it. As you look in today’s paper, you find the following put and call
prices for options that expire exactly six months from now:

Exercise Price Put Price Call Price

40 $0.59 $8.73
45 1.93 —
50 — 2.47

a. Assuming that the futures price of a six-month contract on Commodity Z is $48, what
must be the price of a put with an exercise price of $50 in order to avoid arbitrage
across markets? Similarly, calculate the “no arbitrage” price of a call with an exercise
price of $45. In both calculations, assume that the yield curve is flat and the annual
risk-free rate is 6 percent.

b. What is the “no arbitrage” price differential that should exist between the put and call
options having an exercise price of $40? Is this differential satisfied by current market
prices? If not, demonstrate an arbitrage trade to take advantage of the mispricing.

7. Dosley Endowment Fund, which supports the activities of the Dosley Charitable Trust, is
relatively new and small in terms of assets under management. The trustees of the en-
dowment have adopted a conservative investment strategy: at the current time, all of the
$700 million in assets are equally invested in an S&P 500 Index tracking fund and U.S.
Treasury bonds. Right now, the annual dividend yield on the S&P 500 Index fund is 3.0
percent, whereas the annual coupon rate is 4.0 percent for the T-bonds. As the fund
manager, you expect that over the next three months the market will be very volatile.
Given that the priority of the trustees is to preserve the value of the endowment fund,
you are required to use various derivative strategies to protect the assets under manage-
ment. The current level of S&P 500 is 1,000, and the price of U.S. T-bonds is 100. As-
sume that the current three-month T-bill rate is 1.2 percent.
a. Using the derivative information listed below, discuss the details of two derivative

strategies that could be employed to protect the endowment’s current asset value.

Contract size Expiration Current price Strike price

S&P 500 Index

Call option $ 45,000 3 months later $ 21.00 $1,000
Put option 45,000 3 months later 18.00 1,000
Future 250,000 3 months later 1,007.00 —

U.S. Treasury Bonds

Call option $100,000 3 months later $ 6.00 $ 100
Put option 100,000 3 months later 6.50 100
Future 100,000 3 months later 103.00 —

b. Applying the put-call parity relationship, which derivative strategy should you recom-
mend and why? Recall that the put and futures prices are as follows:

Put Price=Call Price− Security Price+Present Value of Exercise Price

+ Income on the Underlying Security

Futures Price=Underlying Security Price+ ðTreasury Bill Income

− Income on the Underlying SecurityÞ
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8. As an option trader, you are constantly looking for opportunities to make an arbitrage
transaction (i.e., a trade in which you do not need to commit your own capital or take
any risk but can still make a profit). Suppose you observe the following prices for options
on DRKC Co. stock: $3.18 for a call with an exercise price of $60, and $3.38 for a put
with an exercise price of $60. Both options expire in exactly six months, and the price
of a six-month T-bill is $97.00 (for face value of $100).
a. Using the put-call-spot parity condition, demonstrate graphically how you could syn-

thetically recreate the payoff structure of a share of DRKC stock in six months using a
combination of puts, calls, and T-bills transacted today.

b. Given the current market prices for the two options and the T-bill, calculate the
no-arbitrage price of a share of DRKC stock.

c. If the actual market price of DRKC stock is $60, demonstrate the arbitrage transaction
you could create to take advantage of the discrepancy. Be specific as to the positions
you would need to take in each security and the dollar amount of your profit.

9. You are currently managing a stock portfolio worth $55 million and you are concerned
that over the next four months equity values will be flat and may even fall. Consequently,
you are considering two different strategies for hedging against possible stock declines:
(1) buying a protective put, and (2) selling a covered call (i.e., selling a call option based
on the same underlying stock position you hold). An over-the-counter derivatives dealer
has expressed interest in your business and has quoted the following bid and offer prices
(in millions) for at-the-money call and put options that expire in four months and match
the characteristics of your portfolio:

Bid Ask

Call $2.553 $2.573
Put 1.297 1.317

a. For each of the following expiration date values for the unhedged equity position,
calculate the terminal values (net of initial expense) for a protective put strategy.

35, 40, 45, 50, 55, 60, 65, 70, 75

b. Draw a graph of the protective put net profit structure in Part a, and demonstrate
how this position could have been constructed by using call options and T-bills, as-
suming a risk-free rate of 7 percent.

c. For each of these same expiration date stock values, calculate the terminal net profit
values for a covered call strategy.

d. Draw a graph of the covered call net profit structure in Part c, and demonstrate how
this position could have been constructed by using put options and T-bills, again
assuming a risk-free rate of 7 percent.

10. The common stock of Company XLT and its derivative securities currently trade in the
market at the following prices and contract terms:

Price ($) Exercise price ($)

Stock XLT 21.50 —
Call option on Stock XLT 5.50 21.00
Put option on Stock XLT 4.50 21.00

Both of these options will expire 91 days from now, and the annualized yield for the
91-day Treasury bill is 3.0 percent.
a. Briefly explain how to construct a synthetic Treasury bill position.
b. Calculate the annualized yield for the synthetic Treasury bill in Part a using the mar-

ket price data provided.
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c. Describe the arbitrage strategy implied by the difference in yields for the actual and
synthetic T-bill positions. Show the net, riskless cash flow you could generate assum-
ing a transaction involving 21 actual T-bills and 100 synthetic T-bills.

d. What is the net cash flow of this arbitrage strategy at the option expiration date,
assuming that Stock XLT trades at $23 at expiration three months from now?

Use the Thomson One—Business School Edition Online Database to answer the following
question.

1. The put/call ratio calculates the trading volume of put contracts outstanding for a particu-
lar stock or stock index divided by trading volume for the total number of outstanding call
options. The ratio is sometimes viewed as an investor sentiment indicator: When the ratio
is relatively high, investors are bearish about market conditions; when the ratio is rela-
tively low, investors are bullish.
a. Under the “Indices” tab, download monthly data over the most recent five years for the

level of the Eurex Index Option Put Call Ratio (EUXDIPC).
b. Calculate the average value for this ratio for: (1) the full five-year period; and (2) each

of the past five one-year periods. Explain what you think the trend this ratio has exhib-
ited over time implies about investor expectations for the European stock market.

c. Download monthly price data over the most recent five years for the Dow Jones Euro
Stoxx 50 Index (DJEURST), Europe’s leading indicator of blue-chip companies. Use
these price data to calculate monthly returns (i.e., price changes without dividends) for
the five-year period. (Note: You will lose one month from the sample period when you
convert prices to returns.)

d. Calculate the correlation coefficient between two series: the EUXDIPC ratio and the
DJEURST for the same month (i.e., both from month t for a given pair of observations).

e. Repeat your calculation of the correlation coefficient with the following adjustment: use
the EUXDIPC ratio lagged by one month (month t-1) paired with the DJEURST from
month t (i.e., you observe the put/call ratio one month before you observe the DJ
Euro stock index return). You will lose another observation when you lag the put/call
ratio data series.

f. Interpret the correlation coefficients that you have calculated in Parts d and e and ex-
plain whether either of them supports the view of the put/call ratio as an effective indi-
cator of market sentiment.
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CHA P T E R 21
Forward and Futures
Contracts

After you read this chapter, you should be able to answer the following questions:

• What are the historical differences in the way forward and futures contracts are structured and traded?
• How are the margin accounts on a futures contract adjusted for daily changes in market conditions?
• How can an investor use forward and futures contracts to hedge an existing risk exposure?
• What is a hedge ratio, and how should it be calculated?
• What economic functions do the forward and futures markets serve?
• How are forward and futures contracts valued after origination?
• What is the relationship between futures contract prices and the current and expected spot price for the

underlying commodity or security?
• How can an investor use forward and futures contracts to speculate on a particular view about changing market

conditions?
• How can forward and futures contracts be designed to hedge interest rate risk?
• What is stock index arbitrage, and how is it related to program trading?
• How can forward and futures contracts be designed to hedge foreign exchange rate risk?
• What is interest rate parity, and how would you construct a covered interest arbitrage transaction?

As we saw in Chapter 20, forward and futures contracts are the most straightforward
form of derivative instrument because they allow an investor to lock in the price of a
transaction that will not be completed until a later date. We now continue our discus-
sion of these contracts along several lines. First, we take a closer look at the contract
terms and trading mechanics of forwards and futures. We examine important differ-
ences that exist between the two markets and describe the process by which futures
contracts are marked to market on a daily basis. Further, we discuss how these con-
tracts are used to hedge the price risk inherent in an existing or anticipated position
and how hedge ratios are computed.

Second, we consider how forward and futures contracts are priced in an efficient
capital market. Given how these instruments differ from stocks and bonds, the notion
of traditional security valuation is not quite appropriate. Instead, valuation involves
specifying the proper relationship between the forward contract price and the spot
price for the underlying position. We develop the “no arbitrage” result that the for-
ward contract price should be equal to the spot price plus the cumulative costs of
transporting the underlying security or commodity from the present to the future de-
livery date. These carrying costs can be either positive or negative; therefore, the cor-
rect forward contract price can be either higher or lower than the spot price.
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Finally, we demonstrate several applications for using forward and futures con-
tracts. We concentrate on a class of contracts—financial forwards and futures—that
are particularly useful to investors. The underlying securities in financial futures
include stock indexes, Treasury bonds, bank deposits, and foreign currencies. The
use of these contracts will be illustrated in a series of examples demonstrating the con-
nections between cash and futures markets.

21.1 AN OVERVIEW OF FORWARD AND FUTURES TRADING
Historically, forward contracts are agreements negotiated directly between two parties in the OTC
(i.e., nonexchange-traded) markets. A typical participant in a forward contract is a commercial or
investment bank that, serving the role of the market maker, is contacted directly by the customer.
Forward contracts can be tailored to the specific needs of the ultimate end user. Futures contract-
ing, on the other hand, is somewhat more complicated. An investor wishing either to buy or to
sell in the futures market gives his order to a broker (a futures commission merchant), who then
passes it to a trader on the floor of an exchange (the trading pit) or through an electronic trading
network. After a trade has been agreed on, details of the deal are passed to the exchange clearing-
house, which catalogs the transaction. The ultimate end users in a futures contract never deal
with each other directly, but transact with the clearinghouse, which is also responsible for over-
seeing the delivery process, settling daily gains and losses, and guaranteeing the overall transac-
tion. Exhibit 21.1 highlights the differences in how these contracts are created.1

As an example, consider the agricultural commodity futures that have been traded for more
than 160 years beginning with the creation of the Chicago Board of Trade (CBT), the world’s
oldest derivatives exchange. Futures contracts based on a wide array of commodities and

Exhibit 21.1 Histor ical Forward and Futures Trading Mechanics

Customer
(Long)

A. Forward Contracts

Market
Maker

Customer
(Short)

Brokerage
Firm

Brokerage
Firm

Exchange
Clearinghouse

• Guarantor
• Oversees Delivery
• Bookkeeper
• Settlement Treasurer

B. Futures Contracts

Customer
(Long)

Customer
(Short)

Pit Traders/
Computer Network

1For a more detailed discussion of the historical futures trading process, see Clarke (1992); some of this discussion is
based on his book.
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securities have been created and now trade on over 100 exchanges worldwide. Exhibit 21.2 lists
the leading futures exchanges in the United States and the world, ranked by trading volume.
Notice that three of the top ten exchanges in the world are located in the United States.
Additionally, Exhibit 21.3 shows price and trade activity data for a representative sample of com-
modity futures contracts; financial futures will be described in detail later in the chapter. Each of
these commodity contracts is standardized in terms of the amount and type of the commodity
involved and the available dates on which it can be delivered. As we will see, this standardization
can lead to an important source of risk that may not exist in forward contracts.

21.1.1 Futures Contract Mechanics
To interpret the display in Exhibit 21.3, consider the gold futures contract traded on the Commod-
ity Exchange (CMX), a division of the CME Group, on March 2, 2011. Each contract calls for the
long position to buy, and the short position to sell, 100 troy ounces of gold in the appointed
months. With commodity futures, it usually is the case that delivery can take place any time during
the month at the discretion of the short position. Contracts are available with settlement dates ev-
ery other month for the next five years, although only the next two contracts are shown. An inves-
tor committing on this particular date to a long position in the June 2011 contract is obligated
to buy 100 ounces of gold four months later for the contract price of $1,432.10 per ounce. Open
interest—the total number of outstanding contracts—was 68,083 for this expiration date.2

Exhibit 21.2 Leading Futures Exchanges by Trading Volume (Mil l ions of

Contracts)

A. U.S. Futures Exchanges (January–June 2010 Data)

Exchange Name & Abbreviation Trading Volume

CME Group: Chicago Mercantile (CME) 875.1

CME Group: Chicago Board of Trade (CBT) 443.3

CME Group: New York Mercantile Exchange (NYM) 252.9

ICE Futures U.S. (ICE) 54.9

B. International Futures Exchanges & Groups (January–June 2010 Data)

Exchange & Country Trading Volume

Korea Exchange, Korea 1,781.5

EUREX, Germany & Switzerland 1,485.5

National Stock Exchange, India 783.9

BM&FBovespa, Brazil 728.0

LIFFE, Belgium, France, Netherlands, UK, Portugal 723.2

Shanghai Futures Exchange, China 300.4

Russian Trading Systems Stock Exchange, Russia 280.8

Multi Commodity Exchange of India, India 246.1

Zhengzhou Commodity Exchange, China 226.7

Dalian Commodity Exchange, China 145.0

ICE Futures Europe 106.0

Source: Futures Industry Association, FI Online (September 2010). Reprinted with permission.

2New contracts are created when a new customer comes to the exchange at a time when no existing contract holder
wishes to liquidate his position. On the other hand, if an existing customer wants to close out her short position and
there is not a new customer to take her place, the contract price will be raised until an existing long position is en-
ticed to sell back his agreement, thereby canceling the contract and reducing open interest by one.
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Exhibit 21.3 Commodity Futures Quotat ions

Metal & Petroleum Futures
Contract Contract

Open High hi lo Low Settle Chg
Open
Interest Open High hi lo Low Settle Chg

Open
Interest

Copper-High (CMX)–25.000 lbs.; cents per lb. Cattle-Feeder (CME)–50,000 lbs.; cents per lb.

March 448.60 450.20 443.05 449.05 1.25 7,405 March 130.150 130.350 128.125 128.900 −1.175 11,226

May 449.95 452.50 444.85 450.95 1.30 97,904 Aug 132.750 133.400 131.300 132.200 −.900 12,650

Gold (CMX)–100 troy oz., $ per troy oz. Cattle-Live (CME)–40,000 lbs.; cents per lb.

March 1415.30 1434.40 1415.30 1450.70 21.40 180 April 112.975 113.350 111.350 111.400 −1.500 152,499

April 1411.60 1435.60 1409.80 1431.20 21.30 325,453 June 114.700 115.100 113.200 113.600 −1.050 102,468

June 1413.30 1437.10 1411.30 1432.70 21.40 68,083
Hogs-Lean (CME)–40,000 lbs.; cents per lb.

Aug 1415.50 1438.60 1415.40 1434.10 21.50 22,941 April 88.850 89.550 87.750 88.100 −.700 86,006

Dec 1417.00 1441.30 1417.00 1436.90 21.50 27,444 June 100.225 100.800 99.175 99.925 −.275 71,159

Dec’12 l446.00 1455.00 1445.80 1454.40 21.90 12,218 Pork Bellies (CME)–40,000 lbs.; cents per lb.

Platinum (NYM)–50 troy oz.; $ per troy oz. March … … … 116.500 … 1

March … … … 1845.10 35.90 15 Lumber (CME)–110,000 bd. ft., $ per 1,000 bd. ft.

April 1812.40 1846.70 1806.00 1845.10 35.90 35,814 March 291.10 292.60 285.10 288.00 −.90 1,560

Silver (CMX)–5,000 troy oz.; cots per troy oz. May 309.20 309.90 305.50 309.20 .80 5,756

March 3388.5 3469.0 3382.5 3441.6 61.2 2,833 Milk (CME)–200,00 lbs.; cents per lb.

May 3390.0 3472.0 3379.0 3442.7 60.7 84,753 Feb 17.05 17.10 17.05 17.80 .03 5,069

Crude Oil, Light Sweet (NYM)–1,000 bbls.; $ per bbl. March 19.16 19.48 19.16 19.44 .25 6,533

April 96.97 100.69 96.37 99.63 2.66 287,572 Cocoa (ICE-US)–10 metric tans; $ per ton.

May 98.64 102.43 98.07 101.40 2.76 208,207 March 3,755 3,755 3,578 3,660 −97 74

June 99.35 103.07 98.94 102.17 2.73 137,512 May 3,695 3,712 3,400 3,620 −75 74,119

July 100.09 103.51 100.00 102.75 2.64 76,035 Coffee (ICE-US)–37,500 lbs.; cents per lb.

Dec 101.39 104.42 101.01 103.92 2.45 183,080 March 273.70 274.90 265.55 269.30 −2.40 .687

Dec’12 100.10 102.12 99.89 101.80 1.73 129,747
May 271.90 275.10 265.55 269.30 −2.40 78,169

Heating Oil No.2 (NYM)–42,000 gal,; $ per gal. Sugar-World (ICE-US)–112,000 lbs.; cents per lb.

April 2.9357 3.0572 2.9315 3.0235 .0846 97,386 May 29.45 29.45 28.58 29.26 −.19 235,653

June 2.9696 3.0787 2.9673 3.0504 .0808 46,004 July 27.15 27.15 26.39 26.93 −.33 171,840

Gasoline-NY RBOB (NYM)–42,000 gal.; $ per gal. Sugar-Domestic (ICE-US)–112,000 lbs.; cents per lb.

April 2.8944 3.0179 2.8900 2.9834 .0907 90,944 May 39.50 39.50 39.50 39.69 −.23 1,644

May 2.970 3.0250 2.9070 2.9962 .0871 58,135 Jan’12 35.50 35.50 35.50 35.99 … 1,586

Natural Gas (NYM)–10,000 MMBtu.; $ per MMBtu. Cotton (ICE-US)–50,000 lbs.; cents per lb.

April 4.050 4.056 3.854 3.873 −.164 215,596 March 205.77 209.50 190.00 195.87 −9.27 412

May 4.122 4.123 3.931 3.950 −.160 224,583 May 198.23 198.23 191.57 193.60 2.37 71,607

June 4.173 4.182 3.999 4.015 −.158 75,336 Orange Juice (ICE-US)–15,000 lbs.; cents per lb.

July 4.241 4.242 4.067 4.084 −.151 62,371 March 180.95 182.15 180.00 180.65 .70 2,027

Oct 4.329 4.329 4.165 4.176 −.146 73,537 May 174.65 176.45 173.70 175.25 .60 23,954

Jan’12 4.902 4.912 4.766 4.782 −.123 57,961

Agriculture Futures
Corn (CBT)–5,000 bu.; cents per bu.

March 722.00 727.75 717.25 727.25 4.75 34,712

May 730.50 736.25 725.25 735.50 4.50 726,111

Ethanol (CBT)–29,000 gal.; $ per gal.

March 2.620 2.620 2.5830 2.595 .003 319

July 2.582 2.594 2.575 2.588 .008 1,237

Oats (CBT)–5,000 bu.; cents per bu.

March 369.25 369.25 365.00 380.00 8.75 126

May 379.75 389.50 373.75 389.50 8.50 8,935

Soybeans (CBT)–5,000 bu.; cents per bu.

March 1360.00 1369.00 1347.25 1367.50 10.25 15,315

May 1368.00 1376.50 1353.75 1375.25 10.50 250,970

Soybean Meal (CBT)–100 tons; $ per ton.

March 356.40 359.50 351.40 358.00 1.60 6,689

May 361.80 364.00 356.60 363.40 1.50 92,033

Soybean Oil (CBT)–60,000 lbs.; cents per lb.

March 56.80 57.23 56.57 57.07 .30 10,964

May 57.30 57.81 57.04 57.60 .27 177,152

Rough Rice(CBT)–2,000cwt.; cents per cwt.

March 1394.00 1400.00 1382.00 1385.00 … 872

May 1427.50 1441.50 1411.00 1417.00 −4.00 16,403

Wheat (CBT)–5,000 bu,: tents per bu.

March 784.50 784.75 766.00 775.75 −6.75 3,495

May 819.50 823.25 797.25 810.25 −6.75 200,452

Wheat (KC)–5,000 bu.; cents per bu.

March 902.00 907.00 886.00 902.00 −.50 2,364

May 915.00 918.00 895.75 912.00 −.50 89,350

Wheat (MPL5)–5,000 bu.; cents per bu.

March 929.50 936.25 926.25 931.50 .75 437

May 943.00 948.25 928.00 939.50 −1.50 23,479

Source: Reprinted with permission of The Wall Street Journal, March 2, 2011. Copyright 2011 Dow Jones & Company, Inc. All Rights Reserved Worldwide.



Another important difference between forward and futures contracts is how the two types
of agreements account for the possibility that a counterparty will fail to honor its obligation.
Forward contracts may not require either counterparty to post collateral, in which case each
is exposed to the potential default of the other during the entire life of the contract. In con-
trast, the futures exchange requires each customer to post an initial margin account in the
form of cash or government securities when the contract is originated. (The futures exchange,
as a well-capitalized corporation, does not post collateral to protect customers from its poten-
tial default.) This margin account is then adjusted, or marked to market, at the end of each
trading day, according to that day’s price movements. All outstanding positions are adjusted
to the settlement price, which is set by the exchange after trading ends to reflect the midpoint
of the closing price range.

The marked-to-market process effectively credits or debits each customer’s margin account
for daily trading gains or losses as if the customer had closed out her position, even though the
contract remains open. For example, Exhibit 21.3 indicates that the settlement price of the
March 2011 gold contract increased by $21.40 per ounce from the previous trading day. This
price increase benefits the holder of a long position by $2,140 (= 21.40 per ounce × 100 ounces).
Specifically, if she had entered into the contract yesterday, she would have a commitment to buy
gold for $1,411.30, which she could now sell for $1,432.70. Accordingly, her margin account will
be increased by $2,140. Conversely, any party who is short February gold futures will have his
margin account reduced by $2,140 per contract. To ensure that the exchange always has enough
protection, collateral accounts are not allowed to fall below a predetermined maintenance level,
typically about 75 percent of the initial level. If this $2,140 adjustment reduced the short posi-
tion’s account beneath the maintenance margin, he would receive a margin call and be required
to restore the account to its full initial level or face involuntary liquidation.

21.1.2 Comparing Forward and Futures Contracts
To summarize, the main trade-off historically between forward and futures contracts is design
flexibility versus credit and liquidity risks, as highlighted by the following comparison:

Futures Forwards

Design flexibility: Standardized Can be customized

Credit risk: Clearinghouse risk Counterparty risk

Liquidity risk: Depends on trading Negotiated exit

These differences represent extremes; some forward contracts are quite standard and liquid,
while some futures contracts now allow for greater flexibility in the terms of the agreement.
Also, forwards have historically required less managerial oversight and intervention—especially
on a daily basis—because of the lump-sum settlement at delivery (i.e., no margin accounts or
marked-to-market settlement), a feature that is often important to unsophisticated or infre-
quent users of these products.

One interesting development that resulted from the global capital market decline in
2008–2009 was the increased scrutiny that OTC derivatives received from regulators. The
Dodd-Frank Wall Street Reform and Consumer Protection Act, which was adopted by the
U.S. Congress in 2010, contains several provisions that change the nature of the way some
OTC derivatives can be created and traded. In particular, the Act (1) provides the Security Ex-
change Commission (SEC) and Commodity Futures Trading Commission (CFTC) with the
authority to regulate OTC derivative transactions in an attempt to create more transparency
in the financial system, and (2) requires central clearing and exchange trading for derivative
positions that can be cleared. Thus, under these new statutes, it is likely that forward contracts
will begin to look more like futures contracts in form and function, which will reduce signifi-
cantly the differences implied by the preceding trade-off comparison.
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21.2 HEDGING WITH FORWARDS AND FUTURES

21.2.1 Hedging and the Basis
The goal of a hedge transaction is to create a position that will offset the price risk of another,
more fundamental holding. The word offset is used here rather than eliminate because the
hedge transaction attempts to neutralize an exposure that remains on the balance sheet. In
Chapter 20, we expressed this concept with the following chart, which assumes that the under-
lying exposure results from a long commodity position:

Economic Event

Actual Commodity

Exposure

Desired Hedge

Exposure

Commodity prices fall Loss Gain

Commodity prices rise Gain Loss

In this case, a short position in a forward contract based on the same commodity would pro-
vide the desired negative price correlation. By holding a short forward position against the
long position in the commodity, the investor has entered into a short hedge. A long hedge is
created by supplementing a short commodity holding with a long forward position.

The basic premise behind any hedge is that as the price of the underlying commodity
changes, so too will the price of a forward contract based on that commodity. The hope of
the hedger is that the spot and forward prices change in a predictable way relative to one an-
other. For instance, the short hedger in the preceding example is hoping that if commodity
prices fall and reduce the value of her underlying asset, the forward contract price also will
fall by the same amount to create an offsetting gain on the derivative. Thus, a critical feature
that affects the quality of a hedge transaction is how spot and forward prices change over time.

Defining the Basis To understand the relationship between spot and forward price move-
ments, it is useful to develop the concept of the basis. At any Date t, the basis is the spot price
minus the forward price for a contract maturing at Date T:

21.1 Bt;T = St − Ft;T

where:

St = the Date t spot price
Ft;T = the Date t forward price for a contract maturing at Date T

Potentially, a different level of the basis may exist on each trading Date t. Two facts always are
true, however. First, the initial basis at Date 0 (B0,T) is known since both the current spot and the
forward contract prices can be observed. Second, the maturity basis at Date T (BT,T) always is zero
whenever the commodity underlying the forward contract matches the asset held exactly. For this
to occur, the forward price must converge to the spot price as the contract expires (FT,T = ST).

Consider again the investor who hedged her long position in a commodity by agreeing to
sell it at Date T through a short position in a forward contract. The value of the combined
position is (F0,T − S0). If the investor decides to liquidate her entire position (including the
hedge) prior to maturity, she will have to (1) sell her commodity position on the open market
for St, and (2) buy back her short forward position for the new contract price of Ft,T.

3 The
profit from the short hedge liquidated at Date t is:

21.2 Bt;T −B0;T = ðSt − Ft;TÞ− ðS0 − F0;TÞ

3The mechanics of liquidating a forward or futures contract prior to maturity are described in the next section.



The term Bt,T often is called the cover basis because that is when the forward contract is closed
out, or covered.

21.2.2 Understanding Basis Risk
Equation 21.2 highlights an important fact about hedging. Once the hedge position is formed,
the investor no longer is exposed to the absolute price movement of the underlying asset
alone. Instead, she is exposed to basis risk because the terminal value of her combined posi-
tion is defined as the cover basis minus the initial basis. Notice that only the cover basis is
unknown at Date 0, and so her real exposure is to the correlation between subsequent changes
in the spot and forward contract prices. If these movements are highly correlated, the basis
risk will be quite small. It is usually possible to design a forward contract that reduces basis
risk to zero, since FT,T = ST. However, basis risk is a possibility when contract terms are stan-
dardized, which is most likely to occur in the futures market.

To illustrate the concept of basis risk, suppose the investor wishes in early March to hedge
a long position of 75,000 pounds of coffee she is planning to sell in April. Exhibit 21.3 shows
that coffee futures contracts do exist, but with delivery months either later in March or in
May. With each contract requiring the delivery of 37,500 pounds of coffee, she decides to short
two of the May contracts, specifically intending to liquidate her position a month early. Sup-
pose that on the date she initiates her short hedge, the spot coffee price was $2.5938 per pound
and the May futures contract price was $2.6930 per pound. This means that her initial basis
was −9.92 cents, which she hopes will move toward zero in a smooth and predictable manner.
Suppose that when she closes out her combined position in April, coffee prices have declined
so that St = $2.4956 and Ft,T = $2.5070, leaving a cover basis of −1.14 cents. This means the
basis has increased in value, or strengthened, which is to the short hedger’s advantage. The net
April selling price for her coffee is $2.6816 per pound, which is equal to the spot price of
$2.4956 plus the net futures profit of $0.1860 = (2.6930 − 2.5070). Notice that this is lower
than the original futures price but considerably higher than the April spot price. Thus, the
short hedger has benefited by exchanging pure price risk for basis risk.

Although it is difficult to generalize, substantial indirect evidence exists that minimizing
basis risk is the primary goal of most hedgers. Brown and Smith (1995a) noted that the phe-
nomenal growth of OTC products to manage interest rate risk—despite the existence of ex-
change-traded contracts—is a response to the desire to create customized solutions. A survey
by Jesswein, Kwok, and Folks (1995) showed that corporate risk managers preferred to hedge
their firms’ foreign exchange exposure with forward contracts rather than with futures by a
ratio of about five to one. However, Bali, Hume, and Martell (2007) showed that hedging
with futures does not necessarily reduce a firm’s rate of return.

21.2.3 Calculating the Optimal Hedge Ratio
In the preceding example, the decision to short two coffee futures contracts was simple be-
cause the investor held exactly twice as much of the same commodity as was covered by a sin-
gle contract. In most cases, calculating the appropriate hedge ratio, or the number of futures
contracts per unit of the spot asset, is not that straightforward. The approach suggested by
Johnson (1960), Stein (1961), and Castelino (2000) is to choose the number of contracts that
minimizes the variance of net profit from a hedged commodity position.

Consider the position of a short hedger who is long one unit of a particular commodity and
short N forward contracts on that commodity. Rewriting Equation 21.2 accordingly, the net
profit (Πt) of this position at Date t can be written:

Π t = ðSt − S0Þ− ðFt;T − F0;TÞðNÞ= ðΔSÞ− ðΔFÞðNÞ
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The variance of this value is then given as:

σ2Π = σ2ΔS + ðN2Þσ2ΔF − 2ðNÞCOVΔS;ΔF

where:

COV = the covariance of changes in the spot and forward prices

Minimizing this expression and solving for N leaves:

21.3 N* =
COVΔS;ΔF

σ2ΔF
=

σΔS
σΔF

� �
ρ

where:

ρ = the correlation coefficient between the spot and forward price changes4

The optimal hedge ratio (N*) can be interpreted as the ratio of the spot and forward price
standard deviations multiplied by the correlation coefficient between the two series. That is,
the optimal number of contracts is determined by the ratio of total volatilities deflated by ρ
to account for the systematic relationship between the spot and forward prices. (It is directly
comparable to the beta coefficient of a common stock.) So, the best contract to use in hedging
an underlying spot position is the one that has the highest value of ρ. What if, for instance, a
clothing manufacturer wanted to hedge the eventual purchase of a large quantity of wool, a
commodity for which no exchange-traded futures contract exists? The expression for N* sug-
gests that it may be possible to form an effective cross hedge if prices for a contract based on
a related commodity (e.g., cotton) are highly correlated with wool prices. The expected basis
risk of such a cross hedge can be measured as (1 − ρ2). Finally, the value for N* also can be
calculated as the slope coefficient of a regression using ΔS and ΔF as the dependent and inde-
pendent variables, respectively.5 In the regression context, ρ2 is called the coefficient of deter-
mination or, more commonly, R2. Some examples of these calculations are presented in
subsequent sections.

21.3 FORWARD AND FUTURES CONTRACTS: BASIC VALUATION

CONCEPTS
Forward and futures contracts are not securities but trade agreements that enable both buyers
and sellers of an underlying commodity or security to lock in the eventual price of their trans-
action. They typically require no front-end payment from either the long or the short position,
so the contract’s initial market value usually is zero. Once the terms of the agreement are set,
however, any change in market conditions will likely increase the value of the contract to one
of the participants. For example, an obligation made in May to purchase soybeans in Septem-
ber for $13.50 per bushel is surely quite valuable in July if soybean prices in the spot market
are already $13.95 and no additional harvest is anticipated in the next two months. A descrip-
tion of the valuation of these agreements, which is different for futures and forward contracts,
follows.

4Given data for spot and forward prices, σ2Π in the variance equation is a function of just one variable, N. Thus, dif-
ferentiating this equation with respect to N leaves, ½dσ2Π=dN�= 2ðNÞσ2ΔF − 2COVΔS;ΔF ; which can be set equal to zero
and solved for N*. It is easily confirmed that the second derivative of this function is positive and so N* is a minimiz-
ing value.
5Some have questioned whether regression-based hedge ratios are stable enough to be useful in practice. Recent re-
searchers, however, have concluded that they are stationary; see Ferguson and Leistikow (1998), although Lien (2010)
suggests that the covariance between spot and forward prices can change over time.
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21.3.1 Valuing Forwards and Futures
Suppose that at Date 0 you contracted in the forward market to buy Q ounces of gold at Date
T for F0,T. At Date t, prior to the maturity Date T, you decide that this long position is no
longer necessary for your portfolio, and you want to unwind your original obligation. One
way to do this is to take a short position in a Date t forward contract designed to offset the
terms of the first. That is, at Date t you would agree to sell Q ounces of gold at Date T for
the price of Ft,T. This is shown in Panel A of Exhibit 21.4. Because you now have contracts
to buy and sell Q ounces of gold, you have no exposure to gold price movements between
Dates t and T. The profit or loss on this pair of forward contracts is (Q)[Ft,T − F0,T], or the
difference between the selling and purchase prices multiplied by the quantity involved. How-
ever, this amount would not be received (if Ft,T > F0,T) or paid until Date T, meaning that the
value of the original long forward position when it is sold on Date t (i.e., its unwind value)
would be the present value of (Q) [Ft,T − F0,T], or:

21.4 Vt;T = ðQÞ½Ft;T − F0;T �÷ ð1+ iÞðT − tÞ

where:

i = the appropriate annualized discount rate

Equation 21.4 expresses the Date t value of a long forward contract maturing at Date t.
The value Vt,T can be positive or negative, depending on whether Ft,T is greater or less than
the original contract price, F0,T. Also, the value of the short side of the same contract is just
(Q)[F0,T − Ft,T] ÷ (1 + i)(T − t), reinforcing the fact that forward contracts are zero-sum games.
For example, if you had originally agreed to a long position in a six-month gold forward at
F0,0.5 = $1,350, and after three months the new forward contract price is F0.25,0.5 = $1,365,
the value of your position would be $1,464.68 [= (100)(1,365 − 1,300) ÷ (1.1)0.25], assuming a
10 percent discount rate. Conversely, the value of the original short position would then have
to be −$1,464.68. Finally, notice that as Date t approaches Date T, the value of the contract
simply becomes (Q)(FT,T − F0,T).

Valuing a futures contract is conceptually similar to valuing a forward contract with one
important difference. As we saw earlier, futures contracts are marked to market on a daily ba-
sis, and this settlement amount was not discounted to account for the difference between
Dates t and T. That is, the Date t value of the futures contract is simply the undiscounted dif-
ference between the futures prices at the origination and unwind (or cover) dates, multiplied
by the contract quantity, as shown in Panel B of Exhibit 21.4 and:

21.5 V*
t;T = ðQÞðF*

t;T − F*
0;TÞ

Exhibit 21.4 Unwind Values for Forward and Futures Contracts

Date 0

(Origination)

Date t
(Unwind)

Date T
(Maturity)

A. Forward Contract

• Long Forward (F0,T) • Short Forward (Ft,T)

• Contract Unwind Value: Vt,T = (Q) [Ft,T − F0,T] ÷ (1 + i)(T − t)

B. Futures Contract

• Long Futures (F *
0,T) • Short Futures (F *

t,T)

• Contract Unwind Value: V *
t,T = (Q) [F *

t,T − F *
0,T]
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where:

* = the possibility that forward and futures prices for the same commodity at the same
point in time might be different

Cox, Ingersoll, and Ross (1981) showed that F*
0,T and F0,T would be equal if short-term interest

rates (i in Equation 21.4) are known but need not be the same under other circumstances.
Typically, for commodities and securities that support both forward and futures markets,

differences between F*
0,T and F0,T exist but are relatively small. Cornell and Reinganum

(1981) found few economically meaningful differences between forward and futures prices in
the foreign exchange market, while Park and Chen (1985) showed that certain agricultural
and precious metal futures prices were significantly higher than the analogous forward prices.
Grinblatt and Jegadeesh (1996) documented that differences in prices for Eurodollar forward
and futures contracts are due to a mispricing of the latter, although this mispricing has been
eliminated over time.

21.3.2 The Relationship between Spot and Forward Prices
The relationship between the spot and forward prices at any moment in time is often a more
challenging question than how the contract is valued. We can understand the intuition for this
relationship with an example: You have agreed at Date 0 to deliver 5,000 bushels of corn to
your counterparty at Date T. What is a fair price (F0,T) to charge? One way to look at this
question is to consider how much it will cost you to fulfill your obligation. If you wait until
Date T to purchase the corn on the spot market, you have a speculative position, since your
purchase price (ST) will be unknown when you commit to a selling price.

Alternatively, suppose you buy the corn now for the current cash price of S0 per bushel and
store it until you have to deliver it at Date T. Under this scheme, the forward contract price
you would be willing to commit to would have to be high enough to cover (1) the present
cost of the corn and (2) the cost of storing the corn until contract maturity. In general, these
storage costs, denoted here as SC0,T, can involve several things, including commissions paid for
the physical warehousing of the commodity (PC0,T) and the cost of financing the initial pur-
chase of the underlying asset (i0,T) but less any cash flows received (D0,T) by owning the asset
between Dates 0 and T. Thus, in the absence of arbitrage opportunities, the forward contract
price should be equal to the current spot price plus the cost of carry necessary to transport the
asset to the future delivery date:

21.6
F0,T = S0 + SC0,T = S0 + (PC0,T + i0,T − D0,T)

Notice that even if the funds needed to purchase the commodity at Date 0 are not borrowed,
i0,T accounts for the opportunity cost of committing one’s own financial capital to the
transaction.

This cost of carry model is useful in practice because it applies in a wide variety of cases.
For some commodities, such as corn or cattle, physical storage is possible but the costs are
enormous. Also, neither of these assets pays periodic cash flows. In such situations, it is quite
likely that F0,T > S0, and the market is said to be in contango. On the other hand, common
stock is costless to store but often pays a dividend. This cash flow sometimes makes it possible
for the basis to be positive (i.e., F0,T < S0), meaning that SC0,T can be negative. There is an-
other reason why SC0,T might be less than zero. For certain storable commodities that do not
pay a dividend, F0,T < S0 can occur when there is a premium placed on currently owning
the commodity. This premium, called a convenience yield, results from a small supply of
the commodity at Date 0 relative to what is expected at Date T after, say, a crop harvest.
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(Sugar, cotton, and orange juice satisfy this condition in Exhibit 21.3.) Although it is extremely
difficult to quantify, the convenience yield can be viewed as a potential negative storage cost
component that works in a manner similar to D0,T. A futures market in which F0,T < S0 is
said to be backwardated.

Equation 21.6 implies that there should be a direct relationship between contemporaneous
forward and spot prices; indeed, this positive correlation is the objective of any well-designed
hedging strategy. A related question involves the relationship between F0,T and the spot price
expected to prevail at the time the contract matures (i.e., E(ST)). There are three possibilities.
First, the pure expectations hypothesis holds that, on average, F0,T = E(ST), so that futures
prices serve as unbiased forecasts of future spot prices. When this is true, futures prices serve
an important price discovery function for participants in the applicable market. Conversely,
F0,T could be less than E(ST), a situation that Keynes (1930) and Hicks (1939) argued would
arise whenever short hedgers outnumber long hedgers. In that case, a risk premium in the
form of a lower contract price would be necessary to attract a sufficient number of long spec-
ulators. This situation is termed normal backwardation. Finally, a normal contango market
occurs when the opposite is true, specifically, when F0,T > E(ST).

The existence of a risk premium in the futures market is widely debated. Kamara (1984)
surveyed the early literature on the subject and found the evidence to be mixed. He concluded
that although the normal backwardation hypothesis was supported, futures markets are mainly
driven by risk-averse hedgers who have been able to acquire “cheap” insurance. Krehbiel and
Collier (1996) examined the price behavior in the Eurodollar and Treasury bill futures markets
and found evidence consistent with the existence of risk premia that were necessary to balance
net hedging and net speculative positions. Finally, Brooks (1997) documented that the risk
premia priced into Eurodollar futures contracts have a substantial impact on the pricing of in-
terest rate swaps, which can be viewed as portfolios of Eurodollar contracts.

21.4 FINANCIAL FORWARDS AND FUTURES:
APPLICATIONS AND STRATEGIES
Originally, forward and futures markets were organized largely around trading agricultural com-
modities, such as corn and wheat. Although markets for these products remain strong, the most
significant recent developments involve the use of financial securities as the asset underlying the
contract. Exhibit 21.5 shows that the top three most heavily traded derivative contracts globally
are based on financial securities. In this section, we take a detailed look at three different types of
financial forwards and futures: interest rate, equity index, and foreign exchange.

Exhibit 21.5 Leading Global Derivat ive Contract Categories Ranked by

Trading Volume

Underlying Asset of Contract Jan–Jun 2010 Volume (mil) Jan–Jun 2009 Volume (mil)

Equity Indexes 3,639.15 3,137.65

Individual Equities 3,304.47 2801.41

Interest Rate 1659.82 1208.66

Foreign Currency 1238.19 351.91

Agricultural Commodities 582.75 410.75

Energy Products 358.94 323.53

Non-Precious Metals 305.39 156.18

Precious Metals 85.07 76.87

Other 47.71 50.82

Source: Futures Industry Association, FI Online (September 2010). Reprinted with permission.
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21.4.1 Interest Rate Forwards and Futures
Interest rate forwards and futures were among the first derivatives to specify a financial security
as the underlying asset. The earliest versions of these contracts were designed to lock in the for-
ward price of a particular fixed-coupon bond, which in turn locks in its yield. As we will see in
Chapter 23, this market has progressed to where such contracts as forward rate agreements and
interest rate swaps now fix the desired interest rate directly without reference to any specific un-
derlying security. To understand the nuances of the most popular exchange-traded instruments,
it is useful to separate them according to whether they involve long- or short-term rates.

21.4.2 Long-Term Interest Rate Futures

Treasury Bond and Note Contract Mechanics The U.S. Treasury bond and note contracts
at the Chicago Board of Trade (CBT) are among the most popular of all the financial futures
contracts. Delivery dates for both note and bond futures fall in March, June, September, and
December. Exhibit 21.6 shows a representative set of quotes for these contracts.

Both the T-bond and the longer-term T-note contracts traded at the CBT call for the deliv-
ery of $100,000 face value of the respective instruments. For the T-bond contract, any Trea-
sury bond that has between 15 and 25 years to the nearest call date or to maturity (if
noncallable) can be used for delivery. Bonds with maturities ranging from 6.5 to 10 years and
4.17 to 5.25 years can be used to satisfy the 10-year and 5-year T-note contracts, respectively.
Delivery can take place on any day during the month of maturity, with the last trading day of
the contract falling seven business days prior to the end of the month.

Mechanically, the quotation process for T-bond and T-note contracts works the same way.
For example, the settlement price of 120-13, for the June 2011 T-bond contract on the CBT
represents 1201332= percent of the face amount, or $120,406.25. The contract price went up by
2 ticks from the previous day’s settlement, meaning that the long side had its margin account
increased by 2

32= percent of $100,000—or $62.50—where each 1
32= movement in the bond’s

price equals $31.25 (i.e., 1,000 ÷ 32).
Although T-bond and T-note futures contracts are called interest rate futures, what the long

and short positions actually agree to is the price of the underlying bond. Once that price is
set, however, the yield will be locked in. When a yield is quoted, it is for reference only and

Exhibit 21.6 Treasury Bond and Note Futures Quotat ions

Contract
Open High hi lo Low Settle Chg Open Interest

Treasury Bonds (CET)–$100,000; pts 32nds of 100%

March 121–220 122–080 121–010 122–000 2.0 82,237

June 120–030 120–210 119–140 120–130 2.0 587,676

Treasury Notes (CBT)–$100,000; pts 32nds of 100%

March 120–080 120–185 119–255 120–140 3.0 130,432

June 118–300 119–080 118–135 119–040 2.5 1,372,877

5 Yr. Treasury Notes (CBT)–$100,000; pts 32nds of 100%

March 117–262 118–012 117–165 117–310 3.0 136,819

June 116–285 117–040 116–182 117–010 3.0 1,106,296

2 Yr. Treasury Notes (CBT)–$200,000; pts 32nds of 100%

March 109–150 109–130 109–137 109–172 1.5 109,002

June 109–045 109–072 109–020 109–062 1.5 802,319

Source: Reprinted with permission of The Wall Street Journal, March 2, 2011. Copyright 2011 Dow Jones & Company, Inc.

All Rights Reserved Worldwide.
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historically has assumed a coupon rate of 6 percent and 20 years to maturity. For the June
2011 bond contract, the settlement yield would be 4.449 percent, which can be established by
solving for the internal rate of return in the following bond math problem:

$1,204:0625=
X40
t = 1

$30

ð1+ i=2Þt +
$1,000

ð1+ i=2Þ40

This pricing formula takes into account the fact that Treasury bonds pay semiannual interest.
So, a 20-year, 6 percent bond makes 40 coupon payments of 3 percent each. Thus, the long
position in this contract has effectively agreed in March to buy a 20-year T-bond in June
priced to yield 4.45 percent. If, in June, the actual yield on the 20-year bond is below 4.45 per-
cent (i.e., the bond’s price is greater than $120,406.25), the long position will have made a wise
decision. Thus, the long position in this contract gains as prices rise and rates decrease and
loses as increasing rates lead to lower bond prices.

Because the bond and note futures contracts allow so many different instruments to qualify
for delivery, the seller would naturally choose to deliver the least expensive bond if no adjust-
ments were made for varying coupon rates and maturity dates. The CBT uses conversion
factors to correct for the differences in the deliverable bonds. The conversion factor is based
on the price of a given bond if its yield is 6 percent at the time of delivery and the face value
is $1. For example, the March 2011 conversion factor for a 6.5 percent T-bond maturing in
December 2026 would be 1.0500, calculated as:

1:0500=
X31
t = 1

0:0325

ð1+ 0:03Þt +
1

ð1+ 0:03Þ31

The actual delivery price, or invoice price, for that Treasury bond would be the quoted futures
price, $120,406.25, times the conversion factor, 1.0500, for a total of $126,426.56 (plus accrued
interest). The buyer must pay more than $120,406.25 because the seller is delivering more
valuable bonds, since their coupon rate exceeds 6 percent.

The conversion factors used by the CBT are technically correct only when the Treasury
yield curve is flat at 6 percent. Therefore, there usually will be a cheapest to deliver bond that
maximizes the difference between the invoice price (the amount received by the short) and the
cash market price (the amount paid by the short to acquire the delivery bond). Market parti-
cipants always know which bond is the cheapest to deliver. Therefore, the T-bond futures con-
tract trades as if this particular security were the actual underlying delivery bond. The cheapest
to deliver security usually is the T-bond with the longest duration when yields are above 6 per-
cent, and the one with the shortest duration for yields less than 6 percent.

A Duration-Based Approach to Hedging In Chapter 18, we stressed that the main benefit
of calculating the duration statistic was its ability to link interest rate changes to bond price
changes by the formula:

ΔP
P

� �
≈ −D

Δð1+ i=nÞ
ð1+ i=nÞ

� �

We also saw that a more convenient way to write this expression is:

ΔP
P

� �
≈ −

D
ð1+ i=nÞ
� �

Δð1+ i=nÞ=−DmodΔði=nÞ

where:

Dmod = the bond’s modified duration
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Earlier in this chapter, we noted that the objective of hedging was to select a hedge ratio
(N) such that ΔS − ΔF(N) = 0, where S is the current spot price of the underlying asset and
F is the current futures contract price. Rewriting this leaves:

N* =
ΔS
ΔF

or, with the modified duration relationship:

N* =
ΔS
ΔF

=

ΔS
S

� �
ΔF
F

� � ×
S
F
=

−Dmod S ×ΔðiS=nÞ
−Dmod F ×ΔðiF=nÞ ×

S
F

which leaves:

21.7 N* =
Dmod S

Dmod F
× βi ×

S
F

where:
βi = the “yield beta”

The yield beta is also called the ratio of changes in the yields applicable to the two instruments
where n is the number of payment periods per year (e.g., n = 2 for semiannual coupon bonds).
Consider the following fixed-income securities making annual payments (i.e., n = 1):

Instrument Coupon Maturity Yield

A 8% 10 years 10%

B 10% 15 years 8%

How much of Instrument B is necessary to hedge A? This can be answered in three steps.
First, using the method shown in Chapter 18 (and summarized in Appendix 21A), the dura-
tion statistics for each position are:

DA= 7:0439, so DmodA = ð7:0439Þ÷ ð1:10Þ= 6:4036 years
DB= 8:8569, so DmodB = ð8:8569Þ÷ ð1:08Þ= 8:2009 years

Second, suppose that yield beta is unity (i.e., βi = 1); this is usually calculated by observing
historical yield curve movements across the 10- and 15-year maturities. Finally, current prices
are easily confirmed to be 87.71 for Security A and 117.12 for Security B assuming par value of
100. Thus, the duration-based hedge ratio is:

N* =
6:4036
8:2009

� �
ð1Þ 87:71

117:12

� �
= 0:5847

or 0.5847 unit of B short for every one unit of A held long.

Treasury Futures Applications

Hedging a Future Funding Commitment In late July, the treasurer of a U.S.-based company
is arranging a 15-year, $100 million funding. The company will be ready to launch its new
debt issue in late September, but he is concerned that, between July and September, interest
rates may rise, thereby increasing the company’s funding cost. He decides to hedge this expo-
sure in the T-bond futures market. In this case, he will need to take a short position in the
futures market, which will appreciate in value if interest rates increase.

If the bond issue was placed today, the credit standing of the firm would lead to a funding
cost of 8.25 percent for the 15-year period. He knows that a September T-bond futures contract
is trading at a price of 83–16 to yield 7.62 percent and that bond yields beyond 10 years to ma-
turity tend to move in a parallel fashion, so he is comfortable that a yield beta of 1.0 is appro-
priate. Further, the treasurer is aware that T-bond futures cannot hedge for changes in the
firm’s risk premium over the risk-free rate; he will have to live with this source of basis risk.
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If he plans to launch his new issue at par value, how many T-bond futures contracts would
he need to short today? Assuming semiannual coupons for both the Treasury and the corporate
issues, their durations can be calculated using the closed-form equation shown in Appendix 21A:

Dcorp =
1:04125
0:04125

−
1:04125+ ½30ð0:04125− 0:04125Þ�
0:04125½ð1:04125Þ30 − 1�+ 0:04125

= 17:74 periods

and

Dtrsy =
1:0381
0:0381

−
1:0381+ ½40ð0:03− 0:0381Þ�
0:03½ð1:0381Þ40 − 1�+ 0:0381

= 22:22 periods

These statistics are denominated in half years so that the hedge ratio will be expressed in the
same terms used to price the bonds. We can calculate the modified durations as follows:
DmodC = 17.04 (= 17.74 ÷ 1.04125) and DmodT = 21.40 (= 22.22 ÷ 1.0381). Finally, since each
T-bond futures contract is standardized to a denomination of $100,000, the treasurer can cal-
culate the optimal number of contracts to short as:

ðNumber of ContractsÞ= ð17:04Þ
ð21:40Þ × ð1:0Þ× ð$100,000,000Þ

ð$83,500Þ = 953:6, or 954 Contracts

A T-Bond/T-Note (NOB) Futures Spread Frequently, speculators in the bond market have a
clear view on a change in the overall shape of the yield curve but can be less certain as to the
actual direction in future rate movements. Suppose you think the yield curve—which is currently
upward sloping across all maturities—will flatten, but you’re not sure how this might occur:

• Short-term rates rise and long-term rates fall.
• Short- and long-term rates both rise, but short-term rates rise by more.
• Short- and long-term rates both fall, but short-term rates fall by less.

Clearly, taking a long or short position in a futures contract linked to a single point on the
yield curve is too risky; you could be right about the shape shift but guess wrong about direc-
tion. One way to mitigate this unwanted risk is to go both long and short in contracts repre-
senting different points on the yield curve. This is known as the Treasury “Notes over Bond”
spread (or “NOB” spread) strategy.

Suppose in mid-February you observe the following price quotes (along with their implied
yields to maturity) for T-bond and T-note futures contracts maturing in June:

Contract Settle Price Implied Yield

20-yr, 6% T-bond 103–02 5.74%

10-yr, 6% T-note 104–02 5.47%

Your expectation of a flattening yield curve is identical to the view that the 27 basis point yield
gap (= 0.0574 − 0.0547) between the longer- and shorter-term contracts will shrink. If you also
feel this will occur by mid-June, the appropriate strategy would be:

• Go long in one Treasury bond futures.
• Go short in one Treasury note futures.

The net profit from this joint position when you close out the two contracts is calculated as
the sum of the profits on the short T-note position and the long T-bond contract, or:

104:0625− June T-Note Price
100

+
June T-Bond Price− 103:0625

100

� �
ð$100,000Þ

To see how this combination would pay off if your view is correct, consider two scenarios in
which the yield curve flattens to where there is no difference between 10- and 20-year rates in June:
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1. Rates increase to 6.00 percent by June.
In this case, both futures contracts will sell at par, and so your net profit will be:

Net Profit = [0.040625 − 0.030625]($100,000) = $1,000

Notice that this same calculation can be done on a “price tick” basis:

Net Profit = f½ð104−02Þ− ð103−02Þ�− ½ð100−00Þ− ð100−00Þ�gð$31:25Þ
= ð32 TicksÞð$31:25Þ= $1,000

which is equivalent to the change in the number of ticks in the NOB spread multiplied by
the dollar value of a tick (i.e., $31.25).

2. Rates decrease to 5.00 percent by June.
In this scenario, the settlement prices on the two futures contracts will be:

PT-note =
X20
t = 1

$3

ð1+ 0:025Þt +
$100

ð1+ 0:025Þ20 = $107:79≈ 107−25

and

PT-bond =
X40
t = 1

$3

ð1+ 0:025Þt +
$100

ð1+ 0:025Þ40 = $112:55≈ 112−18

so that net profit from the NOB spread will be:

Net Profit = f½ð104−02Þ− ð103−02Þ�− ½ð107−25Þ− ð112−18Þ�g ð$31:25Þ
= ð32+ 153Þ ð$31:25Þ= $51,781:25

Interpreting this outcome differently, you made $9,500.00 on your long position in the T-
bond contract (= [(112−18) − (103−02)](31.25)), but you lost $3,718.75 on your short T-note
position (= [(104−02) − (107−25)](31.25)) for a net gain of $5,781.25.

These results show that the futures spread allows speculators to separate their views on
yield curve shape from an explicit forecast of a change in the curve’s position. However, the
investor must be careful to recognize that, because the duration of the T-bond is greater than
that of the T-note, the former will be more sensitive to a given rate change.

21.4.3 Short-Term Interest Rate Futures
Short-term interest rate futures have become a rapidly expanding segment of the exchange-
traded market. Currently, investors can hedge their exposures to several different money mar-
ket rates (e.g., T-bill, LIBOR, Banker’s Acceptance, Federal Funds) denominated in a multitude
of currencies (e.g., U.S. dollar, Japanese yen, euro). In the following analysis, we concentrate
on one of these contracts: Eurodollar futures.

Eurodollar Contract Mechanics The Eurodollar contract traded on the Chicago Mercantile
Exchange (CME) has become enormously successful since it was launched in the early 1980s.
Delivery dates occur monthly for a brief period before following the March, June, September,
December cycle and now extend 10 years into the future. The final trading and settlement date
is the second London business day before the third Wednesday of the delivery month. A rep-
resentative set of quotes is shown in Exhibit 21.7.

Hypothetically, the Eurodollar contract requires the long position to make a $1,000,000,
90-day bank deposit with the short position at the maturity date. Unlike the Treasury bond
futures just described, this contract requires all outstanding obligations to be settled in cash.
This provision is necessary because the contract nominally requires the long position to
make, and the short position to receive, a 90-day euro-time deposit. However, that is some-
thing that the short position can’t legally do unless it is a bank. The underlying interest rate
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is the 3-month (i.e., 90-day) LIBOR that is quoted on a 360-day bank add-on basis. As we will
see, arbitrage trading should drive the sequence of Eurodollar (or LIBOR) futures rates to
equal the forward rates implied by the yield curve for interbank lending in the cash market.

In Exhibit 21.7, the quoted contract price for the June 2011 contract is 99.6450, which is not
an actual purchase price but merely an index calculated as 100 minus the effective settlement
yield of 0.355 percent. Eurodollar futures use this settlement price index because it conveniently
preserves the inverse relation between price and yield. Thus, a long position in this contract can
still be thought to “win” when prices rise—and the short position wins with falling prices—even
though it is the opposite movement in the underlying interest rate that matters.

If the price index for this contract moved by one “tick” (i.e., 0.01), the contract itself would
change by $25 (= $1,000,000 × 0.0001 × 90/360), which is called the basis point value of the
position. Thus, the one tick increase in the price of the June 2011 contract means that LIBOR
decreased by one basis point from the prior day’s settlement. This would benefit a person who
acquired a long position at the close of the prior day, inasmuch as he would have a locked-in
borrowing cost for the 90-day period from June to September 2011 that is now one basis point
lower than the market level. In fact, all sellers of this contract gained $25 per contract (i.e., $25
per tick times one tick) in their margin accounts.

Finally, notice that Eurodollar open interest is spread over the various delivery dates to a
greater extent than for the T-bond contract (shown in Exhibit 21.6). Brown and Smith (1988)
interpreted these trading patterns as suggesting that T-bond futures are used in the market
more as a speculative trading contract and that Eurodollar futures are used more frequently
as a buy-and-hold hedging instrument.

Short-Term Interest Rate Future Applications

Creating a Synthetic Fixed-Rate Funding with a Eurodollar Strip Suppose that on March 15
a bank loan officer is considering an investment scheme for lending $2,000,000 to a large-cap
manufacturing firm. The plan would last for one year and have the payment rate reset on a
quarterly basis at LIBOR. At the planning stage, the LIBOR yield curve appears as follows:

90-day LIBOR 5.00%

180-day LIBOR 5.10

270-day LIBOR 5.20

360-day LIBOR 5.30

Given the debt market convention for floating-rate deal structures, she knows that her loan
receipt for the first three months would be based on the prevailing 5.00 percent rate and be
receivable in 90 days. Her concern is the level of her receipts in the subsequent three quarters
may fall to an unacceptable level. So, she considers using the Eurodollar futures market to
hedge her exposure.

Exhibit 21.7 Eurodol lar (LIBOR) Futures Quotations

Open High
Contract
hi lo Low Settle Chg

Open
Interest

Eurodollar (CME)–$1,000,000; pts of 100%

March 99.6850 99.6900 99.6850 99.6850 … 1,024,210

June 99.6400 99.6500 99.6300 99.6450 .0100 1,205,092

Sept 99.5500 99.5700 99.5350 99.5650 .0150 1,343,996

Dec 99.3950 99.4250 99.3650 99.4200 .0300 1,285,288

Source: Reprinted with permission of The Wall Street Journal, March 2, 2011. Copyright 2011 Dow

Jones & Company, Inc. All Rights Reserved Worldwide.
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Before checking futures contract price quotes, she calculates the forward rates implied
by the current yield curve, using the money-market implied forward rate formula shown in
Appendix 21B:

180IFR90 =
ð0:051Þð180Þ− ð0:050Þð90Þ

ð180− 90Þ
� �

1

1+
ð90Þð0:050Þ

360

� �
2
664

3
775= 5:14%

270IFR180 =
ð0:052Þð270Þ− ð0:051Þð180Þ

ð270− 180Þ
� �

1

1+
ð180Þð0:051Þ

360

� �
2
664

3
775= 5:27%

360IFR270 =
ð0:053Þð360Þ− ð0:052Þð270Þ

ð360− 270Þ
� �

1

1+
ð270Þð0:052Þ

360

� �
2
664

3
775= 5:39%

She checks the quotes on the relevant Eurodollar futures contracts and finds:

Contract Expiration Settlement Price

June 94.86

September 94.73

December 94.61

The futures settlement prices indicate LIBOR contract rates that are identical to the implied
forward rates, suggesting there is no arbitrage potential between the cash and futures markets.

To lock in her receipts for the $2,000,000 loan, the banker would go long a strip of Eu-
rodollar futures contracts by taking long positions in two June contracts, two September
contracts, and two December contracts. (Recall that the long position in a Eurodollar con-
tract gains when the price index rises with a falling LIBOR; this is the protection she is
seeking.) With these positions, her quarterly interest receipts will be fixed at the following
levels:

June Receipt = ð$2,000,000Þ ð0:0500Þð90Þ
360

� �
= $25,000

September Receipt = ð$2,000,000Þ ð0:0514Þð90Þ
360

� �
= $25,700

December Receipt = ð$2,000,000Þ ð0:0527Þð90Þ
360

� �
= $26,350

March ðNext YearÞ Receipt = ð$2,000,000Þ ð0:0539Þð90Þ
360

� �
= $26,950

Although these cash inflows are fixed in advance, they clearly differ in amount from quarter
to quarter. The banker then asks herself the following question: What quarterly annuity pay-
ment does this sequence of receipts imply? This amount is the solution to:
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$25,000

1+
ð0:050Þð90Þ

360

� � +
$25,700

1+
ð0:051Þð180Þ

360

� � +
$26,350

1+
ð0:052Þð270Þ

360

� � +
$26,950

1+
ð0:053Þð360Þ

360

� �

=
Annuity

1+
ð0:050Þð90Þ

360

� � +
Annuity

1+
ð0:051Þð180Þ

360

� � +
Annuity

1+
ð0:052Þð270Þ

360

� � +
Annuity

1+
ð0:053Þð360Þ

360

� �

Solving this formula for annuity gives a value of $25,989.38, where the discount rates are from
the prevailing cash market LIBOR curve. Finally, notice that this annuity payment, when ex-
pressed on a full 360-day percentage basis, is:

$25,989:38
$2,000,000

� �
360
90

� �
= 5:198%

Creating a TED Spread One of the features that makes the Eurodollar futures contract such a
popular hedging vehicle is the rate it is based on—three-month LIBOR. This rate can be
thought of as equivalent to the three-month T-bill yield plus a risk premium (i.e., credit
spread). Sometimes, bond traders will have a view on future movements in this credit spread;
for example, a trader might believe the current difference between the LIBOR and T-bill yield
is too narrow and that it will soon widen. The problem with using a short position in the Eu-
rodollar contract alone is that even if the trader is right about the spread, the general level of
interest rates could still decline by more than enough to offset any spread gains.

The solution is to isolate the credit spread component in LIBOR through a strategy known
as the TED (Treasury/EuroDollar) spread. The TED spread is created by taking simultaneous,
but opposite, positions in both a Eurodollar and a T-bill futures contract having the same ma-
turity. In the parlance of the market, we have the following definitions:

Long TED Spread = ðLong T-Bill FuturesÞ+ ðShort Eurodollar FuturesÞ
Short TED Spread = ðShort T-Bill FuturesÞ+ ðLong Eurodollar FuturesÞ

Notice that a long position in a TED spread will gain when the credit spread increases; the
short TED spread benefits from a narrowing of the credit spread. Exhibit 21.8 shows how vol-
atile the three-month TED spread has been over time, particularly during the liquidity crisis of
2008–2009.

Suppose that in early August you observe the following prices in the Eurodollar and T-bill
futures markets:

T-Bil l Eurodollar Spread

September contracts 95.24 94.80 44 BP

December contracts 94.68 94.11 57 BP

March contracts 94.42 93.86 56 BP

Recall that the difference between the T-bill and Eurodollar price indexes is the spread built
into the Eurodollar contract for a particular maturity.

If you believe the economy will remain sluggish and that credit spreads currently are too
narrow in the short-term contract, you would want to take a long TED spread position (i.e.,
short the Eurodollar futures and buy the T-bill contract). After you establish this position
using the September contracts, the Federal Reserve Board tightens rates again so that by mid-
September the following prices prevail when you unwind the strategy:

New September T-bill contract 94.55

New September Eurodollar contract 93.95

New spread 0.60
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This new spread is more closely aligned with the December and March contracts. The profit
on your transaction is calculated as:

(New TED Spread) − (Original TED Spread)
or

(94.55 − 93.95) − (95.24 − 94.80) = 16 Basis Points

Since each basis point is worth $25, the profit per contract pair from this trade would be
(16 × $25) = $400. You made an 85-basis-point profit on the short position in the Eurodollar
contract (= 94.80 − 93.95) but lost 69 basis points on the long T-bill contract (= 94.55 −
95.24). However, if both rates had declined, you still would have made money if the T-bill
yield had fallen by more than LIBOR.

21.4.4 Stock Index Futures
In this section, we consider the basics of stock index futures trading and discuss two applica-
tions for these instruments, including a popular form of computer-assisted trading known as
stock index arbitrage.

Stock Index Futures Contract Fundamentals Like interest rate futures, stock index fu-
tures were originally intended to provide a hedge against movements in an underlying finan-
cial asset. As detailed in Chapter 5, the underlying financial asset for a stock index futures
contract is a hypothetical creation that does not exist in practice and therefore cannot be de-
livered to settle a contract. Thus, stock index futures can only be settled in cash, similar to the
Eurodollar (i.e., LIBOR) contract.

Stock index futures are intended to provide general hedges against stock market movements
and can be applied to either whole (i.e., diversified) portfolios or individual stocks. Unlike
using a single-stock futures contract to hedge the total risk of an individual equity position,
hedging an individual stock with an index futures contract is done in an attempt to isolate
the unsystematic portion of that security’s risk. Additionally, stock index futures often are
used to convert entire stock portfolios into synthetic riskless positions to exploit an apparent
mispricing between stock in the cash and futures markets. This strategy, commonly called

Exhibit 21.8 Histor ical TED Spread for Three-month Contracts
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stock index arbitrage, is the most prominent example of a wider class of computer-assisted
trading schemes known as program trading.

Exhibit 21.9 lists quotes for futures contracts on several U.S. stock indexes, including the Dow
Jones Industrial Average, Standard & Poor’s 500, NASDAQ 100, and Russell 1000. Contracts for
indexes representing global markets [e.g., Nikkei 225 (Japan), DAX 30 (Germany), Euro Stoxx
50] are traded actively but not shown in the display. For example, an investor planning in March
to buy stock the following June can hedge against the risk of his eventual purchase price increas-
ing by entering into the long position in the June 2011 S&P 500 contract. Given the settlement
price of 1,296.10, he has obligated himself to the theoretical purchase of 250 shares of the S&P
500 on the day before the third Friday of June for $324,025 (= 1,296.10 × 250). The minimum
contract price movement is 0.10 index points, which equals $25. Thus, if the actual level of the
index on the contract settlement date turned out to be 1,298.30, the long position would gain
$550, or $25 times 22 ticks [i.e., (1,298.30 − 1,296.10) ÷ 0.10], thereby reducing the net purchase
price for his desired equity position. Finally, notice that a “mini” version of the S&P 500 futures
contract requiring the hypothetical purchase or sale of only 50 shares is also available.

Stock Index Futures Valuation and Index Arbitrage To see how the concept of arbitrage
works for index contracts, suppose that at Date 0 an investor (1) purchases a portfolio of stock
representing the underlying stock index for S0, and (2) goes short a stock index future (with an

Exhibit 21.9 Stock Index Futures Quotat ions

Open High
Contract
hi lo Low Settle Chg

Open
Interest

DJ Industrial Average (CBT)-$10 x index

March 12220 12291 12025 12022 −192 12,826

June 12214 12214 11981 11958 −191 18

Mini DJ Industrial Average (CBT)-$5 x index

March 12022 12024 11988 12022 −192 94,096

June 11961 11961 11926 11958 −191 927

S&P 500 Index (CME)-$250 x index

March 1326.70 1336.20 1300.50 1301.10 −25.00 322,328

June 1323.30 1327.00 1297.30 1296.10 −25.00 19,989

Mini S&P 500 (CME)-$50 x index

March 1326.50 1336.50 1300.75 1301.75 −25.00 2,852,603

June 1321.75 1331.25 1296.00 1296.00 −25.00 61,779

Nasdaq 100 (CME)-$100 x index

March 2353.00 2317.50 2308.00 2311.50 −39.25 18,530

June 2358.00 2358.00 2305.00 2309.25 −39.00 1,268

Mini Nasdaq 100 (CME)-$20 x index

March 2351.0 2371.8 2307.5 2311.5 −39.3 366,709

June 2347.8 2369.0 2305.0 2309.3 −39.0 2,154

Mini Russell 2000 (ICE-US)-$100 x index

March 824.20 830.20 802.30 804.60 −18.30 332,847

June 821.40 826.10 800.70 802.00 −18.30 4,889

Mini Russell 1000 (ICE-US)-$100 x index

March 738.70 739.20 723.40 721.90 −13.80 17,608

U.S. Dollar index (ICE-US)-$1,000 x index

March 76.86 77.13 76.77 77.08 .16 45,746

June 77.17 77.45 77.09 77.41 .17 1,605

Source: Reprinted with permission of The Wall Street Journal, March 2, 2011. Copyright 2011 Dow Jones & Company, Inc.

All Rights Reserved Worldwide.
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expiration date of T) for F0,T. Assume also that the funds for the long position are borrowed at
the risk-free rate of RFR. On unwinding this position at Date t, the net profit (Π) is given by:

Π = ðF0;T − Ft;TÞ+ ðSt − S0 − S0RFRt + S0dtÞ= ðF0;T − Ft;TÞ½St − S0ð1+RFRt − dtÞ�
where:

dt = the dividend yield accruing to the stocks comprising the index between Dates 0 and t

The profit you make on this short hedge in stock index futures will consist of two components:
the net difference in the futures position and the net difference in the underlying index position
(after adding borrowing costs and subtracting dividends received from the initial purchase).

Now suppose the long position in the stock portfolio is held until the expiration of the fu-
tures contract (i.e., Date t = T) so that the futures price and index level will converge. At Date
T, we will have FT,T = ST, which means that the short hedge profit (Π) equation can be
written:

Π = ½F0;T − S0 − S0ðRFRt − dTÞ�
As before, RFRt – dT is called the net cost of carry and represents the difference between the
borrowing cost paid and the dividend received.

If the dividend yield is known at Date 0, this position is riskless and requires no initial in-
vestment. Thus, buying and selling among arbitrageurs trading in both markets should ensure
that Π = 0. The futures price set at Date 0 will be:

21.8 F0,T = S0 + S0(RFRt − dT)

As discussed earlier, the futures price could be set below the spot level of the index (i.e., a
backwardated market) if (RFRt − dT) < 0, or whenever the dividends received by holding stock
exceed the borrowing cost.

To illustrate this parity relationship, assume that one share of the S&P 500 Index can be
purchased for $1,250.00 and that the dividend yield and risk-free rate over the holding period
are 1.5 percent and 2.5 percent, respectively. The contract price on a six-month S&P 500 fu-
tures should then be:

F0,0.5 = 1,250 + 1,250(0.025 − 0.015) = 1,262.50

Now suppose that you construct a short hedge position by (1) purchasing the index at 1,250.00
and (2) shorting the futures at 1,262.50. If the position is held to expiration, your profit at var-
ious expiration date levels of the S&P will be as shown in Exhibit 21.10. Notice that your net
profit remains constant no matter the level of the index at the expiration date. This net profit
can be expressed as:

(31.25) ÷ (1,250) = 2.5 percent

which is the assumed cost of borrowing.

Exhibit 21.10 Stock Index Futures Valuat ion Example

S&P AT EXPIRATION IS:

1,220 1,240 1,260 1,280 1,300

Net futures profit 42.50 22.50 2.50 (17.50) (37.50)

Net index profit (30.00) (10.00) 10.00 30.00 50.00

Dividend 18.75 18.75 18.75 18.75 18.75

Net profit 31.25 31.25 31.25 31.25 31.25
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Implementing an Index Arbitrage Strategy What if the parity condition between the
stock index and the stock index futures price does not hold? Could you design a portfolio to
take advantage of the situation? Suppose that in the preceding example the actual contract
price on a six-month S&P 500 futures was 1,265.50 [i.e., F0,T > S0 + S0(RFRt − dT)]. You could
then implement the following arbitrage transaction: (1) short the stock index future at a price
of 1,265.50, (2) borrow money at 2.5 percent to purchase the stock index at 1,250.00, and (3)
hold the position until maturity, collecting 18.75 in dividends and then selling the stock to re-
pay your loan. Your net profit at maturity would be:

1,265.50 − 1,250 − 1,250 (0.025 − 0.015) = $3.00

However, since this strategy was riskless (i.e., the sales price of the stock and the dividends
were known in advance) and none of your own capital was used, it is an arbitrage profit.

This is stock index arbitrage, which is possible whenever the index futures price is set at a
level sufficiently different from the theoretical value for F0,T to account for trading costs. If the
actual level of F0,T < S0 + S0(RFRt − dT), the previous strategy could be reversed: (1) buy the
stock index future at a price of F0,T, (2) lend money at RFRt and short the stock index at S0,
and (3) cover the position at the expiration date of the futures contract. Indeed, index arbi-
trage is a popular form of trading. Exhibit 21.11 reports that about 11 percent of all com-
puter-assisted program trading used this strategy during a recent trading period. Further
program trading accounted for about 30 percent of trading volume on the New York Stock
Exchange.

One important side effect of this trading activity is that stock index futures prices tend to
stay close to their theoretical levels. This is because the arbitrage prescription for a futures set-
tlement price that is too low (too high) is to go long (short) in the contract, which, when done
in sufficient volume, adjusts the price in the proper direction. Panel A of Exhibit 21.12
compares the actual and theoretical levels of the nearest-term future contract for several stock
indexes throughout the world, including the S&P 500, Dow Jones Industrial, and the Nikkei
225. The pricing errors on this particular day never exceeded about 6=10 of 1 percent for any
contract and was much lower than that in most markets. Panel B of Exhibit 21.12 details the
calculation of the theoretical level of the March 2011 S&P 500 futures price (SPH1). The dis-
play shows that the actual contract price (1,303.70) was very close to its theoretical value
(1,305.44), which can be computed as the spot price (1,306.33) plus the net cost of carry
[1,306.33 × (0.0031 − 0.0180) × (16/365)]. These values support the notion that the market
for stock index futures is an efficient one.

The empirical evidence tends to support this view, particularly after transaction costs and
other trading realities are considered. Cornell (1985), found that stock index futures prices
tracked their model values more closely as the market matured. In response to the allegation
that index arbitrage caused the worldwide stock market crash of October 1987, Roll (1988)
documented that countries with the greatest level of program trading activity experienced less
pronounced price declines. This finding is consistent with the notion that index arbitrage re-
duces volatility by stabilizing cash and futures prices. Finally, Bohl, Salm, and Schuppli (2011)
demonstrate how this connection between spot and futures price facilitates the price discovery
process.

A Stock Index Futures Application

Isolating the Unsystematic Risk of an Individual Stock In Chapter 20, we demonstrated how
stock index futures could alter the systematic risk of an otherwise well-diversified portfolio.
When the holding is an individual stock, this process can isolate the unique attributes of the
company. Recall that:

Total Stock Risk = Systematic Risk + Unsystematic Risk
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with the systematic component representing about 25–40 percent of the total risk for the typical
firm. Thus, using stock index futures to adjust the stock’s beta to zero effectively isolates the
unsystematic portion of risk.

To see how this might work, suppose that in early March you own 75,000 shares of
Pharmco Inc., a multinational pharmaceutical firm. The current price of Pharmco stock is
$38.90, and you calculate the company’s beta at 0.99. You like the stock as an investment be-
cause of the quality of its management, but you are concerned that over the next few months

Exhibit 21.11 Program Trading and Stock Index Arbitrage

Trading on NYSE
(Average Daily − Millions)

Current
Week

Total Buy Programs 268.4

Total Sell Programs 261.4

Total CS2 Programs 33.2

Total Programs 563.0

Total NYSE Volume* 1,921.3

Program Trading as % of

Total NYSE Buy + Sell Volume
29.3%

NYSE Program Trading − 20 Most Active Member Firms (Millions of Shares)

Index
Arbitrage

Non-Index
Arbitrage

Non-CS2
Total Principal Agency

Crossing
Session 2

Grand
Total

MORGAN STANLEY & CO. INCORPORATED 11.5 369.8 381.3 119.4 261.8 34.4 415.7

GOLDMAN, SACHS & CO. — 316.9 316.9 288.1 28.8 28.7 345.6

Barclays Capital Inc. 1.9 251.1 253.0 145.5 107.6 47.9 300.9

DEUTSCHE BANK SECURITIES INC. 142.0 93.0 235.0 56.1 178.9 — 235.0

MERRILL LYNCH, PIERCE, FENNER & SMITH — 210.6 210.6 183.3 27.3 13.7 224.3

CREDIT SUISSE SECURITIES (USA) LLC 6.7 141.0 147.7 113.8 33.9 19.9 167.6

J.P. MORGAN SECURITIES LLC — 118.8 118.8 9.7 109.1 — 118.8

LATOUR TRADING LLC — 101.4 101.4 101.4 — — 101.4

RBC CAPITAL MARKETS, LLC 29.0 69.4 98.4 — 98.4 98.4

SIG BROKERAGE, LP 67.9 25.2 93.2 — 93.2 — 93.2

SG AMERICAS SECURITIES, LLC 20.7 67.4 88.2 79.3 8.9 — 88.2

PENSON FINANCIAL SERVICES, INC. — 62.3 62.3 — 62.3 — 62.3

UBS SECURITIES LLC — 57.0 57.0 25.4 31.6 — 57.0

ABN AMRO CLEARING CHICAGO LLC — 56.9 56.9 1.9 55.0 — 56.9

BNP PARIBAS SECURITIES CORP. — 49.4 49.4 — 49.4 — 49.4

MILLENCO LLC — 40.6 40.6 40.6 — — 40.6

CITIGROUP GLOBAL MARKETS INC. — 38.4 38.4 9.8 28.6 21.6 60.0

NOMURA SECURITIES INTERNATIONAL, INC. — 32.4 32.4 9.8 22.6 — 32.4

ELECTRONIC TRANSACTION CLEARING, INC. — 31.0 31.0 — 31.0 — 31.0

SANFORD C. BERNSTEIN & CO., LLC — 29.9 29.9 — 29.9 — 29.9

Total for 20 Member Firms 279.7 2,162.5 2,442.4 1,184.1 1,258.3 166.2 2,608.6

Total for All Firms Reporting 306.3 2,342.2 2,649.0 1,203.0 1,445.9 166.2 2,815.2

% of Total 10.9% 83.2% 94.1% 42.7% 51.4% 5.9% 100.0%

Source: NYSE Euronext Market Analytics & Planning, February 14–18, 2011. All rights in the NYSE Program Trading Purchas-

ing and Sales chart are owned exclusively by NYSE Group, Inc., © 2012 NYSE Group, Inc., All Rights Reserved.
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Exhibit 21.12 Actual and Theoret ical Stock Index Futures Prices
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the aggregate stock market might undergo a sizable correction that could more than offset any
firm-specific gains.

To protect yourself, you decide to sell June S&P 500 futures contracts, which are currently
trading at a settlement price of 1,296.10. At this price, we have seen that the implied dollar
value of a single contract is $324,025. The current value of your Pharmco stock is $3,506,250.
Since the stock’s beta can be defined as �½�ΔS ÷�ΔF �, the optimal hedge ratio formula devel-
oped earlier leaves:

N* =
Market Value of Spot Position

Value Implied by Futures Contract

� �
β

= ½ð$2,917,500Þ÷ ð$324,025Þ�ð0:99Þ= 8:91

so you decide to short 9 contracts.
Now suppose that by mid-June when your futures position expires, the S&P 500 Index set-

tles at a level of 1,276.10 while the price of Pharmco stock has increased to $39.65. Although
you have made a modest profit on your common stock holding (i.e., $56,250, or 1.92 percent),
you will also benefit from a trading profit on the futures position of $45,000 (= (9) [1,296.10 −
1,276.10](250)). Your total return is $101,250, which, expressed as a percentage of your origi-
nal investment is equivalent to an unsystematic appreciation in Pharmco’s stock of 3.46
percent. Notice that the difference between this amount and the gross increase of 1.92 percent
in Pharmco stock is equal to the 1.54 percent (= [1,276.1 ÷ 1,296.1] − 1) that the stock index
future position fell.

21.4.5 Currency Forwards and Futures
Whether in the spot or forward markets, foreign exchange (FX) transactions often involve a
confusing blend of unique terminology and market conventions. These conventions represent
an initial barrier to understanding how FX deals work. Thus, we begin our analysis of currency
derivatives with a brief overview of some of the fundamental features of these products.

The Mechanics of Currency Transactions The market for foreign currency is no different
than any other market, in that buyer and seller negotiate for the exchange of a certain amount
of a predetermined commodity at a fixed cash price. The challenge in FX transactions is that
the “commodity” involved is someone else’s currency. This means that the transaction can be
viewed in two ways. For example, suppose that Company A agrees to pay 100 U.S. dollars to
Company B in exchange for 50 British pounds. Is Company A buying sterling (GBP) or selling
dollars (USD)?6 Both are correct, depending on one’s point of view.

Because of this dual interpretation, the price for all FX transactions also can be quoted in
two ways. Assuming that Company A is a U.S.-based firm, it would probably think of the
transaction as the purchase of 50 pounds at a cost of 100 dollars, which would yield the price
of USD 2.0000/GBP (= 100/50). This method of quoting FX prices is called the direct, or
American, convention. Under this convention, the pound (i.e., the foreign currency from the
U.S. firm’s perspective) is treated as the commodity, and its price per unit is expressed in
terms of dollars. If Company B is a British corporation, its managers would likely think of
prices in terms of the amount of sterling they have to pay to acquire dollars, or GBP 0.5000/
USD. Treating the dollar as the commodity yields the indirect, or European, quotation method.
The direct and indirect quotes are just reciprocals of one another, as they describe the same
transaction from two different perspectives.

6Currency traders often use three-letter abbreviations to denote a particular currency. Some of the more common ab-
breviations include USD (U.S. dollars), CAD (Canadian dollars), GBP (British pounds), JPY (Japanese yen), CHF
(Swiss franc), and EUR (the euro currency). For a more complete listing, see Gastineau and Kritzman (2001).
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Exhibit 21.13 shows a representative set of FX quotes. Two prices are listed beside each cur-
rency. The first column reports the current day’s dollar price for trading one unit of that
currency (i.e., direct quote). For instance, the prevailing price of a Norwegian krone on
that date was USD 0.1784. The next column expresses this same price in indirect terms

Exhibit 21.13 Spot and Forward Currency Quotat ions

U.S.-dollar foreign-exchange rates in late New York trading

———Tues———

Country/currency in US$ per US$

US$ vs.
YTD chg

(%)

Americas

Argentina peso* .2482 4.0290 1.5

Brazil real .6011 1.6636 0.2

Canada dollar 1.0258 .9748 −2.3

1-mos forward 1.0251 .9755 −2.3

3-mos forward 1.0237 .9768 −2.3

6-mos forward 1.0211 .9793 −2.3

Chile peso .002100 476.19 1.8

Colombia peso .0005217 1916.81 −0.2

Ecuador US dollar 1 1 unch

Mexico peso* .0825 12.1271 −1.7

Peru new sol .3599 2.779 −1.0

Uruguay peso† .05140 19.46 −2.1

Venezuela b. fuerte .232851 4.2946 unch

Asia-Pacific

Australian dollar 1.0135 .9867 0.8

China yuan .1522 6.5702 −0.3

Hong Kong dollar .1284 7.7904 0.2

India rupee .02229 44.863 0.4

Indonesia rupiah .0001135 8811 −2.2

Japan yen .012207 81.92 0.9

1-mos forward .012209 81.91 0.9

3-mos forward .012215 81.87 0.9

6-mos forward .012228 81.78 0.9

Malaysia ringgit .3295 3.0349 −1.6

New Zealand dollar .7477 1.3374 4.1

Pakistan rupee .01169 85.543 −0.2

Philippines peso .0230 43.403 −0.6

Singapore dollar .7854 1.2732 −0.8

South Korea won .0008875 1126.76 0.5

Taiwan dollar .03385 29.542 1.3

Thailand baht .03274 30.544 1.6

Vietnam dong .00004791 20873 7.1

*Floating rate †Financial §Government rate ‡Russian Central Bank rate **Rebased as of Jan 1, 2005
††Special Drawing Rights (SDR); from the International Monetary Fund; based on exchange rates for U.S.,

British and Japanese currencies.

Source: Reprinted with permission of The Wall Street Journal, March 2, 2011. Copyright 2011 Dow Jones & Company, Inc.

All Rights Reserved Worldwide.

.

———Tues———

Country/currency in US$ per US$

US$ vs.
YTD chg

(%)

Europe

Czech Rep. koruna .05646 17.712 −5.4

Denmark krone .1847 5.4142 −2.9

Euro area euro 1.3770 .7262 −2.9

Hungary forint .005045 198.22 −4.8

Norway krone .1784 5.6054 −3.8

Poland zloty .3454 2.8952 −2.3

Russia ruble‡ .03478 28.752 −6.0

Sweden krona .1577 6.3412 −5.6

Switzerland franc 1.0757 .9296 −0.5

1-mos forward 1.0760 .9294 −0.5

3-mos forward 1.0766 .9289 −0.5

6-mos forward 1.0774 .9282 −0.4

Turkey lira** .6190 1.6154 4.8

UK pound 1.6256 .6152 −4.0

1-mos forward 1.6251 .6153 −4.0

3-mos forward 1.6239 .6158 −4.0

6-mos forward 1.6212 .6168 −4.0

Middle East/Africa

Bahrain dinar 2.6523 .3770 unch

Egypt pound* .1697 5.8924 1.5

Israel shekel .2751 3.6350 3.1

Jordan dinar 1.4129 .7078 −0.1

Kuwait dinar 3.5932 .2783 −1.1

Lebanon pound .0006664 1500.60 unch

Saudi Arabia riyal .2666 3.7509 unch

South Africa rand .1430 6.9930 5.5

UAE dirham .2723 3.6724 unch

SDR†† 1.5729 .6358 −2.1
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(e.g., NOK 5.6054/USD = 1 ÷ USD 0.1784/NOK). Thus, the terms of a spot FX transaction
can be structured to meet the particular needs of the counterparties involved.

Another important aspect of the FX markets is that although many currencies trade in the
spot market, relatively few also quote prices for forward transactions. In this list, only the Brit-
ish, Canadian, Japanese, and Swiss currencies have forward contracts. These contracts, which
are negotiated in the over-the-counter market with a currency dealer (such as a multinational
bank), carry maturities one, three, and six months into the future. For example, an investor
wishing to buy Swiss francs would pay USD 1.0757 per franc if the transaction were completed
immediately, 1.0760 if the transaction were negotiated now but consummated in 30 days, and
USD 1.0766 or USD 1.0774 for exchanges completed in 90 or 180 days, respectively.

In the situation where it costs increasingly more dollars to buy the same franc the farther out in
the future it is delivered, the dollar is said to be trading at a forward discount to the franc. Con-
versely, the franc is at a forward premium to the dollar. This relationship depends on the curren-
cies being compared. In this set of quotes, the U.S. dollar is trading at a forward discount to the
Swiss franc and the Japanese yen, while it is at a forward premium to the Canadian dollar and
the British pound. We will see shortly that whether a particular currency trades at a discount or
a premium to another depends on the relative level of the investment rates in the two countries.

Exhibit 21.14 lists quotes for a sample of exchange-traded currency futures contracts. These
specific instruments are traded at the CME. Each contract involving U.S. dollars follows the
convention that the U.S. dollar is the native monetary unit and the foreign currency is the
commodity, meaning that all prices are quoted using the direct method. These contracts are
also standardized to deliver a set number of units of the foreign currency on a specific date

Exhibit 21.14 Currency Futures Quotations

Open High
Contract
hi lo Low Settle Chg Open Interest

Japanese Yen (CME)-¥l2,500,000; $ per 100¥

March 1.2247 1.2247 1.2161 1.2208 −.0026 127,771

June 1.2248 1.2248 1.2171 1.2217 −.0026 5,108

Canadian Dollar (CME)-CAD 100,000; $ per CAD

March 1.0294 1.0324 1.0248 1.0256 −.0038 134,923

June 1.0273 1.0303 1.0227 1.0235 −.0037 7,692

British Pound (CME)-£62,500; $ per £

March 1.6265 1.6329 1.6250 1.6263 −.0005 123,186

June 1.6248 1.6311 1.6220 1.6245 −.0005 1,646

Swiss Franc (CME)-CHF 125,000; $ per CHF

March 1.0772 1.0784 1.0728 1.0753 −.0015 53,322

June 1.0773 1.0792 1.0738 1.0762 −.0015 773

Australian Dollar (CME)-AUD 100,000; $ per AUD

March 1.0170 1.0188 1.0108 1.0122 −.0051 131,022

June 1.0057 1.0071 .9993 1.0007 −.0051 1,832

Mexican Peso (CME)-MXN 500,000; $ per 10MXN

March .82500 .82800 .82225 .82400 −.00100 131,389

June .81975 .82200 .81600 .81800 −.00100 3,438

Euro (CME)–€125,000; $ per €

March 1.3803 1.3853 1.3761 1.3770 −.0031 209,288

June 1.3787 1.3835 1.3744 1.3753 −.0030 7,504

Source: Reprinted with permission of The Wall Street Journal, March 2, 2011. Copyright 2011 Dow Jones & Company, Inc.

All Rights Reserved Worldwide.
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in the future. For instance, the June 2011 Euro contract negotiated on that date required the
long position to purchase—and the short position to deliver—125,000 euros at the price of
USD 1.3753 per euro. By convention, all currency futures on the CME mature on the third
Wednesday of the stated delivery month and can be settled with a wire transfer of the foreign
currency. Notice that the dollar traded at a forward premium to the euro at this time.

Interest Rate Parity and Covered Interest Arbitrage Interest rate parity specifies the
“no arbitrage” relationship between spot and forward FX rates and the level of interest rates
in each currency. This connection is best seen through an example. Suppose that an institu-
tional investor has USD 100,000 to invest for one year and is considering two different riskless
alternatives. The first strategy entails the purchase of a U.S. Treasury bill. Assume that under
current market conditions, the effective U.S. dollar risk-free interest rate is 4.50 percent for a
one-year maturity, so that a direct T-bill investment would return USD 104,500 at the end of
the 12 months.

For the second strategy, suppose that the investor also can sell the USD 100,000 in the spot
market at the exchange rate of AUD 1.20/USD (or, equivalently, USD 0.8333/AUD) to obtain
a total of 120,000 Australian dollars. We assume that amount can then be invested in a Aus-
tralian risk-free security at a rate of 7.00 percent, returning AUD 128,400 at the end of the
year. Of course, to make this return comparable to the USD-denominated proceeds from the
first strategy, the Australian dollars will have to be converted back into U.S. currency. If this
translation is negotiated at the end of the investment, however, the investor will be subjected
to foreign exchange risk in that he will not know at Date 0 what the AUD/USD exchange rate
will be at Date T. Thus, to make the second strategy riskless, the investor must enter into a
forward contract to exchange AUD back into USD at the end of the year. What would the ex-
change rate priced into a one-year forward contract have to be at Date 0 to leave the investor
indifferent between these two strategies?

These investments are depicted in Exhibit 21.15. The essence of the arbitrage argument is
that the one-year forward FX rate must be such that USD 104,500 equals AUD 128,400. The
forward contract rate consistent with interest rate parity is AUD 1.2287/USD (= 128,400 ÷
104,500) on an indirect basis, or USD 0.8139/AUD quoted directly. This is a breakeven value
in the sense that it allows the 4.50 percent investment return in the United States to be equal
to the 7.00 percent available in Australia when the two are converted to the same currency.
That is, the Australian return must be “deflated” by 250 basis points to leave the investor
indifferent between the two strategies. This reduction occurs because, to invest in the

Exhibit 21.15 Interest Rate Parity

USD 100,000

AUD 120,000

2a.  Convert
USD to AUD

at
AUD 1.20/USD

AUD 128,400

USD 104,500
1.  Invest in USD at 4.50%

2b.  Invest in AUD at 7.00%

One YearNow

U.S.

Australia

2c.  Convert back
to USD at forward

price of
AUD 1.2287/USD
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AUD-denominated security, the investor buys Australian dollars at a price of USD 0.8333/
AUD but must sell them back in the forward market at the lower price of USD 0.8139/AUD.7

If the actual one-year forward contract FX rate were higher than this breakeven level—say,
for instance, AUD 1.25/USD—the currency translation loss would be greater than 250 basis
points, leaving the USD-based strategy the most profitable choice so that arbitrage is possible.
In this case, an arbitrageur could enter the following transactions:

1. Borrow AUD 120,000 at 7.00%; agree to repay AUD 128,400 in one year.
2. Sell the foreign currency on the spot market at AUD 1.20/USD; receive USD 100,000.
3. Invest the USD 100,000 at 4.50%; receive USD 104,500 in one year.
4. Sell USD 104,500 forward at AUD 1.25/USD; agree to receive AUD 130,625.
5. Repay the AUD loan; collect net profit of AUD 2,225.

If the actual one-year forward rate was lower than breakeven—for instance, AUD 1.21/USD—
the arbitrageur would implement the opposite trade:

1. Borrow USD 100,000 at 4.50%; agree to repay USD 104,500 in one year.
2. Sell the dollars on the spot market at AUD 1.20/USD; receive AUD 120,000.
3. Invest the AUD 120,000 at 7.00%; receive AUD 128,400 in one year.
4. Buy USD 104,500 forward at AUD 1.21/USD; agree to pay AUD 126,445.
5. Repay the U.S. dollar loan; collect net profit of AUD 1,955.

These strategies are known as covered interest arbitrage because the arbitrageur will always
hold the security denominated in the currency that is the least expensive to deliver in the for-
ward market. The arbitrage position is hedged, or covered, against adverse foreign exchange
movements while receiving the largest amount of net interest income. In practice, traders in-
volved in covered interest arbitrage strategies utilize bank rates (e.g., LIBOR) for borrowing
and lending, which injects a slight amount of credit risk into the scheme. After surveying the
empirical evidence, Solnik and McLeavey (2004) have concluded that the ability to take these
arbitrage positions keeps interest rate parity a viable description of the way spot and forward
prices are set for the world’s major currencies.

With exchange rates quoted on an indirect basis (i.e., foreign currency [FC] per U.S. dollar),
the general formula for the forward rate implied by interest rate parity is:

Forward= Spot×
1+ ðForeign Interest RateÞ T

365

� �
1+ ðU:S: Interest RateÞ T

365

� �
" #

where:

T = the number of days from the joint settlement of the futures and cash positions until
they mature

In the last example, T = 365 so that AUD 1.2287/USD = AUD 1.20/USD × (1.07/1.045). This
formula also assumes that the rates in question are quoted on a 365-day basis. If U.S. money
market rates such as LIBOR are used, then the equation should be adjusted to a 360-day year.

Letting S0 and F0,T once again denote the current spot and forward prices for an instrument
that matures at Date T, the preceding expression can be rewritten as:

21.9
F0;T
S0

=
1+ ðRFRFCÞ T

365

� �
1+ ðRFRUSDÞ T

365

� �
 !

7Under these conditions, the actual currency loss is calculated as (0.8139/0.8333 − 1) = −2.33%. This, in turn, means
the dollar-denominated return to the second strategy is [(1 + 0.07) × (1 − 0.233) − 1] = 4.50%.
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where:

RFRUSD= the annualized risk-free rate in the United States
RFRFC= the annualized risk-free rate in the foreign market

Equation 21.9 defines the relationship between four different Date 0 prices: spot foreign
exchange rate, forward foreign exchange rate, U.S. investment rate, and foreign investment
rate. If the markets are aligned properly, F0,T will be greater than S0 whenever RFRFC is greater
than RFRUSD, with the opposite holding when RFRFC < RFRUSD. With indirect currency
quotes, F0,T > S0 implies that the foreign currency is at a forward discount to the dollar. In
other words, the country with the lowest investment rate should see its currency trade at a
forward premium. The intuition behind this is that to keep investment capital from flowing
to the country with the highest returns, the high-interest country will suffer from a weaker
forward value for its currency.8

A Currency Futures Application

Calculating Implied World Investment Rates Suppose that you are the cash manager for a
multinational company and you have $1,000,000 in short-term balances that you can invest
in sovereign-issued paper for the next several months. On July 9, you obtain the following
quotes for both spot and futures exchange rates for several currencies:

Currency

July Spot

(USD/FC)

December Futures

(USD/FC)

Australian dollar 0.8875 0.8802

Japanese yen 0.008583 0.008704

Swiss franc 0.8515 0.8594

Canadian dollar 1.0027 1.0045

British pound 2.0383 2.0296

Mexican peso 0.09190 0.09145

The futures contracts for all of the contracts mature on December 19 of the same year, which
leaves a 163-day investment window.

You also observe that a U.S. Treasury bill maturing at the same time pays a bond equiva-
lent (i.e., 365-day) yield of 3.24 percent. Before checking the actual quotes for foreign-
currency-denominated government paper from these other countries, you first calculate the in-
vestment rates implied by the interest rate parity relationship as follows:

Implied Rate=
Spot

Futures

� �
1+ ðU:S: Interest RateÞ 163

365

� �� �
− 1

� �
365
163

� �

which is just the parity relationship rearranged to use direct currency quotes and to isolate the
foreign interest rate. The direct parity formulation is the correct one to use because of the con-
vention prevailing in the U.S. currency futures market. For British sterling, this calculation
yields an implied 163-day annualized investment rate of:

2:0383
2:0296

� �
1+ ð0:0324Þ 163

365

� �� �
− 1

� �
365
165

� �
= 4:21%:

This means that with the current spot and futures prices for exchanging dollars and pounds,
you would be indifferent between receiving a 5.5-month investment rate of 3.24 percent in the
United States or 4.21 percent in England.

8When using direct quotes (i.e., USD/FC), the interest rate parity condition must be adjusted by taking the reciprocal
of the ratio on the left-hand side: [S0 ÷ F0,T] = [(1 + RFRFC (T ÷ 365)) ÷ (1 + RFRUSD (T ÷ 365)]. In the example
given, we have S0 = USD 0.8333/AUD = USD 0.8139/AUD × (1.07/1.045).
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Summarizing this calculation for all of the countries leaves:

Country Implied 163-Day Rate

Australia 5.12%

Japan 0.08

Switzerland 1.15

Canada 2.83

Great Britain 4.21

Mexico 4.36

You can now compare these figures to the actual investment rates in each of the countries to
determine if a futures-based synthetic foreign bond strategy is warranted. If, for example, the
actual British six-month gilt rate were 4.60 percent, you could exceed the 3.24 percent
dollar-denominated T-bill return by (1) exchanging your dollars for pounds in the spot
market at USD 2.0383/GBP, (2) investing for 163 days in the sterling-based security at 4.60 per-
cent, and (3) translating your proceeds back into dollars at maturity using the futures rate of
USD 2.0296/GBP.

Finally, notice that the countries with implied rates higher than 3.24 percent (i.e., Australia,
Great Britain, and Mexico) are those whose currencies sold at a forward discount to the U.S. dol-
lar over this 163-day window. Conversely, Japan, Switzerland, and Canada had currencies at a
forward premium to the dollar and thus had implied investment rates less than 3.24 percent.

SUMMARY
• As the most fundamental type of derivative instru-

ments available, forward and futures contracts
greatly increase the alternatives that investors
have to manage their portfolios and establish new
trading opportunities. In this chapter, we discuss
how these contracts work and the ways they are
used in practice. Forwards and futures differ pri-
marily in the areas of design flexibility and col-
lateralization. Forward agreements generally are
more flexible but carry more credit risk, while
the process of marking margin accounts to market
on a daily basis makes futures contracts more se-
cure (to the exchange, at least), even as contract
standardization makes them less adaptable to the
end user.

• Hedging is key to understanding forward-based
contracting and the basis is the most important
concept in understanding hedging. The basis is
the difference between spot and forward prices at
any point in time. It contains the essence of a short
hedge position so that the hedger effectively trades
the price risk of the underlying asset for the basis
risk inherent in the spot-forward combination.
This leads to the calculation of an optimal hedge
ratio, which specifies the appropriate number of
contracts by minimizing the amount of basis (i.e.,
correlation) risk in the combined position.

• Although forward and futures contracts are not
securities, their contract settlement prices still
must follow certain regularities for these markets
to remain efficient. The cost of carry model sug-
gests that in order to avoid arbitrage, the forward
price should be equal to the spot price plus the
cost of transporting the underlying asset to the fu-
ture delivery date. These carrying costs can include
commissions for physical storage, an opportunity
cost for the net amount of invested capital, and a
premium for the convenience of consuming the
asset now. When forward prices are set in this
manner, the market value of a new contract should
be zero, although this value can become either pos-
itive or negative as the contract matures under
changing market conditions.

• These concepts were illustrated with examinations
of three types of financial futures contracts: interest
rate, equity index, and foreign exchange. In addition
to describing the dynamics of each of these markets,
we discussed different applications, including those
involving hedging, speculation, and arbitrage. These
applications produced some useful adaptations of
the basic concepts, such as duration, and beta-based
hedge ratios for interest rate and stock index futures
as well as the currency futures version of the cost of
carry model known as interest rate parity.
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QUESTIONS
1. We have futures contracts on Treasury bonds, but we do not have futures contracts on

individual corporate bonds. We have cattle and hog futures but no chicken futures. Ex-
plain why the market has developed in this manner. What do you think are the most
important characteristics for the success of a new futures contract concept?

2. “Hedgers trade price risk for basis risk.” What is meant by this statement? In particular,
explain the concept of the basis in a hedge transaction and how forward and futures
contracts can be selected to minimize risk.

3. Suppose you are a derivatives trader specializing in creating customized commodity for-
ward contracts for clients and then hedging your position with exchange-traded futures
contracts. Your latest position is an agreement to deliver 100,000 gallons of unleaded
gasoline to a client in three months.
a. Explain how you can hedge your position using gasoline futures contracts.
b. In calculating your hedge ratio, how must you account for the different valuation pro-

cedures used for forward and futures contracts? That is, what difference does it make
that forward contracts are valued on a discounted basis while futures contracts are
marked to market without discounting?

c. If the only available gasoline futures contracts call for the delivery of 42,000 gallons
and mature in either two or four months, describe the nature of the basis risk in-
volved in your hedge.

4. A multinational corporation is about to embark on a major financial restructuring pro-
gram. One critical stage will be the issuance of seven-year Eurobonds sometime within
the next month. The CFO is concerned with recent instability in capital markets and
with the particular event that market yields rise prior to issuance, forcing the corporation
to pay a higher coupon rate on the bonds. It is decided to hedge that risk by selling
10-year Treasury note futures contracts. Notice that this is a classic cross hedge wherein
10-year Treasury notes are used to manage the risk of 7-year Eurobonds.

Describe the nature of the basis risk in the hedge. In particular what specific events
with respect to the shape of the Treasury yield curve and the Eurobond spread over
Treasuries could render the hedge ineffective? In other words, under what circumstances
would the hedge fail and make the corporation worse off?

5. You are the chief financial officer of a large multinational company, and six months
from now you will be receiving a settlement payment of $50 million, which you plan to
invest in 10-year U.S. Treasury bonds. Your interest rate forecast indicates that the yield
curve will drop dramatically in the next two quarters. You are considering ways that you
can guard against the possible decline in interest rates before you have the funds avail-
able to invest.
a. Briefly describe the hedging strategy using the 10-year Treasury note futures contract

that would provide the best protection against this possible decline in yields.
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b. Suppose that six months after you have entered into a futures contract as suggested in
Part a, interest rates increases in the market actually increase substantially due to an
unexpected change in monetary policy. Discuss how this increase in interest rates will
affect the futures position you entered into.

c. Discuss whether you would have been better off (1) with the hedge position or (2)
without the hedge position in this situation.

6. You own an equally weighted portfolio of 50 different stocks worth about $5,000,000.
The stocks are from several different industries, and the portfolio is reasonably well di-
versified. Which do you think would provide you with the best overall hedge: a single
position in an index futures or 50 different positions in futures contracts on the individ-
ual stocks? What are the most important factors to consider in making this decision?

7. Since their introduction, stock index futures contracts have become very popular and are
now widely traded by finance professionals. Many factors, including (1) the current price
of the underlying stock index, (2) the time to contract maturity, and (3) the dividends
paid to the stocks in the underlying index, will affect the settlement price of a stock index
futures contract. What is the fourth primary factor involved in stock index futures con-
tract pricing, and how does this factor affect settlement prices?

8. It is often stated that a stock index arbitrage trade is easier to implement when the stock index
futures contract price is above its theoretical level than when it is below that value. What in-
stitutional realities might make this statement true? Describe the steps involved in forming
the arbitrage transaction in both circumstances. To the extent that the statement is valid,
what does it suggest about the ability of the stock index futures market to remain efficient?

9. As the risk manager for a large pension fund, you know that the investment staff is con-
sidering a move to diversify the portfolio over the next six months by investing $900
million in Japanese government bonds. Although you like the investment profile of these
securities, you are concerned that adverse foreign exchange rate fluctuations could re-
duce or even eliminate the expected returns from owning the bonds. Consequently, you
want to consider a hedge against this exposure using currency futures contracts.
a. Describe how a currency futures contract position could be employed along with the

purchase of the bond in this situation to mitigate the risk exposure the risk manager
is concerned with.

b. Explain what would happen to both the currency futures position and the underlying
bond holding if the USD/JPY exchange rate moved up unexpectedly after you initi-
ated the FX hedge transaction.

10. Explain why the currency of Country A, whose interest rates are twice as great as those
in Country B, must trade at a forward discount. If there were no difference between the
spot and forward exchange rates in this interest rate environment, what arbitrage trade
could be constructed to take advantage of the situation?

PROBLEMS
1. It is March 9, and you have just entered into a short position in a soybean meal futures

contract. The contract expires on July 9 and calls for the delivery of 100 tons of soybean
meal. Further, because this is a futures position, it requires the posting of a $3,000 initial
margin and a $1,500 maintenance margin; for simplicity, however, assume that the ac-
count is marked to market on a monthly basis. Assume the following represent the con-
tract delivery prices (in dollars per ton) that prevail on each settlement date:

March 9 (initiation) $173.00
April 9 179.75
May 9 189.00
June 9 182.50
July 9 (delivery) 174.25

814 Part 6: Derivative Security Analysis



a. Calculate the equity value of your margin account on each settlement date, including
any additional equity required to meet a margin call. Also compute the amount of
cash that will be returned to you on July 9, and the gain or loss on your position, ex-
pressed as a percentage of your initial margin commitment.

b. Assuming that the underlying soybean meal investment pays no dividend and requires a
storage cost of 1.5 percent (of current value), calculate the current (i.e., March 9) spot price
for a ton of soybean meal and the implied May 9 price for the same ton. In your calcula-
tions, assume that an annual risk-free rate of 8 percent prevails over the entire contract life.

c. Now suppose that on March 9 you also entered into a long forward contract for the
purchase of 100 tons of soybean meal on July 9. Assume further that the July forward
and futures contract prices always are identical to one another at any point in time.
Calculate the cash amount of your gain or loss if you unwind both positions in their
respective markets on May 9 and June 9, taking into account the prevailing settlement
conditions in the two markets.

2. You are a coffee dealer anticipating the purchase of 82,000 pounds of coffee in three
months. You are concerned that the price of coffee will rise, so you take a long position
in coffee futures. Each contract covers 37,500 pounds, and so, rounding to the nearest
contract, you decide to go long in two contracts. The futures price at the time you initiate
your hedge is 55.95 cents per pound. Three months later, the actual spot price of coffee
turns out to be 58.56 cents per pound and the futures price is 59.20 cents per pound.
a. Determine the effective price at which you purchased your coffee. How do you account

for the difference in amounts for the spot and hedge positions?
b. Describe the nature of the basis risk in this long hedge.

3. June Klein, CFA, manages a $100 million (market value) U.S. government bond portfolio
for an institution. She anticipates a small parallel shift in the yield curve and wants to fully
hedge the portfolio against any such change.

PORTFOLIO AND TREASURY BOND FUTURES CONTRACT CHARACTERISTICS

Security

Modif ied

Duration

Basis Point

Value

Conversion

Factor for

Cheapest to

Deliver Bond

Portfolio Value/

Future Contract

Price

Portfolio 10 years $100,000.00 Not Applicable $100,000,000
U.S. Treasury bond

futures contract
8 years $75.32 1 94–05

a. Discuss two reasons for using futures rather than selling bonds to hedge a bond port-
folio. No calculations required.

b. Formulate Klein’s hedging strategy using only the futures contract shown. Calculate the
number of futures contracts to implement the strategy. Show all calculations.

c. Determine how each of the following would change in value if interest rates increase by
10 basis points as anticipated. Show all calculations.
(1) The original portfolio
(2) The Treasury bond futures position
(3) The newly hedged portfolio

d. State three reasons why Klein’s hedging strategy might not fully protect the portfolio
against interest rate risk.

e. Describe a zero-duration hedging strategy using only the government bond portfolio
and options on U.S. Treasury bond futures contracts. No calculations required.
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4. A bond speculator currently has positions in two separate corporate bond portfolios: a
long holding in Portfolio 1 and a short holding in Portfolio 2. All the bonds have the
same credit quality. Other relevant information on these positions includes:

Portfol io Bond

Market

Value (Mil . )

Coupon

Rate

Compounding

Frequency Maturity

Yield to

Maturity

1 A $6.0 0.0% Annual 3 yrs 7.31%
B 4.0 0.0 Annual 14 yrs 7.31

2 C 11.5 4.6 Annual 9 yrs 7.31

Treasury bond futures (based on $100,000 face value of 20-year T-bonds having an 8 percent
semi-annual coupon) with a maturity exactly six months from now are currently priced at
109–24 with a corresponding yield to maturity of 7.081 percent. The “yield betas” between
the futures contract and Bonds A, B, and C are 1.13, 1.03, and 1.01, respectively. Finally,
the modified duration for the T-bond underlying the futures contract is 10.355 years.
a. Calculate the modified duration (expressed in years) for each of the two bond portfo-

lios. What will be the approximate percentage change in the value of each if all yields
increase by 60 basis points on an annual basis?

b. Without performing the calculations, explain which of the portfolios will actually have
its value impacted to the greatest extent (in absolute terms) by the shift yields. (Hint:
This explanation requires knowledge of the concept of bond convexity.)

c. Assuming the bond speculator wants to hedge her net bond position, what is the opti-
mal number of futures contracts that must be bought or sold? Start by calculating the
optimal hedge ratio between the futures contract and the two bond portfolios sepa-
rately and then combine them.

5. Arshia Hershey, a newly hired bond trader, is eager to exploit what she perceives to be an
inefficiency in futures market prices. Specifically, she observes the following information
concerning prices in the spot market for bonds and for the bond futures contract matur-
ing three months from now:

Spot price $102.30
3-month futures contract price $112.15
Income from the Treasury bond for 3 months $2.20
Finance charge for 3 months $1.10

a. Describe the arbitrage transaction that Arshia should undertake to take advantage of
these market conditions.

b. Demonstrate the arbitrage profit that she will realize at the expiration date of the fu-
tures contract.

c. Does your answer to Part b depend of the price of the underlying bond at the maturity
date of the futures contract? Explain why or why not.

6. As a relationship officer for a money-center commercial bank, one of your corporate ac-
counts has just approached you about a one-year loan for $1,000,000. The customer
would pay a quarterly interest expense based on the prevailing level of LIBOR at the be-
ginning of each three-month period. As is the bank’s convention on all such loans, the
amount of the interest payment would then be paid at the end of the quarterly cycle
when the new rate for the next cycle is determined. You observe the following LIBOR
yield curve in the cash market:

90-day LIBOR 4.60%
180-day LIBOR 4.75
270-day LIBOR 5.00
360-day LIBOR 5.30
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a. If 90-day LIBOR rises to the levels “predicted” by the implied forward rates, what will
the dollar level of the bank’s interest receipt be at the end of each quarter during the
one-year loan period?

b. If the bank wanted to hedge its exposure to failing LIBOR on this loan commitment,
describe the sequence of transactions in the futures markets it could undertake.

c. Assuming the yields inferred from the Eurodollar futures contract prices for the next
three settlement periods are equal to the implied forward rates, calculate the annuity
value that would leave the bank indifferent between making the floating-rate loan and
hedging it in the futures market and making a one-year fixed-rate loan. Express this
annuity value in both dollar and annual (360-day) percentage terms.

7. Suppose that one day in early April, you observe the following prices on futures contracts
maturing in June: 93.35 for Eurodollar and 94.07 for T-bill. These prices imply three-
month LIBOR and T-bill settlement yields of 6.65 percent and 5.93, respectively. You
think that over the next quarter the general level of interest rates will rise while the credit
spread built into LIBOR will narrow. Demonstrate how you can use a TED (Treasury/
Eurodollar) spread, which is a simultaneous long (short) position in a Eurodollar contract
and short (long) position in the T-bill contract, to create a position that will benefit from
these views.

8. An investment bank engages in stock index arbitrage for its own and customer accounts.
On a particular day, the S&P Index at the New York Stock Exchange is 602.25 when the
futures contract for delivery in 90 days is 614.75. If the annualized 90-day interest rate is
8.00 percent and the (annualized) dividend yield is 3 percent, would program trading in-
volving stock index arbitrage possibly take place? If so, describe the transactions that
should be undertaken, and calculate the profit that would be made per each “share” of
the S&P 500 Index used in the trade.

9. Alex Andrew, who manages a $95 million large-capitalization U.S. equity portfolio, cur-
rently forecasts that equity markets will decline soon. Andrew prefers to avoid the trans-
action costs of making sales but wants to hedge $15 million of the portfolio’s current
value using S&P 500 futures.

Because Andrew realizes that his portfolio will not track the S&P 500 Index exactly, he
performs a regression analysis on his actual portfolio returns versus the S&P futures re-
turns over the past year. The regression analysis indicates a risk-minimizing beta of 0.88
with an R2 of 0.92.

Futures Contract Data

S&P 500 futures price 1,000
S&P 500 index 999
S&P 500 index multiplier 250

a. Calculate the number of futures contracts required to hedge $15 million of Andrew’s
portfolio, using the data shown. State whether the hedge is long or short. Show all
calculations.

b. Identify two alternative methods (other than selling securities from the portfolio or
using futures) that replicate the strategy in Part a. Contract each of these methods
with the futures strategy.

10. The treasurer of a middle market, import-export company has approached you for advice
on how to best invest some of the firm’s short-term cash balances. The company, which
has been a client of the bank that employs you for a few years, has $250,000 that it is able
to commit for a one-year holding period. The treasurer is currently considering two alter-
natives: (1) invest all the funds in a one-year U.S. Treasury bill offering a bond equivalent
yield of 4.25 percent, and (2) invest all the funds in a Swiss government security over the
same horizon, locking in the spot and forward currency exchanges in the FX market. A
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quick call to the bank’s FX desk gives you the following two-way currency exchange
quotes.

Swiss Francs per

U.S. Dollar

U.S. Dollar per

Swiss Franc (CHF)

Spot 1.5035 0.6651
1-year CHF futures — 0.6586

a. Calculate the one-year bond equivalent yield for the Swiss government security that
would support the interest rate parity condition.

b. Assuming the actual yield on a one-year Swiss government bond is 5.50 percent, which
strategy would leave the treasurer with the greatest return after one year?

c. Describe the transactions that an arbitrageur could use to take advantage of this appar-
ent mispricing, and calculate what the profit would be for a $250,000 transaction.

11. Bonita Singer is a hedge fund manager specializing in futures arbitrage involving stock in-
dex contracts. She is investigating potential trading opportunities in S&P 500 stock index
futures to see if there are any inefficiencies that she can exploit. She knows that the S&P
500 stock index is currently trading at 1,100.
a. Assume that the Treasury yield curve is flat at 3.2 percent and the annualized dividend

yield on the S&P index is 1.8 percent. Using the cost of carry model, demonstrate what
the theoretical contract price should be for a futures position expiring six months from
now.

b. Describe the set of transactions that Bonita would have to undertake to take advantage
of an actual futures contract price that was (1) substantially higher or (2) substantially
lower than the theoretical value you established in Part a.

c. Assuming that total round-trip arbitrage transaction costs are $20 for the set trades de-
scribed in Part b, calculate the upper and lower bounds for the theoretical contract
price such that arbitrage trading would not be profitable.
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A P P E N D I X C H A P T E R 2 1

A. A Closed-Form Equation for Calculating Duration

To calculate the duration statistic, it helps to think of a bond that pays a fixed coupon for a finite ma-
turity as being just a portfolio of zero coupon cash flows. Duration is then the weighted average of the
payment (i.e., maturity) dates of those zero coupon cash flows, its zero coupon equivalent maturity.

Consider a nonamortizing, five-year bond with a face value of $1,000 making annual coupon
payments of $120 (i.e., 12 percent). Assuming a yield to maturity of 10 percent, this bond will
trade at a premium and its weighted average payment date (i.e., duration) is 4.0740 years, as
shown in Exhibit 21A.1. The duration of 4.0740 years is the weighted average maturity of that
portfolio, where the weights are the respective shares of market value (e.g., the one-year zero cou-
pon cash flow is 10.14 percent of the value of the portfolio; the five-year zero is 64.64 percent).

This five-year coupon bond with a duration of 4.0740 years is equivalent in terms of price
risk to a zero coupon bond having a maturity of 4.0740 years. When the interest rate increases
by 1 percent above its original level (i.e., [Δ (1 + i) ÷ (1 + i)] = 0.01), then the price of this
bond will decline by about 4.074 percent.

The Macaulay duration can be calculated with the following formula:

21.A1 D=
1+

Y
n

Y
n

−
1+

Y
n
+ ðn×TÞ C

F
−
Y
n

� �� �
C
F

1+
Y
n

� �n×T

− 1

" #
+
Y
n

where:

C = the periodic coupon payment
F = the face value at maturity
T = the number of years until maturity
n = the payments per year
Y = the yield to maturity

In the preceding numerical example, Y = 0.10, n = 1, T = 5, C/F = 0.12, and Y/n = 0.10.
The bond’s duration can therefore be solved as:

D=
1+ 0:10
0:10

−
1+ 0:10+ 5ð0:12− 0:10Þ

ð0:12Þ½ð1+ 0:10Þ5 − 1�+ 0:10
= 4:0740

As a second example, what is the duration of a 30-year Treasury bond with a 75 8= percent coupon
and a stated yield tomaturity of 7.72 percent? Recall that T-bonds pay semiannual interest and so the
appropriate definitions of the variables areC/F = 0.38125, T = 30, n = 2, and Y/n = 0.0386. Therefore:

D =
1+ 0:0386
0:0386

−
1+ 0:0386+ 60ð0:038125+ 0:0386Þ

ð0:038125Þ½ð1+ 0:0386Þ60 − 1�+ 0:0386
= 24:18

or 12.09 years.

Exhibit 21A.1 A Duration Calculation

Year Cash Flow PV at 10% PV ÷ Price Year × (PV ÷ Price)

1 $0,120 $ 0109.09 0.1014 0.1014

2 120 99.17 0.0922 0.1844

3 120 90.16 0.0838 0.2514

4 120 81.96 0.0762 0.3047

5 $1,120 695.43 0.6464 3.2321

Price = $1,075.82 Duration = 4.0740 years
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B. Calculating Money Market Implied Forward Rates

Implied forward rates are an essential factor in understanding how short-term interest rate fu-
tures contracts are priced. In Chapter 18, we discussed that implied forward rates represented
the sequence of future short-term rates that were built into the yield to maturity of a longer-
term security. However, implied forward rates can have another interpretation. Consider an in-
vestor who is deciding between the following strategies for making a two-year investment: (1)
buy a single two-year, zero coupon bond yielding 6 percent per annum; or (2) buy a one-year,
zero coupon bond with a 5 percent yield and replace it at maturity with another one-year instru-
ment. An implied forward rate is the answer to the following question: At what rate must the in-
vestor be able to reinvest the interim proceeds from the second strategy to exactly equal the total
return from the first investment? In other words, the implied forward rate is a breakeven reinvest-
ment rate. In the notation of Chapter 18, we want to solve for 2r1 in the following equation:

ð1+ 0:06Þ2 = ð1+ 0:05Þð1+ 2r1Þ
or

2r1 = ½ð1+ 0:06Þ2 ÷ ð1+ 0:05Þ�− 1= 7 percent

Implied forward money market rates can be interpreted in the same way as bond yields, but they
must be calculated differently because of differences in the quotation methods for the various rates.
We have seen that LIBOR is a bank add-on yield (AY) that is used to figure out how much money, F,
an investor will have at maturity in T days given an initial investment of P (i.e., interest is “added on”):

F = P + P ×AY ×
T
360

� �
=P 1×AY ×

T
360

� �

LIBOR is based on a presumed 360-day year, the standard U.S. money market practice.
Smith (1989) has shown that the implied forward rate between two money market instruments
quoted on an add-on basis (e.g., LIBOR) can be calculated as:

21B.1 BAYA =
ðB×AYBÞ− ðA×AYAÞ

B−A

� �
1

1+
A×AYA

360

� �
2
664

3
775

where AYA and AYB are add-on yields for A and B days from settlement to maturity, with B > A.
The implied forward rate (BAYA) also is on an add-on basis and has maturity of (B – A) days.

Consider the following short-term yield curve for LIBOR:

Maturity LIBOR

30 days 4.15%

60 days 4.25

90 days 4.35

What is the implied forward LIBOR between Days 60 and 90? Using AYA = 0.0425, AYB =
0.0435, A = 60 days, and B = 90 days for LIBOR, we have:

90AY60 =
ð90× 0:0435Þ− ð60× 0:0425Þ

90− 60

� �
1

1+
60× 0:0425

360

� �
2
664

3
775= 4:52%

So, investing in a 60-day bank deposit at 4.25 percent and then a 30-day deposit at 4.52 per-
cent would have the same total return as the 90-day deposit at 4.35 percent.
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CHA P T E R 22
Option Contracts

After you read this chapter, you should be able to answer the following questions:

• How are options traded on exchanges and in OTC markets?
• How are options for stock, stock indexes, ETFs, foreign currency, and futures contracts quoted in the

financial press?
• How can investors use option contracts to hedge an existing risk exposure?
• What are the three steps in establishing the fundamental no-arbitrage value of an option contract?
• What is the binomial (or two-state) option pricing model, and in what way is it an extension of the basic

valuation approach?
• What is the Black-Scholes option pricing model, and how does it extend the binomial valuation approach?
• What is the relationship between the Black-Scholes and put-call parity valuation models?
• How can models for valuing stock options be adapted to other underlying assets such as stock indexes, foreign

currency, and futures contracts?
• How do American- and European-style options differ from one another?
• What is implied volatility, and what is its role in the contract valuation process?
• How do investors use options with the underlying security or in combination with one another to create payoff

structures tailored to a particular need or view of future market conditions?
• What differentiates a spread from a straddle, a strangle, or a range forward?

At the most basic level, only two kinds of derivative contracts exist: forwards, which
fix the price or rate of an underlying asset, and options, which allow holders to decide
at a later date whether such a fixing is in their best interest. This chapter focuses on
the trading and valuation of option contracts. We develop the discussion in four parts.
First, we consider the contract terms and trading mechanics for both call and put op-
tions. Options trade on exchanges as well as in the OTC dealer markets. To focus this
discussion, we concentrate on options that have financial instruments as underlying
securities, including options on individual stocks, stock indexes and ETFs, foreign cur-
rency, and futures contracts.

The second topic we explore is how option contracts are valued in an efficient
capital market. We show that this can be viewed as a simple, three-step process:
(1) creating a riskless hedge portfolio combining options with the underlying security,
(2) invoking a no-arbitrage assumption about the rate of return that such a portfolio
should earn, and (3) solving for the option value consistent with the first two steps.
We also show that several of the most widely used valuation models, including the
binomial and Black-Scholes models, are consistent with this approach. In this analy-
sis, it is important to keep in mind that we will be valuing options and not pricing
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them. Prices are established through the actions of buyers and sellers; investors and
analysts use valuation models to estimate what those prices should be.

Third, we consider several extensions in option valuation. We show how the Black-
Scholes model for call options on stock can be adapted to value put options, as well as
the other financial assets commonly used as underlying assets. We describe how the
payment of dividends affects an option’s value and how the model can be adjusted ac-
cordingly. We discuss the practical differences between the European and American
styles of contracting, and we also examine price or return volatility—the role it plays
in the valuation process and the ways an investor can estimate it in practice.

Finally, several option-based investment and hedging strategies are examined. After
describing protective put and covered call strategies, we demonstrate how options can
be used in combination with one another to create risk-reward trade-offs that do not
otherwise exist in financial markets. We consider three broad classes of option combi-
nation strategies: straddles, which involve the purchase and sale of both puts and calls;
spreads, in which the investor simultaneously buys one call (or put) while selling an-
other; and range forwards (or collars), which require the purchase of a call and the
concurrent sale of a put, or vice versa.

22.1 AN OVERVIEW OF OPTION MARKETS AND CONTRACTS
In Chapter 21, we discussed the primary difference between forward and futures contracts: Fu-
tures are standardized and trade on exchanges, while forward contracts have negotiable terms
and therefore must be arranged in the OTC market. Option contracts offer investors similar
trading alternatives. The most important features of how these contracts are traded and quoted
in the financial press are highlighted in the following sections.

22.1.1 Option Market Conventions
Option contracts have been traded for centuries in the form of separate agreements or embed-
ded in other securities. Malkiel (2011), for example, tells the story of how call options were used
to speculate on flower prices during the tulip bulb frenzy in 17th-century Holland. Then, and
for most of the time until now, options were arranged and executed in private transactions.
Collectively, these private transactions represent the OTC market for options, and agreements
can be structured around any terms or underlying asset to which two parties can agree. This
has been a particularly useful mechanism when the underlying asset is too illiquid to support
a widely traded contract. Also, credit risk is a paramount concern in this market if OTC agree-
ments are not collateralized. This credit risk is one-sided with an option agreement because the
buyer worries about the seller’s ability to honor his obligations, but the seller has received ev-
erything he will get up front and is not concerned about the buyer’s creditworthiness.

OTC options ultimately are created in response to the needs and desires of the corporations
and individual investors who use them. Financial institutions, such as money-center banks and
investment banks, serve as market makers by facilitating the arrangement and execution of
these deals. Over the years, various trade associations of broker-dealers in OTC options have
emerged (and, in some cases, faded), including the Put and Call Brokers and Dealers Associa-
tion, which helped arrange private stock option transactions, and the International Swap and
Derivatives Association, which monitors the activities of market makers for interest rate and
foreign exchange derivatives. These trade groups create a common set of standards and lan-
guage to govern industry transactions. More recently, the enactment of the Dodd-Frank Act
in 2011 created a new level of regulatory oversight for OTC options.
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In April 1973, the Chicago Board of Trade opened the Chicago Board Options Exchange
(CBOE). Specializing in stock and stock index options, the CBOE has introduced two impor-
tant aspects of market uniformity. Foremost, contracts offered by the CBOE are standardized
in terms of the underlying common stock, the number of shares covered, the delivery dates,
and the range of available exercise prices. This standardization helped develop a secondary
market for the contracts. The rapid increase in trading volume on the CBOE and other op-
tions exchanges suggests that this feature is desirable compared to OTC contracts that must
often be held to maturity due to a lack of liquidity.

The centralization of the trading function also necessitated the creation of the Options
Clearing Corporation (OCC), which acts as the guarantor of each CBOE-traded contract.
Therefore, end users in option transactions ultimately bear the credit risk of the OCC. For
this reason, even though the OCC is independent of the exchange, it demands that the option
seller post margin to guarantee future performance. The option buyer will not have a margin
account because a future obligation to the seller is nonexistent. Finally, this central market
structure makes monitoring, regulation, and price reporting much easier than in the decentra-
lized OTC markets.

22.1.2 Price Quotations for Exchange-Traded Options

Equity Options Options on the common stock of individual companies have traded on the
CBOE since 1973. Several other markets, including the American (AMEX), Philadelphia
(PHLX), and International Securities (ISE) Exchanges, began trading their own contracts
soon afterward. By early 2011, the CBOE remains the largest exchange in terms of option mar-
ket volume with a market share of about 27 percent; PHLX is second at around 22 percent.
Options on each of these exchanges are traded similarly, with a typical contract for 100 shares
of stock. Because exchange-traded contracts are not issued by the company whose common
stock serves as the underlying asset, they require secondary transactions in the equity if
exercised.1

Panel A of Exhibit 22.1 displays price and volume statistics for a sample of the most actively
traded individual equity options on March 21, 2011. Some of the names represented—
General Electric (GE), Bank of America (BAC), Sprint Nextel (S), and Citigroup (C)—also
rank among the most actively traded stocks. To interpret this exhibit, suppose that an investor
wanted to buy an option on Bank of America common stock. The ninth entry on the left side
of the display indicates that the BAC call with an exercise price of 14 and an expiration date
one month later in April 2011 traded at a price of $0.45 per share of the underlying stock.
By convention, stock options expire on the Saturday following the third Friday of the desig-
nated month. Panel B of Exhibit 22.1 provides more details for this contract and many other
available BAC options.

To consider a specific option transaction in more detail, assume that on this date in March
2011, the investor did indeed buy the April 2011 BAC 14 call. Based on the last reported price,
her contract would cost a total of $45.00, calculated as the stated per-share price of 0.45 mul-
tiplied by 100 shares. In exchange for that payment, the holder of this American-style call
would then be able to exercise the option at expiration in mid-April—or any time before
then—by paying $1,400 (= 14 × 100) and would receive 100 Bank of America shares from
the option seller. Such an action will only be rational if the mid-April price of BAC stock is
greater than $14. If that price closes below $14, the investor will simply let the call expire with-
out acting on the option. Finally, notice that with the prevailing BAC share price being $14.05
(which is shown in Panel B), the investor could immediately recover $0.05 of the $0.45 she

1Call options issued directly by the firm whose common stock is the underlying asset are called warrants. We discuss
the use and valuation of these contracts in Chapter 23.
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Exhibit 22.1 Stock Option Quotat ions

<HELP> for explanation,   <MENU>   for similar functions.

A.  Most Active Individual Stock Options

B.  Stock Options for Bank of America (BAC)

Enter  #<Equity><Go>  or  #<Index><GO> for selection.

Exchange
View Page
Display

Day
Most Active OptionsPage 1/3

Options (only US Index/ETF options available)

Price Change
Product

EquityMOSO

US Composite
Most Active by Volume
Name

Today
Net
Equity

Name
1)
2)
3)
4)
5)
6)
7)
8)
9)

10)
11)
12)
13)
14)

15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)

.25

.77

.01
0.7
.16
.09
.07

1.30
.45
.17
.09
.22
.21

1.41

C 21Jan12 C5
C 21Jan12 P5
C 16Apr11 C5
C 18Jun11 C5
GE 17Sep11 P12
C 16Apr11 C4.5
C 21Jan12 C6
BAC 21Jan12 C15
BAC 16Apr11 C14
C 21May C4.5
S 21May C5.5
C 17Dec11 C5
C 18Jun11 C4.5
BAC 19Jan13 C17.5

C 21Jan12 C10
C 21Jan12 C7.5
PBR 16Apr11 C34
C 21Jan12 C4.5
C 16Apr11 P4.5
C 17Sep11 C5
C 19Jan13 C7.5
C 18Jun11 P4.5
BAC 16Apr11 C15
BPOP 21May11 C3.5
S 20Aug11 C5.5
PBR 16Apr11 C30
S 16Apr11 C4.5
PBR 16Apr11 C33

-.07
-.02

unch
-.02
-.03
-.04
-.05
-.09
-.07
-.04
-.11
-.05
-.04
-.08

129052
119247

69558
65472
58359
55439
52374
45012
43559
43181
42235
41910
39940
39736

.01

.02
5.70

.45

.16

.14

.13

.26

.11

.08

.18
9.80

.18
6.60

-.01
-.02

+.40
-.08

+.02
-.05
-.06

+.03
-.03

unch
-.23

+.60
-.41

+.45

39506
37633
37337
36420
36394
32756
31258
31007
30518
30100
29947
29450
27438
27144

Last Chng Volume Name Last Chng Volume

Australia 61 2  9777  8600    Brazil  5511 3048  4500     Europe  44  20  7330  7500    Germany  49  69  9204 1210     Hong Kong  852 2977 6000
Japan 81 3 3201 8900                   Singapore  65 6212 1000                    U.S. 1  212  318  2000                      Copyright 2011 Bloomberg Finance L. P.

SN  335716  H263-281-0  21-Mar-2011  17:49:20

Australia 61 2  9777  8600    Brazil  5511 3048  4500     Europe  44  20  7330  7500    Germany  49  69  9204 1210     Hong Kong  852 2977 6000
Japan 81 3 3201 8900                   Singapore  65 6212 1000                    U.S. 1  212  318  2000                      Copyright 2011 Bloomberg Finance L. P.

SN  335716  H263-281-0  21-Mar-2011  17:50:10

1) BAC 4 C 12 2.07 2.09 2.07 37.30 .95 1565 17657 12.00
2) BAC 4 C 13 1.16 1.18 1.16 33.17 .83 6095 33083 13.00
3) BAC 4 C 14 .45 .47 .45 29.66 .53 43559 160832 14.00
4) BAC 4 C 15 .10 .11 .11 27.70 .19 30518 194468 15.00
5) BAC 4 C 16 .02 .03 .02 30.29 .05 4269 141460 16.00

Ticker

Calls
Bid Ask Last IVM DM Volm StrikeOInt

Puts

BAC  US Equity 95) Templates 96) Actions 97) Expiry Option Monitor (OMON)
BANK OF AMERICA               14.05       .01    .0712%        14.05  /  14.04

BAC US $
DELAY  15:15  Vol  114,308,785 0p 14.2 B Hi 14.22  J  Lo  13.9  D Val Trd  1603.316m

14.05    +.01  N  T 14.05/14.04 T 35X1442

Hi 14.22 Lo 13.90 Vol 114308735 HV 7.39 91) News

92) Next Earnings 04/15/11ECalc Mode Center 14.05 Strikes 5 Exch US Compos

16 Apr 11 (26d); CSize 100.00; R 0.25

6) BAC 5 C 12 2.20 2.22 2.20 37.74 .87 886 38655 12.00
7) BAC 5 C 13 1.37 1.40 1.38 33.92 .74 1118 83262 13.00
8) BAC 5 C 14 .74 .75 .75 31.64 .54 5232 122681 14.00
9) BAC 5 C 15 .33 .34 .33 30.24 .32 8961 143760 15.00

10) BAC 5 C 16 .13 .14 .13 30.10 .16 17365 85854 16.00

21 May 11 (61d); CSize 100.00; R 0.28

11) BAC 6 C 12 2.29 2.32 2.26 37.17 .83 17 2259 12.00
12) BAC 6 C 13 1.51 1.54 1.53 34.18 .71 635 4312 13.00
13) BAC 6 C 14 .89 .91 .89 31.87 .54 981 24488 14.00
14) BAC 6 C 15 .46 .48 .47 30.39 .36 4767 18357 15.00
15) BAC 6 C 16 .21 .22 .21 29.32 .20 10848 23829 16.00

18 Jun 11 (89d); CSize 100.00; Div 0.01 USD; R 0.31

16) BAC 7 C 12 2.39 2.43 2.40 37.36 .80 1 12.00
17) BAC 7 C 13 1.64 1.66 1.63 34.26 .69 32 13.00

16 Jul 11 (117d); CSize 100.00; Div 0.01 USD; R 0.35

295) Center Strike  296) Call/Put  297) Call 298)  Put  299) Term Structure 100%+–

5

5

5

5

41) BAC 4 P 12 .03 .04 .03 39.12 -.06
42) BAC 4 P 13 .12 .13 .12 33.89 -.18
43) BAC 4 P 14 .40 .42 .42 29.78 -.47
44) BAC 4 P 15 1.05 1.07 1.08 28.37 -.80
45) BAC 4 P 16 1.97 1.99 1.99 31.91 -.93

2260
8886

22290
3745

359

52448
115852
108377

44523
24358

Ticker Bid Ask Last IVM DM Volm OInt

46) BAC 5 P 12 .15 .16 .16 37.75 -.14
47) BAC 5 P 13 .33 .34 .33 34.18 -.27
48) BAC 5 P 14 .68 .70 .70 31.66 -.46
49) BAC 5 P 15 1.27 1.29 1.32 30.27 -.68
50) BAC 5 P 16 2.07 2.09 2.06 30.15 -.84

411
2626
4332

178
537

69502
104481

89692
31884
11888

21 May 11 (61d); CSize 100.00; R 0.28

51) BAC 6 P 12 .25 .26 .25 37.26 -.18
52) BAC 6 P 13 .46 .48 .47 34.03 -.30
53) BAC 6 P 14 .84 .86 .84 31.90 -.46
54) BAC 6 P 15 1.40 1.43 1.49 30.18 -.64
55) BAC 6 P 16 2.15 2.18 2.18 29.32 -.79

835
550
552

2915
654

18 Jun 11 (87d); CSize 100.00; Div 0.01 USD; R 0.31

56) BAC 7 P 12 .34 .36 .36 37.02 -.20
57) BAC 7 P 13 .59 .61 .60 34.34 -.31

160
9408

8388
25116
20520

4672

17 Sep 11 (178d); CSize 100.00; Div 0.01 USD; R 0.35

16 Apr 11 (26d); CSize 100.00; R 0.25

Source: © 2011 Bloomberg L.P. All rights reserved. Reprinted with permission.
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paid for the contract. Her time premium of $0.40 (= 0.45 − 0.05) preserves her right to buy
BAC stock at a price of $14 for the next month, even if the market value of those shares
moves higher.2

Consider another investor who sells the April 14 Bank of America put, the details of which
are shown in the fourth row on the right side of Panel B of Exhibit 22.1. In return for an up-
front receipt of $42 (= 0.42 × 100), he must stand ready to buy 100 shares of stock in mid-
April for $1,400 if the put holder chooses to exercise his option to sell. Of course, the stock
price will have to fall from its current level before this will occur. The investor in this case
has sold an out-of-the-money contract and hopes that it will stay out of the money through
expiration. As we saw earlier, the front-end premium is all that sellers of put or call options
ever receive, and they hope to retain as much of it possible. Like the long position in the call,
the short put position benefits from an increase in BAC share prices.

Notice that most of the options listed in both panels of Exhibit 22.1 expire within a few
months of the quotation date. In fact, the expiration dates available for most of these ex-
change-traded contracts are the two nearest term months (April and May for Bank of Amer-
ica) and up to three additional months from a quarterly cycle beginning in either January,
February, or March. In the case of BAC options, April 2011 and May 2011 (which is part of
the quarterly cycle beginning in February) are the additional months most frequently listed.
For high-volume stocks like BAC, additional expiration months can also be added (June 2011
and July 2011, in this case). Finally, for investors with a very short-term perspective, the CBOE
recently created Weeklys, which are option contracts that are created on a Thursday morning
and expire on Friday afternoon of the following week.

Exhibit 22.2 gives quotations for Long-Term Equity Anticipation Securities (LEAPS), which
are simply regular call and put options with longer expiration dates. Like the contracts just de-
scribed, LEAPS are also traded on the CBOE and have comparable terms. The LEAPS quotes
allow us to see the effect that time to expiration has on the value of an option. The highlighted
entries in the display show prices for two different calls and two different puts for BAC. Each
highlighted contract has an exercise price of 15, but the expiration dates are either 0.83 years
(January 2012) or 1.83 years (January 2013) in the future. For both calls and puts, the value of
the contract increases as the expiration date is pushed further out (e.g., $1.22 for the January
2012 call versus $2.22 for the January 2013). Of course, since these contracts have the same
exercise price and underlying stock, the intrinsic value is the same for both. Thus, the differ-
ence in the contract prices is purely because of additional time premium.

Stock Index and Index ETF Options As we saw in Chapter 20, options on stock indexes,
such as the Standard and Poor’s 500, are patterned closely after equity options. However, they
differ in one important way: Index options can only be settled in cash. This is because the un-
derlying index is a hypothetical portfolio. First traded on the CBOE in 1983, index options are
popular with investors for the same reason as stock index futures: They provide a relatively
inexpensive and convenient way to take an investment or hedge position in a broad-based in-
dicator of market performance. Index puts are particularly useful in portfolio insurance appli-
cations, such as the protective put strategy described earlier and again at the end of this
chapter.

Prices for a representative sample of S&P 500 (SPX) Index options are listed in Panel A of
Exhibit 22.3. They are interpreted the same way as individual equity option prices, with each
contract specifying the transfer of 100 “shares” of the underlying index. For example, the June

2Recall from Chapter 20 that a call option’s value can be divided into two components: the intrinsic value, which is
the greater of either zero or the stock price minus the exercise price, and the time premium. In this example, the
BAC call is said to be in the money because it has positive intrinsic value, whereas an option with no intrinsic value
is out of the money.
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Exhibit 22.2 Long-Term Equity Anticipat ion Securit ies (LEAPS) Quotat ions for BAC

Calls
Last
Sale Net Bid Ask Vol

Open
Int Puts

Last
Sale Net Bid Ask Vol Open Int

12 Jan 10.00 (BAC1221A10) 4.40 −0.18 4.35 4.40 172 182474 12 Jan 10.00 (BAC1221M10) 0.48 −0.01 0.48 0.49 4168 273053

12 Jan 12.50 (BAC1221A12.5) 2.55 −0.12 2.53 2.55 1719 351828 12 Jan 12.50 (BAC1221M12.5) 1.10 0.0 1.11 1.12 1286 295074

12 Jan 15.00 (BAC1221A15) 1.22 −0.08 1.22 1.23 5846 444375 12 Jan 15.00 (BAC1221M15) 2.27 +0.04 2.29 2.30 829 195552

12 Jan 17.50 (BAC1221A17.5) 0.51 −0.04 0.50 0.51 4292 268685 12 Jan 17.50 (BAC1221M17.5) 4.05 +0.05 4.05 4.10 560 76567

12 Jan 20.00 (BAC1221A20) 0.21 0.0 0.20 0.21 1225 458962 12 Jan 20.00 (BAC1221M20) 6.25 +0.10 6.25 6.30 46 64922

12 Jan 22.50 (BAC1221A22.5) 0.09 0.0 0.09 0.10 627 215055 12 Jan 22.50 (BAC1221M22.5) 8.60 +0.15 8.65 8.70 10 21645

12 Jan 25.00 (BAC1221A25) 0.05 0.0 0.05 0.06 124 146773 12 Jan 25.00 (BAC1221M25) 11.15 +0.10 11.10 11.15 150 8463

13 Jan 10.00 (BAC1319A10) 5.05 −0.10 5.00 5.05 381 76788 13 Jan 10.00 (BAC1319M10) 1.13 +0.01 1.10 1.13 315 80528

13 Jan 12.50 (BAC1319A12.5) 3.50 −0.05 3.40 3.45 11366 115860 13 Jan 12.50 (BAC1319M12.5) 1.99 +0.01 1.99 2.01 2293 78722

13 Jan 15.00 (BAC1319A15) 2.22 −0.06 2.20 2.25 817 123032 13 Jan 15.00 (BAC1319M15) 3.25 +0.05 3.25 3.30 41 64074

13 Jan 17.50 (BAC1319A17.5) 1.42 +0.01 1.36 1.41 2607 92756 13 Jan 17.50 (BAC1319M17.5) 4.90 +0.05 4.90 4.95 418 14628

13 Jan 20.00 (BAC1319A20) 0.86 0.0 0.83 0.87 1144 61222 13 Jan 20.00 (BAC1319M20) 6.85 +0.22 6.85 6.90 27 8722

13 Jan 22.50 (BAC1319A22.5) 0.51 0.0 0.49 0.53 78 13418 13 Jan 22.50 (BAC1319M22.5) 9.00 0.0 8.90 9.05 46 2808

13 Jan 25.00 (BAC1319A25) 0.32 0.0 0.30 0.34 172 43772 13 Jan 25.00 (BAC1319M25) 11.30 +0.24 11.25 11.35 164 13367

Source: Chicago Board Options Exchange (www.cboe.com), March 22, 2011. Provided as a courtesy by Chicago Board Options Exchange, Inc.
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Exhibit 22.3 Index and Index ETF Option Quotat ions for SPX and SPY

A. Standard & Poor’s 500 Index (SPX)

Calls
Last
Sale Net Bid Ask Vol

Open
Int Puts

Last
Sale Net Bid Ask Vol

Open
Int

11 May 1290.00 (SPX1121E1290-E) 38.00 −3.60 35.50 39.40 60 823 11 May 1290.00 (SPX1121Q1290-E) 37.00 +1.00 36.00 39.90 162 3236

11 May 1300.00 (SPX1121E1300-E) 32.30 −2.45 29.70 33.60 1339 22477 11 May 1300.00 (SPX1121Q1300-E) 41.00 +0.90 40.30 44.20 2130 49400

11 May 1310.00 (SPX1121E1310-E) 26.95 −3.05 25.00 28.30 19 1994 11 May 1310.00 (SPX1121Q1310-E) 54.15 0.00 45.00 48.80 0 2089

11 May 1320.00 (SPX1121E1320-E) 22.00 −1.30 19.90 23.00 11 2613 11 May 1320.00 (SPX1121Q1320-E) 67.40 0.00 50.00 53.90 0 489

11 Jun 1290.00 (SPX1118F1290-E) 46.00 −3.00 44.70 48.00 27769 14882 11 Jun 1290.00 (SPX1118R1290-E) 47.00 0.00 45.60 48.70 27068 15077

11 Jun 1300.00 (SPX1118F1300-E) 40.00 −3.00 38.80 41.00 413 117880 11 Jun 1300.00 (SPX1118R1300-E) 52.00 1.35 50.50 52.20 1953 110187

11 Jun 1310.00 (SPX1118F1310-E) 39.00 0.0 32.60 36.50 0 23 11 Jun 1310.00 (SPX1118R1310-E) 53.80 0.00 54.10 58.00 0 446

11 Jun 1320.00 (SPX1118F1320-E) 33.00 0.0 28.40 31.70 0 1108 11 Jun 1320.00 (SPX1118R1320-E) 63.00 0.00 59.20 63.10 0 28533

B. SPDR S&P 500 ETF Trust (SPY)

Calls
Last
Sale Net Bid Ask Vol

Open
Int Puts

Last
Sale Net Bid Ask Vol

Open
Int

11 May 128.00 (SPY1121E128) 4.67 −0.30 4.56 4.64 5286 16693 11 May 128.00 (SPY1121Q128) 3.33 0.08 3.33 3.40 6680 49332

11 May 130.00 (SPY1121E130) 3.44 −0.30 3.34 3.41 6095 28701 11 May 130.00 (SPY1121Q130) 4.05 0.05 4.10 4.19 6218 91905

11 May 132.00 (SPY1121E132) 2.35 −0.29 2.30 2.35 2712 20505 11 May 132.00 (SPY1121Q132) 5.05 0.19 5.03 5.19 2434 15404

11 May 134.00 (SPY1121E134) 1.50 −0.19 1.45 1.50 4875 29814 11 May 134.00 (SPY1121Q134) 6.16 0.21 6.15 6.36 4449 8071

11 Jun 128.00 (SPY1118F128) 5.53 −0.24 5.35 5.46 1458 18730 11 Jun 128.00 (SPY1118R128) 4.38 0.05 4.44 4.51 3058 25611

11 Jun 130.00 (SPY1118F130) 4.22 −0.35 4.17 4.23 6686 44067 11 Jun 130.00 (SPY1118R130) 5.24 0.11 5.25 5.35 3661 42855

11 Jun 132.00 (SPY1118F132) 3.15 −0.24 3.10 3.16 1718 38210 11 Jun 132.00 (SPY1118R132) 6.18 0.10 6.21 6.36 1930 11348

11 Jun 134.00 (SPY1118F134) 2.29 −0.19 2.19 2.24 863 28817 11 Jun 134.00 (SPY1118R134) 7.20 −0.10 7.31 7.52 1064 8775

Source: Chicago Board Options Exchange (www.cboe.com), March 22, 2011. Provided as a courtesy by Chicago Board Options Exchange, Inc.
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2011 SPX Index call option with an exercise price of 1,300 is out of the money, given that the
index level on this day in March 2011 was 1,293.77. This contract could be purchased at the
ask price for $4,100 (= 41.00 × 100) and would only be exercised to acquire $130,000 worth of
the index if the S&P rises above 1,300 by the expiration date.

Chapter 16 introduced us to exchange-traded funds (ETFs) as an effective way to make an
investment in a stock index. Given the popularity of these products, it is not surprising that
the derivatives market now offers options based on them as well. Panel B of Exhibit 22.3 lists
a price and volume data for SPDR S&P 500 ETF (SPY) options, which are traded on the
CBOE. Since the underlying ETF is a security (unlike the index itself), these options are de-
signed like regular stock options and permit physical delivery. For example, the June 2011
SPY Index put option with an exercise price of 132 is in the money, since SPY traded at
129.29. In exchange for an upfront payment of $636 (= 6.36 × 100), the owner of this put con-
tract would find it advantageous to sell $13,200 worth of the index ETF, assuming it remained
below 132 at the expiration date.

Foreign Currency Options In our analysis of currency futures contracts in Chapter 21,
we saw that those agreements are generally designed from the viewpoint of a U.S. dollar–based
investor who thinks of the foreign (i.e., non–U.S. dollar) currency as the underlying asset in the
transaction. Foreign currency options traded on U.S. exchanges are similar in that each contract
allows for the sale or purchase of a set amount of foreign currency at a fixed exchange (FX)
rate. A currency call option permits, but does not obligate, the contract holder to buy the
currency at a later date, while a put allows the holder to sell the foreign currency if she so
desires. FX option contracts exist for several major currencies, including the euro, Australian
dollars, Japanese yen, Canadian dollars, British pounds, and Swiss francs. Although the majority
of currency options trade in OTC markets, exchange-traded versions have also existed
since being launched by the PHLX in 1982. Exhibit 22.4 shows the prevailing USD/GBP
spot rate as well as quotes for some of the British pound contracts that were available on
March 22, 2011.

Consider an investor in New York who holds British pound–denominated government
bonds in her portfolio. It is March, and, when the bonds mature in three months, she will
need to convert the proceeds back into U.S. dollars. This exposes the investor to the risk that
the British currency will weaken (i.e., will be exchangeable for fewer dollars) by June. To hedge
this risk, she buys the June put on the British pound with an exercise price of USD 163/GBP,
which is expressed in U.S. cents per pound. Thus, her initial cost to acquire a put option
allowing her to sell 10,000 pounds is USD 286 (= 0.0286 × 10,000), using the ask price (second
entry under the “Puts—Jun11” block) and delivery amount associated with the contract. This
option would allow the investor to exchange the GBP 10,000 that will come from the maturing
British bond in June for USD 16,300 (= 10,000 × 1.63). She will only exercise the contract if
the spot USD/GBP rate prevailing in June weakens to a level less than 1.63, which was her
original concern. Finally, because the spot rate at the time the put is acquired in March is
USD 1.6367/GBP, this contract is out of the money and the entire purchase price represents
a time premium.

Options on Futures Contracts Although long a staple of OTC markets, options on futures
contracts have only been exchange-traded since 1982. Also known as futures options, they give
the holder the right, but not the obligation, to enter into a futures contract on an underlying
security or commodity at a later date and at a predetermined price. Purchasing a call on a fu-
tures contract allows for the acquisition of a long position in the futures market, while exercis-
ing a put would create a short futures position. The seller of the call would be obligated to enter
into the short side of the futures contract if the option holder decided to exercise the contract,
while the seller of the put might be forced into a long futures position. Futures options exist for
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a wide variety of underlying assets, including commodities, Treasury bonds, foreign currencies,
and stock indexes. Exhibit 22.5 lists prices quotes for a representative set of contracts.

To understand how these contracts work, consider the June 2011 call option on copper
with an exercise price of $4.32 (i.e., 432 cents) per pound. This contract would cost the buyer
20.40 cents per pound of copper covered by the futures position. As each copper futures con-
tract on the Commodity Exchange (COMX) specifies 25,000 pounds of the metal, the total
purchase price for this futures call is $5,100 (= 25,000 × 0.2040). Because the June copper fu-
tures price on this day in March 2011 settled at $4.3185, this option was out of the money.

As with any call option, the holder will only exercise at the expiration date if the prevailing
price of the underlying asset exceeds the exercise price. This arrangement might fit the needs
of an electronics manufacturer exposed to higher copper prices or a speculator bullish on
copper prices. Suppose that on the expiration date, the contract price of the June futures has
risen to $4.40. The holder will exercise her option and assume a long position in the June
futures with a contract price of $4.32 per pound. Her new position will immediately be
marked to market and $2,000 (= (4.40 − 4.32) × 25,000) will be added to her margin account.
Alternatively, she may decide to unwind her below-market futures contract and take the
$2,000 in cash.

Leverage is the primary attraction of this derivative. The call buyer has been able to control
25,000 pounds of copper for two months for an investment of $5,100. Had she purchased the

Exhibit 22.4 Foreign Currency Option Quotations

1) XBJ 1C C 2.08y 2.37y 9.39 .62 162.5
2) XBJ 1C C 1.76y 2.05y .80y 9.23 .57 5 163
3) XBJ 1C C 1.48y 1.75y 9.11 .52 163.5
4) XBJ 1C C 1.21y 1.48y 1.55y 8.95 .47 10 10 164
5) XBJ 1C C .97 y 1.26y 8.88 .42 164.5

Ticker

Calls
Bid Ask Last IVM DM Volm StrikeOInt

Puts

XBC Curncy 95) Templates 96) Actions 97) Expiry Option Monitor (OMON)
BRITISH £  SPOT USD                    163.67          .55           .34%

XBC
Cancel : Screen not saved

163.67Y as of close 3/22 CurncyOMON

Hi 163.94 Lo 163.53 HV 7.39 91) News
Calc Mode Center 163.67 Strikes 5 Exch NASDAQ  QMX

Australia 61 2  9777  8600    Brazil  5511 3048  4500     Europe  44  20  7330  7500    Germany  49  69  9204 1210     Hong Kong  852 2977 6000
Japan 81 3 3201 8900                   Singapore  65 6212 1000                    U.S. 1  212  318  2000                      Copyright 2011 Bloomberg Finance L. P.

SN  335716  H263-281-0  23-Mar-2011  06:35:25

16 Apr 11 (24d); CSize 100.00; R 0.07

6) XBK 1C C 2.86y 3.23y 2.57y 9.19 .59 2 162.5
7) XBK 1C C 2.60y 2.87y 1.19y 9.07 .55 91 163
8) XBK 1C C 2.30y 2.62y 2..14y 9.01 .52 2 163.5
9) XBK 1C C 2.03y 2.37y 8.95 .49 164

10) XBK 1C C 1.78y 2.12y 8.87 .45 164.5

21 May 11 (59d); CSize 100.00; R 0.07

11) XBM 1C C 3.43y 3.80y 9.38 .57 162.5
12) XBM 1C C 3.14y 3.51y 9.32 .55 163
13) XBM 1C C 2.86y 3.24y 9.26 .52 163.5
14) XBM 1C C 2.60y 2.97y 9.20 .49 164
15) XBM 1C C 2.35y 2.69y 9.09 .46 164.5

18 Jun 11 (87d); CSize 100.00; R 0.07

16) XBU 1C C 4.78y 5.41y 9.81 .56 162.5
17) XBU 1C C 4.50y 5.14y 9.78 .54 163

17 Sep 11 (178d); CSize 100.00; R 0.07

295) Center Strike  296) Call/Put  297) Call 298)  Put  299) Term Structure 100%+–

5

5

5

5

31) XBJ 1C C .81y 1.14y 8.93 -.37
32) XBJ 1C C 1.00y 1.32y 8.82 -.42 1
33) XBJ 1C C 1.21y 1.52y 8.68 -.48
34) XBJ 1C C 1.44y 1.76y 8.55 -.53
35) XBJ 1C C 1.70 y 2.04y 8.47 -.59

Ticker Bid Ask Last IVM DM Volm OInt

36) XBK 1C C 1.68y 2.02y 9.17 -.41
37) XBK 1C C 1.88y 2.22y 9.08 -.45
38) XBK 1C C 2.11y 2.45y 9.05 -.48
39) XBK 1C C 2.34y 2.69y 8.97 -.51
40) XBK 1C C 2.60y 2.95y 8.92 -.55

21 May 11 (59d); CSize 100.00; R 0.07

41) XBM 1C C 2.30y 2.66y 9.58 -.43
42) XBM 1C C 2.51y 2.86y 9.50 -.45
43) XBM 1C C 2.74y 3.09y 9.46 -.48
44) XBM 1C C 2.99y 3.33y 9.42 -.51
45) XBM 1C C 3.25y 3.58y 9.38 -.53

18 Jun 11 (87d); CSize 100.00; R 0.07

46) XBU 1C C 3.90y 4.58y 10.63 -.44
47) XBU 1C C 4.13y 4.80y 10.59 -.46

17 Sep 11 (178d); CSize 100.00; R 0.07

16 Apr 11 (24d); CSize 100.00; R 0.07

Source: © 2011 Bloomberg L.P. All rights reserved. Reprinted with permission.
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copper outright, it would have cost her $107,962.50 (= 25,000 × 4.3185), assuming that spot
and futures prices were the same on this date. Further, the cost of the futures call is less than
margin required for a direct long position in the June copper futures contract, which was set
by the exchange at $6,413 for nonmember customers. Because leverage—and not actually ac-
quiring the futures position—is the driving force behind this market, in most cases the option
expires at virtually the same time as the futures contract.

22.2 THE FUNDAMENTALS OF OPTION VALUATION
Although options can be used by investors to anticipate future security prices, the key to un-
derstanding how they are valued is that they also are risk-reduction tools. An option’s theoret-
ical value depends on combining it with its underlying security to create a synthetic risk-free

Exhibit 22.5 Futures Option Quotat ions

Calls Puts

Strike Price Apr11 May11 Jun11 Apr11 May11 Jun11

US TREASURY BONDS (CBOT)
$100,000 pts & 64ths of 100 pct

11800 3-32 4-26 4-48 0-01 0-54 2-49

12000 1-40 3-04 3-42 0-08 1-38 3-42

12200 0-19 2-00 2-49 0-62 2-34 4-49

Open Interest Calls 181,863 Puts 235,803

HI GRADE COPPER (COMX)
25,000 lbs., cents per lb.

428 8.50 16.95 22.70 6.05 13.65 18.55

430 7.35 15.75 21.55 6.90 14.45 19.40

432 6.40 14.80 20.40 7.95 15.50 20.25

Open Interest Calls 179 Puts 302

CORN (CBOT)
5,000 bu, cents per bushel

680 14.000 36.375 65.375 7.250 29.625 51.375

685 11.250 33.875 — 9.500 32.125 —

690 8.750 31.500 60.750 12.000 34.750 56.750

Open Interest Calls 1,136,196 Puts 861,331

LIGHT SWEET CRUDE (NYMX)
1,000 bbl., dollars per bbl.

10500 3.61 5.87 7.41 3.64 5.35 6.41

10550 3.39 5.64 7.18 3.92 5.62 6.68

10600 3.19 5.43 6.96 4.22 5.91 6.96

Open Interest Calls 2,319,592 Puts 1,935,806

Source: Reprinted with permission of The Wall Street Journal Online, March 22, 2011. Copyright 2011 Dow Jones &

Company, Inc. All Rights Reserved Worldwide.
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portfolio. That is, it always is theoretically possible to use the option as a perfect hedge against
fluctuations in the value of the asset on which it is based.

This was essentially the same approach we used in Chapter 20 to establish the put-call pari-
ty relationships. The primary differences between put-call parity and what follows are twofold.
First, the hedge portfolio implied by the put-call parity transaction did not require special ad-
justment; it simply consisted of one stock long, one put long, and one call short held until the
expiration date. However, hedging an underlying asset position’s risk with a single option
position—whether it is a put or a call—often involves using multiple contracts and frequent
changes in the requisite number to maintain the riskless portfolio. Second, put-call parity did
not demand a forecast of the underlying asset’s future price level, whereas the following analy-
sis will. We will see that forecasting the volatility of future asset prices is the most important
input the investor must provide in determining option values.

22.2.1 The Basic Approach
While the mathematics associated with option valuation can be complex, the fundamental in-
tuition behind the process is straightforward and can be illustrated quite simply. Suppose you
have just purchased a share of stock in WYZ Corp. for $50. The stock is not expected to pay a
dividend during the time you plan to hold it, and you have forecast that in one year the stock
price will either rise to $65 or fall to $40. This can be summarized as follows:

Today One Year

65
50

40

Suppose further that you can either buy or sell a call option on WYZ stock with an exercise
price of $52.50. If this is a European-style contract that expires in exactly one year, it will
have the following possible expiration date values:

Today One Year

max[0,65 − 52.5] = 12.50 

max[0,40 − 52.5] = 0 
C0

Given your forecast of future WYZ stock prices, you know what the option is worth at expira-
tion. The dilemma is establishing what the contract should sell for today (i.e., C0).

This question can be answered in three steps. First, design a hedge portfolio consisting of
one share of WYZ stock held long and some number of call options (i.e., h), so that the com-
bined position will be riskless. The number of call options needed can be established by ensur-
ing that the portfolio has the same value at expiration no matter which of the two forecasted
stock values occurs, or:

65 + (h)(12.50) = 40 + (h)(0)
leaving:

h=
ð65− 40Þ
ð0− 12:5Þ =−2:00

There are both direction and magnitude dimensions to this number. The negative sign indi-
cates that, in order to create negative correlation between two assets that are naturally posi-
tively correlated, call options must be sold to hedge a long stock position. Further, given that
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the range of possible expiration date option outcomes (i.e., 12.5 − 0) is only half as large as the
range for WYZ stock (i.e., 65 − 40), twice as many options must be sold as there is stock in
the hedge portfolio. The value h is known as the hedge ratio.3 Thus, the risk-free hedge portfo-
lio can be created by purchasing one share of stock and selling two call options.

The second step assumes capital markets that are free from arbitrage, so that all riskless in-
vestments are priced to earn the risk-free rate over the time until expiration. The hedge port-
folio costing $[50 − (2)(C0)] today would grow to the certain value of $40 by the following
formula:

[50 − (2.00)(C0)](1 + RFR)T = 40
where:

RFR= the annualized risk-free rate
T = the time to expiration ði:e:, one yearÞ 

Two unknown values exist in this formula: C0 and RFR. Finding a suitable estimate for RFR
seldom is a problem because the investor can use as a proxy the yield to maturity on a U.S.
Treasury security of appropriate length. For example, if the one-year T-bill yield is 8 percent,
the formula for C0 can be solved as follows:

C0 =
50− 40=1:08

2:00
= $6:48

This calculation is the third and final step in establishing the call’s fair market value. That is,
$6.48 represents the fundamental value of a one-year call option on WYZ stock, given both the
prevailing market prices for two other securities (i.e., stock and T-bills) and the investor’s fore-
cast of future share values, which becomes the critical element in determining if this present
value is a reasonable estimate. Finally, because the call option is currently out of the money,
this amount is purely a time premium.

22.2.2 Improving Forecast Accuracy
Because it is unrealistic to assume only two possible outcomes for future WYZ share prices,
the expiration date forecast of stock prices can be expanded to allow for numerous possibili-
ties. To see the consequences of this expansion in the simplest terms possible, consider a re-
vised forecast that includes only one additional potential price falling between the previous
values:

Today One Year

65.00

50 50.99

40.00

The three-step riskless hedge approach to calculating C0 is still conceptually valid, but it
must be modified because it is now impossible to calculate a single hedge ratio that simulta-
neously accounts for all three Date T possibilities.

Creating a Stock Price Tree The solution to this problem involves dividing the time to expi-
ration into as many subintervals as necessary so that at any point in time the subsequent price can

3In some valuation models (e.g., Black-Scholes), the hedge ratio is expressed as the option’s potential volatility divided
by that of the stock. In this example, that would be (0 − 12.5) ÷ (65 − 40) = −0.5, meaning that the option is half as
volatile in dollar terms as the share of stock. Of course, this alternative calculation is just the reciprocal of the value of
h = −2.00.
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only move up or down. In this example, only one additional subinterval is needed. Exhibit 22.6
shows how the WYZ stock price forecast might be embellished. This illustration, which is some-
times called a stock price tree, indicates that for the stock price to reach, say, $65 in one year, it
must first move up to $57.01 in Subperiod S1 before moving up a second time to its final value.
Similarly, the lower extreme of $40 can only be reached by two consecutive “down” price
changes. There are two different paths to the terminal outcome in the middle: (1) one “up” fol-
lowed by one “down,” or (2) a down movement followed by an up movement—both reach
$50.99.

Once the investor fills in this price tree, the call option’s value can be solved by working
backward on each pair of possible outcomes from the future. If, for instance, an initial up
movement left the price of WYZ stock at $57.01, a price change over the remaining subperiod
could be characterized as:

S1 One Year

65.00
57.01

50.99

The corresponding change in the value of the call option (i.e., C11) can then be shown as:

S1 One Year

12.50
C11

0.00

With X = 52.50, the call option will be in the money at expiration only if WYZ stock moves
up in price again. This suggests a hedge ratio of:

h=
ð65:00− 50:99Þ
ð0:00− 12:50Þ =−1:12

meaning that the riskless hedge portfolio at this point would contain one share of stock long
and 1.12 calls short. The intermediate option value is then found by solving:

[57.01 − (1.12)(C11)](1.08)
0.5 = [65 − (1.12)(12.50)] = 50.99

or

C11 =
57:01− 50:99=1:0392

1:12
= $7:09

Here the factor 1.0392 [= (1.08)0.5] is roughly one-half the annual risk-free rate (plus one)
since the original holding period was divided into two six-month subintervals.

Exhibit 22.6 Forecasted Stock Price Tree (Three Terminal Outcomes)

Today S1 One Year

50

57.01

65.00

50.99

40.00

44.72
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Valuing in Other Subintervals Having established the value for C11, the value for the op-
tion corresponding to an S1 share price of $44.72 (i.e., C12) can be established by the same
three-step procedure with the stock and option price trees truncated as follows:

S1 One Year

50.99
44.72

40.00

and

S1 One Year

0.00
C12

0.00

In this case, the call option is certain to be out of the money at the expiration date one subin-
terval hence since even a subsequent increase to $50.99 (i.e., an up move in the second subpe-
riod) would leave the share price below the $52.50 exercise price. Thus, it is clear that C12

must be $0.00. Further, the concept of forming a riskless hedge portfolio under such circum-
stances is meaningless.

These intermediate calculations have little importance to the investor who only cares about
the current value of the option. They are a necessary evil as C0 cannot be established before
determining C11 and C12. With these values in hand, the relevant part of the stock price tree is:

Today S1

57.01
50.00

44.72

with the corresponding call option tree being given by:

Today S1

7.09
C0

0.00

Once again applying the three-step valuation process, the initial (i.e., Date 0) hedge ratio is:

h=
ð57:01− 44:72Þ
ð0:00− 7:09Þ =−1:73

so that the riskless hedge portfolio at inception would short 1.73 calls for every share held
long. The current option value is then found by solving:

[50.00 − (1.73)(C0)](1.08)
0.5 = [44.72 − (1.73)(0.00)] = 44.72

or

C11 =
50:00− 44:72=1:0392

1:73
= $4:02

These initial, intermediate, and terminal option values are summarized in Exhibit 22.7.
Two interesting things resulted from this expansion of possible stock price outcomes. First,

the addition of a third potential terminal stock price had the effect of reducing the Date 0 op-
tion value from $6.48 to $4.02. Although this reduction was a consequence of choosing a third
stock price (i.e., $50.99) that caused the option to be out of the money—selecting a value
closer to $65.00 would have increased C0—it does underscore that the option valuation process
critically depends on the investor’s stock price forecast. Second, the hedge ratio changes with
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stock price changes prior to the expiration date. That is, the composition of the riskless hedge
portfolio must be rebalanced after each share price movement. From the initial position of be-
ing short 1.73 calls against one share held long, an upward movement in WYZ stock from
$50.00 to $57.01 would require buying back 0.61 (= 1.73 − 1.12) options. Thus, replicating a
risk-free position with stock and call options is a dynamic process.

Expanding the Stock Price Tree This valuation process can become even more precise as
more terminal share price outcomes are included in the forecast. As this happens, the number
of pairwise calculations and the number of necessary subperiods will also increase. Consequently,
there is a trade-off between realism and the volume of required calculations. To see how even
seemingly minor expansions of the stock price forecast can dramatically increase the computa-
tional burden, consider the implications of including four potential expiration date stock prices:

Today One Year

50

65.00

55.29

47.03

40.00

Valuing the option in this case will require the creation of two subintervals (S1 and S2) and
five intermediate stock price forecasts. These are illustrated in Exhibit 22.8.

To compute C0, the investor must now work recursively backward through calculations for the
five intermediate option values: C21, C22, and C23 in Subperiod S2 and C11 and C12 in Subperiod 1.
Each of these calculations applies the same three-step riskless hedge process outlined earlier, ap-
propriately modified for the new length of a subperiod (i.e., one-third of a year instead of six
months). If, for instance, two consecutive up movements took the price of WYZ stock from
$50.00 to $54.57 to $59.56, a price change over the remaining subperiod could be characterized as:

S2 One Year

65.00
59.56  

55.29

The change in the value of the call option from this uppermost state of Subinterval S2 (i.e.,
C21) can then be shown as:

S2 One Year

12.50
C21

2.79

Exhibit 22.7 Tree of Calculated Option Values (Three Terminal Outcomes)

Today S1 One Year

4.02

7.09

12.50

0.00

0.00

0.00
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Given its exercise price of $52.50, the call option would be certain to be in the money for both
expiration date stock values. This suggests a hedge ratio of:

h=
65:00− 55:29
2:79− 12:50

=−1:00

so that the riskless hedge portfolio at this point would contain one share of stock long and one
call short. C21 can then be found by solving:

[59.56 − (1.00)(C21)](1.08)
0.33 = [65 − (1.00)(12.50)] = 52.50

or

C21 =
59:56− 52:50=1:026

1:00
= $8:39

The discount factor of 1.026 (= (1.08)0.33) is now based on roughly one-third of the annual
risk-free rate since the one-year option expiration period was adjusted to accommodate
three subintervals. Solving for the remaining values leaves the option value tree shown in
Exhibit 22.9. Once again, the net effect of these particular forecast improvements has been to
change the current value of the derivative to $3.60.

Exhibit 22.8 Forecasted Stock Price Tree (Four Terminal Outcomes)

Today S1 S2 One Year

50.00

54.57

59.56

65.00

55.29

47.03

40.00

50.66

43.09

46.62

Exhibit 22.9 Tree of Calculated Option Values (Four Terminal Outcomes)

Today S1 S2 One Year

3.60

5.53

8.39

12.50

2.79

0.00

0.00

1.63

0.00

0.95
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22.2.3 The Binomial Option Pricing Model
A crucial element of this approach to option valuation is that future changes in the underlying
asset’s price always can be simplified to one of two possibilities: an up movement or a down
movement. As shown by Rendleman and Bartter (1979) and Cox, Ross, and Rubinstein (1979),
this analytical development is part of a more general valuation methodology known as the
two-state option pricing model. The preceding examples required the investor to specify cash
amounts for each of the future potential stock prices in all the subperiods demanded by the
forecast, a daunting task as the number of terminal outcomes is allowed to grow larger with
the time to expiration of the contract.

Forecasting Price Changes To simplify this process, suppose an investor focuses her
estimates on how stock prices change between subperiods, rather than on the dollar levels. Be-
ginning with today’s known stock price, for the next subperiod she forecasts: (1) one plus the
percentage change for an up (u) movement, and (2) one plus the percentage change for a
down (d) movement. Further, to limit the number of required forecasts, suppose she also
assumes that the same values for u and d apply to every up and down price change in all
subsequent subperiods. With these assumptions, the investor need only forecast three things:
u, d, and N—the total number of subperiods.

Exhibit 22.10 shows the effect that these modifications—which represent the essence of the
binomial option pricing model—have on the forecasted stock price and option value trees.
Consistent with the four-outcome version of the preceding example, this illustration allows

Exhibit 22.10 Binomial Model Forecast Trees

Today S1 S2 One Year

S

(u)S

(uu)S

(uuu)S

(uud)S

(udd)S

(ddd)S

(ud)S

(dd)S

(d)S

Today S1 S2 One Year

C0

Cu

Cuu

Cuuu = max[0,(uuu)S – X]

Cuud = max[0,(uud)S – X]

Cudd = max[0,(udd)S – X]

Cddd = max[0,(ddd)S – X]

Cud

Cdd

Cd

A. Stock Price Forecasts

B. Option Value Forecasts
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for three subperiods (i.e., N = 3). The upper panel of the display shows that after an up and a
down movement during the first two subperiods, the initial stock price of S will have changed
to (ud)S. The values (ud)S and (du)S are equal, meaning that the forecast does not depend on
whether the stock price begins its journey by rising or falling. Once u, d, and N are determined,
the expiration date payoffs to the option (i.e., Cuuu, Cuud, Cudd, and Cddd) are established.

As before, the initial value for the call, C0, can be solved by working backward through the
tree and solving for each of the remaining intermediate option values. Another distinct advan-
tage of the binomial model is that these intermediate values are much easier to compute. In
the jth state in any subperiod, the value of the option can be calculated by:

22.1 Cj =
ðpÞCju + ð1− pÞCjd

r

where:

p =
r − d
u− d

and

r = one plus the risk-free rate over the subperiod

If p is interpreted as the probability of an up movement in the security’s price, which would
mean that (1 − p) is the probability of a down move, then the formula for Cj has an intuitively
appealing interpretation. The option’s value at any point is simply its expected value one subpe-
riod hence discounted back to the current time. Further, although p was not an explicit part of
the investor’s forecast, it is nevertheless generated by the model. In this sense, p is referred to
as the implied probability of an upward price movement. To ensure that this interpretation holds,
the binomial model requires that d < r < u, a condition that is quite reasonable in practice.

Generalizing the Model Equation 22.1 can be extended by recognizing that the value for Cj

is one of the inputs for valuing the option in the preceding subperiod. Thus, the formula for
an option in Subperiod t can be inserted into the right-hand side of the formula for Subperiod
t − 1. Carrying this logic all the way back to Date 0, the binomial option valuation model
becomes:

22.2 C0 =
XN
j = 0

N!
ðN − jÞ!j! p

jð1− pÞN − j max½0; ðu jdN − jÞS−X�
( )

÷ rN

where:

N!= ½ðNÞðN − 1ÞðN − 2Þ…ð2Þð1Þ�
To interpret Equation 22.2, the ratio [N! ÷ (N − j)!j!] is the “combinatorial” way of stating
how many distinct paths lead to a particular terminal outcome, pj(1 − p)N−j is the probability
of getting to that outcome, and max[0, (ujdN−j)S − X] is the payoff associated with that out-
come. Letting m be the smallest integer number of up moves guaranteeing that the option will
be in the money at expiration (i.e., (umdN−m)S > X), this formula can be reduced further to:

22.3 C0 =
XN
j =m

N!
ðN − jÞ!j! p

jð1− pÞN − j ½ðu jdN − jÞS−X�
( )

÷ rN

As an example of how this model works, assume the investor has gathered data and has
made her forecasts as follows: S = 50.00, X = 52.50, T = one year, RFR = 8 percent (through
expiration), u = 1.09139, d = 0.92832, and N = 3. The investor has divided the one-year life of
the option into three subperiods and estimated up and down moves during any subperiod as
slightly greater than 9 and 7 percent, respectively. Also, the values for r and p implied by these
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forecasts are 1.026 [= (1.08)0.33] and 0.599 [= (1.026 − 0.92832) ÷ (1.09139 − 0.92832)]. By
Equation 22.3, which ignores the two terminal option outcomes that are equal to zero, the
value of a one-year European-style call option with an exercise price of $52.50 is:

C0 =
ð3Þð0:599Þ2ð0:401Þð2:79Þ+ ð1Þð0:599Þ3ð12:50Þ

ð1:026Þ3 = $3:60

This is the same value the three-step approach produced in the previous example because the
forecasted stock price tree in Exhibit 22.8 was generated with these same values of u and d (e.g.,
(uu)S = (1.09139)2(50) = $59.56). Thus, the tree of forecasted option values illustrated in Exhibit
22.9 may be replicated through repeatedly calculating the “State j” equation.4 With this notation,
the hedge ratio for any state j becomes:

hj =
ðu− dÞSj
ðCjd −CjuÞ

So, a share of stock held long could be hedged initially by shorting 1.78 call options
[= (1.09139 − 0.92832)(50) ÷ (0.95 − 5.53)], a position that would be rebalanced to 1.32 calls
after one subperiod if the first price change was positive.

22.2.4 The Black-Scholes Valuation Model
The binomial model is a discrete method for valuing options because it allows security price
changes to occur in distinct upward or downward movements. Prices can also be assumed to
change continuously over time. This was the approach taken by Black and Scholes (1973) in
developing their method for valuing European-style options. This is not a more realistic
assumption because it presumes that security prices change when markets are closed (e.g., at
night or on weekends). The advantage of the Black-Scholes approach—identical in spirit to
the basic three-step, riskless hedge method outlined earlier—is that it leads to a relatively
simple, closed-form equation capable of valuing options accurately under a wide array of
circumstances.

The Black-Scholes model assumes that stock price movements can be described by a statis-
tical process known as geometric Brownian motion. This process is summarized by a volatility
factor, σ, which is analogous to the investor’s stock price forecasts in the previous models. For-
mally, the stock price process assumed by Black and Scholes is:

ΔS
S

= μ½ΔT�+ σε½ΔT�1=2

so that a stock’s return (ΔS/S) from the present through any future Period T has both an ex-
pected component (μ[ΔT]) and a “noise” component ðσε½ΔT�1=2Þ, where μ is the mean return
and ε is the standard normally distributed random error term.5

Assuming the continuously compounded risk-free rate and the stock’s variance (i.e., (σ2))
remain constant until the expiration date T, Black and Scholes used the riskless hedge intuition
to derive the following formula for valuing a call option on a nondividend-paying stock:

22.4 C0 = SN(d1) − X(e−(RFR)T)N(d2)

where e−(RFR)T is the discount function for continuously compounded variables,

d1 = [ln(S/X) + (RFR + 0.5σ2)[T]] ÷ (σ[T]1/2)

4For example, Cuu = [(0.599)(12.50) + (0.401)(2.79)] ÷ (1.026) = $8.39.
5For a detailed analysis of the mathematics underlying the Black-Scholes model, see Hull (2009).
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and

d2 = d1 − σ[T]1/2

with ln(·) being the natural logarithm function. The variable N(d) represents the cumulative
probability of observing a value drawn from the standard normal distribution (i.e., one with a
mean of zero and a standard deviation of one) equal to or less than d. As the standard normal
distribution is symmetric around zero, a value of d = 0 would lead to N(d) = 0.5000; positive
values of d would then have cumulative probabilities greater than 50 percent, with negative
values of d leading to cumulative probabilities of less than one-half.

Values for N(d) can be established in two ways. First, an investor can use a table of calcu-
lated values for the standard normal distribution, as in Appendix D at the end of the book. For
example, if the value of d1 is 0.65, N(d1) could be established by finding the entry correspond-
ing to the 0.6 row and the 0.05 column, or 0.7422. This means that 74.22 percent of the ob-
servations in the standard normal distribution have a value of 0.65 or less. If d1 had been
−0.65, the value of N(−d1) = 1 − N(d1) = 1 − 0.7422 = 0.2578, which must be the case since
the distribution is symmetric.

A second approach to calculating cumulative normal probabilities is approximating them
with the following formula shown by Carr (1988):

NðdÞ≈ 0:5e− ðd2Þ=2− 281=ð83− 351=dÞ if d < 0
1− 0:5e− ðd2Þ=2− 281=ð83+ 351=dÞ if d≥ 0

�

For example, with d = 0.65, we have an approximate probability of:

Nð0:65Þ≈ 1− 0:5e− ð0:652Þ=2− 281=ð83+ 351=0:65Þ = 0:7422

Properties of the Model The Black-Scholes valuation model reveals that the option’s value
is a function of five variables:

1. Current security price
2. Exercise price
3. Time to expiration
4. Risk-free rate
5. Security price volatility

so that C = f(S, X, T, RFR, σ). The first and fourth factors are observable market prices, and
the second and third variables are defined by the contract itself. Thus, the only variable an in-
vestor must provide is the volatility factor, which embeds the investor’s forecast of future stock
prices.

The value of the call option will rise with increases in each of the five factors except the
exercise price. Exhibit 22.11 summarizes these relationships. The middle column of the exhibit
shows what will happen to the value of the call when one of the five factors increases. The

Exhibit 22.11 Factors Affecting Black-Scholes Option Values

WILL CAUSE AN INCREASE/DECREASE IN:

An Increase In: Call Value Put Value

Security price (S) Increase Decrease

Exercise price (X) Decrease Increase

Time to expiration (T) Increase Increase or decrease

Risk-free rate (RFR) Increase Decrease

Security volatility (�) Increase Increase
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intuition behind the first three of these relationships is straightforward: An increase in the un-
derlying asset’s price (i.e., S) will increase the call’s intrinsic value; a larger exercise price (i.e.,
X) will reduce the intrinsic value. Also, the longer the option has until it expires, the more
valuable the time premium component. This is because a greater opportunity exists for the
contract to finish in the money. On the other hand, the relationships between C, RFR, and σ
are less obvious. An increase in RFR will increase the call’s value because this reduces the pres-
ent value of X, an expense that the call holder must pay at expiration to exercise the contract.
Similarly, when the volatility of the underlying asset’s price increases, the call becomes more
valuable since this increases the probability that the option will be deeper in the money at
expiration.6

Another useful facet of the Black-Scholes model is that the hedge ratio at any moment
is simply N(d1), the partial derivative of the call’s value with respect to the stock price (i.e.,
δC/δS). N(d1) is the change in the option’s value given a one dollar change in the underlying
security’s price. For this reason, N(d1) often is called the option’s delta, and it indicates the
number of stock shares that can be hedged by a single call—the exact reciprocal of the previ-
ous interpretation of the hedge ratio, h. Finally, the Black-Scholes model is actually an exten-
sion of the binomial model. As the number of subperiods (i.e., N) approaches infinity, the up
or down price movements begin to occur on a continuous basis. If the values of u and d are
then set equal to e�½ΔT�

1=2

and e−�½ΔT�
1=2

, respectively, the binomial model collapses to become
the Black-Scholes formula.

An Example Consider the following values for the five input variables: S = 40, X = 40, T =
one year, RFR = 9 percent, and σ = 0.30. To calculate the Black-Scholes value of a European-
style call option under these conditions, first calculate:

d1 = ðlnð40=40Þ+ ð0:09+ 0:5ð0:3Þ2Þ½1�Þ÷ ð0:3½1�1=2Þ= 0:45

and

d2 = 0.45 − 0.3[1]1/2 = 0.15

so that:

Nðd1Þ= 1− 0:5e− ð0:452Þ=2− 281=ð83+ 351=0:45Þ = 0:6736

and

Nðd2Þ= 1− 0:5e− ð0:152Þ=2− 281=ð83+ 351=0:15Þ = 0:5596

Thus:

C0 = (40)(0.6736) − 40(e−.09)(0.5596) = $6.49

N(d1) says that the call option will change in value by about 67 cents for every dollar of a
change in the underlying asset, which suggests a hedge ratio of one-and-a-half calls short for
every stock share held long. Exhibit 22.12 shows how both the option’s value and N(d1)
change as the security’s value changes—with the other factors held constant. Notably, the
hedge ratios range in value from 0 to 1, and increase as stock prices increase. Therefore, the
deeper in the money the option is, the closer its price movements will come to duplicating
those of the stock itself. The relationship between stock prices and call option prices for this
example is shown in Exhibit 22.13. The delta, or hedge ratio, associated with a given stock
price is simply the slope of a line tangent to the call option price curve.

6In more technical terms, these relationships can be summarized as δC/δS > 0, δC/δRFR > 0, δC/δT > 0, δC/δσ > 0,
and δC/δX < 0.
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22.2.5 Estimating Volatility
Just as the growth rate of dividends (i.e., g) was a crucial element in establishing the funda-
mental value of common stock using the dividend discount model, option valuation depends
critically on an accurate forecast of the underlying asset’s future price level. In the Black-
Scholes framework, this means selecting the proper σ, which is equivalent to the standard de-
viation of returns to the underlying asset. This value can be estimated in two ways. First, it can
be calculated in the traditional manner using historical returns. Specifically, calculate the Day t
price relative as Rt = ln(Pt ÷ Pt−1). If a series of price relatives are calculated for a sequence of
N days in the recent past, the mean and standard deviation of this series can be established as:

�
R=

1
N

� �XN
t = 1

Rt  and σ
2 =

1
N − 1

� �XN
t = 1

ðRt −
�
R Þ2

The factor σ is expressed in terms of daily price movements. To annualize this value, σ can be
multiplied by the square root of the number of trading days in the year (usually assumed to be
250). The advantage of historical volatility is that it is easy to compute and requires no prior
assumption about stock market efficiency; its disadvantage is its presumption that stock price
behavior in the future will continue as it has in the past, a sometimes dubious assumption.

Exhibit 22.13 Black-Scholes Values

0
20 30 40 50 60 70

Stock Price

Black-Scholes
Value

Intrinsic
Value

10

20

30
Call Option Value
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Exhibit 22.12 Example of Black-Scholes Valuat ion

Stock Price ($) Call Value ($) Hedge Ratio

25 0.44 0.1321

30 1.51 0.3054

35 3.53 0.5020

40 6.49 0.6736

45 10.19 0.8003

50 14.42 0.8837

55 18.98 0.9347

Note: Assumes X = 40, T = 1 year, RFR = 9%, and � = 0.30.
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Exhibit 22.14 lists annualized 30-day historical volatilities for a representative sample of op-
tionable stocks during May 2007 and December 2010.

An alternative to relying on historical price movements is a second volatility estimation ap-
proach that involves the Black-Scholes equation. Recall that if we know all five input factors—
S, X, T, RFR, and σ—we can solve for the value of the call option. However, if we know the
current price of the option (call it C*) and the four other variables, we can calculate the level
of σ that forces the Black-Scholes value to equal C*. That is, the volatility implied by current
market prices is established by finding σ* such that C* = f(S, X, T, RFR, σ*); the value σ* is
known as the implied volatility. No simple closed-form solution exists for performing this cal-
culation; it must be done using a search routine.

Implied volatility is advantageous because it calculates the same volatility forecast investors use
to set option prices. The disadvantage of implied volatility is its presumption that markets are ef-
ficient in that the option price set in the market corresponds directly to that generated by the
Black-Scholes equation. Beckers (1981) has shown that implied volatilities do a better job than
historical volatilities of predicting future stock price movements; however, Figlewski (1989b) and
Shiu, Pan, Lin, and Wu (2010) caution that σ* can be “noisy” because it picks up not only the true
level of volatility but also any misestimate inherent in the valuation or trading process.

Brown, Harlow, and Tinic (1989) estimated the volatilities implied by the S&P 500 Index call
option contract for the 121-day period surrounding the stock market crash on October 19, 1987.
These calculations are reproduced in Exhibit 22.15. The time variable is denominated relative to
“Black Monday” (i.e., Day 0). To see how much market risk changed with the crash, the average
implied volatility measure for the period Day −60 to Day −5 (i.e., the period beginning approxi-
mately two and a half months before the crash) was 18.9 percent. The comparable statistic for the
period from Day +5 to Day +60 was 43.3 percent. Moreover, on Black Monday itself, the implied
volatility rose to 145 percent, more than seven and a half times its precrash level!

Exhibit 22.14 Annualized Historical Volati l i ty Estimates

30-day Volatility Estimate (%)

Company Ticker May 2007 December 2010

Altria MO 11.30 10.92

Amazon.com AMZN 36.57 17.55

Applied Materials AMAT 30.76 13.93

Bank of America BAC 8.58 30.74

Cisco Systems CSCO 31.71 14.71

Citigroup C 16.63 22.37

Coca-Cola KO 12.65 10.08

Dell Computer DELL 41.13 23.52

Duke Energy DUK 15.93 7.09

eBay EBAY 21.15 19.97

General Electric GE 10.07 15.79

Halliburton HAL 23.74 20.49

Intel INTC 21.41 10.50

Liz Claiborne LIZ 13.41 32.95

Merck MRK 14.46 8.39

Oracle ORCL 18.52 18.49

Pfizer PFE 9.65 11.32

Tivo TIVO 41.20 21.24

Walmart WMT 9.61 8.83

Xerox XRX 20.34 13.73

Source: Chicago Board Options Exchange, March 20, 2011. Provided as a courtesy by Chicago Board

Options Exchange, Inc.
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The concept of implied volatility is also the foundation of a popular measure of stock market
sentiment. Introduced by Whaley (1993), the Volatility Index (VIX) is calculated as a weighted
average of the implied volatility estimates from options on the Standard & Poor’s 500 Index using
a wide range of exercise prices. VIX purports to measure investor expectations of near-term (i.e.,
30-day) volatility in the stock market, with higher levels of the index indicating greater investor
wariness about future economic conditions. In a typical year, the VIX can range between 10.00
and 45.00 percent. Futures and option contracts using the VIX as the underlying asset have traded
on the CBOE since 2004 and 2006, respectively, and a S&P 500 VIX ETF began trading in 2010.

22.2.6 Problems with Black-Scholes Valuation
The Black-Scholes option valuation model is popular with investors for at least two reasons: It is
computationally convenient, and it produces reasonable values under a wide variety of conditions.
There are, however, circumstances in which the model is less than desirable. In an empirical test
of the Black-Scholes equation, MacBeth and Merville (1979) showed that implied volatilities
tended to be overly large when the associated call options were in the money and too small for
out-of-the-money contracts. Given the assumption that at-the-money options are priced fairly
by the market, this suggested that in-the-money options were priced higher by investors than
their Black-Scholes values, with the opposite being true for the out-of-the-money contracts.
Thus, for the authors’ sample of stocks, the Black-Scholes model overvalued out-of-the-money
call options and undervalued in-the-money contracts. Interestingly, in two different studies,
Rubinstein (1985b, 1994) found evidence that both supported and contradicted these results.

In general, any violation of the assumptions upon which the Black-Scholes model is based
could lead to a misvaluation of the option contract. For instance, because stock prices do not
change continuously, less actively traded stocks might have options that are priced differently
in the market than those stocks that trade frequently. Figlewski (1989a) noted how market im-
perfections (brokerage fees, bid-ask spreads, and inflexible position sizes) can create arbitrage-
able differences between option values and prices. He cautioned that Black-Scholes values
should be viewed as approximations, best suited for comparing prices of different contracts.
Black (1989a) has observed that other conditions of the model are almost certain to be violated
in practice, such as the assumption that the risk-free rate and volatility level remain constant
until the expiration date. Cornell (2010) notes that misestimations of future stock price dy-
namics due to inappropriate historical volatilities can lead to option misvaluations.

Exhibit 22.15 Impl ied Volat i l it ies and the Stock Market Crash of 1987
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22.3 OPTION VALUATION: EXTENSIONS AND ADVANCED TOPICS
The preceding discussion has concentrated on the valuation of European-style call options
having a nondividend-paying stock as the underlying asset. Many other conditions and under-
lying assets exist for which options need to be valued. This section explores several extensions
of the basic approach.

22.3.1 Valuing European-Style Put Options
The put-call-spot parity model of Chapter 20 held that, in an efficient market, the value of a
European-style put on a nondividend-paying security should be equivalent to a portfolio short
in the security while long in both a call option and a Treasury bill having a face value equal to
the common exercise price X. With continuous discounting for the T-bill, this relationship can
be expressed:

P0 = C0 + X(e−(RFT)T) − S

so, if we know the prices of the security, the call option, and the T-bill, we can solve for the
value of the put option. Inserting the Black-Scholes value for C into this expression, we have:

P0 = [SN(d1) − X(e−(RFR)T)N(d2)] + X(e−(RFR)T) − S

which can be manipulated to equal:

22.5 P0 = X(e−(RFR)T)N(−d2) − SN(−d1)

where all the notation is the same as before. Equation 22.5 is the Black-Scholes put option val-
uation model.

The comparative statics of put option valuation were shown in the final column of Exhibit
22.11. The value of the put will increase with higher levels of X but decline with an increase in
S because of the effect these movements have on the contract’s intrinsic value. Like the call
option, the put’s value benefits from an increase in σ since this increases the likelihood that
the contract will finish in the money. Also, an increase in the risk-free rate reduces the present
value of X, which hurts the holder of the put who receives the exercise price if the contract is
executed. Finally, the sign of δP/δT could be either positive or negative, depending on the
trade-off between the longer time over which the security price could move in the desired di-
rection and the reduced present value of the exercise price received by the seller at expiration.

In the preceding valuation example, we had the following inputs: S = 40, X = 40, T = one
year, RFR = 9 percent, and σ = 0.30. With these assumptions, d1 and d2 still are 0.45 and 0.15,
respectively, but now we need to compute N(−0.45) = 1 − 0.6736 = 0.3264 and N(−0.15) =
1 − 0.5596 = 0.4404. Thus:

P0 = 40(e−.09)(0.4404) − 40(0.3264) = $3.04

Finally, the hedge ratio for the put option in this model is [N(d1) − 1], which in this case is
−0.3264 and indicates that the put option’s value will decrease by approximately 33 cents for
every dollar increase in S.

22.3.2 Valuing Options on Dividend-Bearing Securities
We learned earlier that the put-call parity relationship required an adjustment when the un-
derlying asset common to the put and call options paid a dividend. This adjustment is needed
because the payment of the dividend reduces the asset’s market value. Other than the tax im-
plications, the underlying asset’s owner should not lose any overall net worth with the pay-
ment of the dividend. However, the prospective call option owner will not receive the
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dividend; therefore, the reduction in the present value of the stock will diminish the value of
his position. Being rational, he will reduce the price he is willing to pay for the call option on
the dividend-bearing security. Consequently, dividends become a sixth factor in the option val-
uation process.

The original Black-Scholes valuation model can be modified to incorporate dividend pay-
ments in two ways. The most straightforward approach is reducing the current share price by
the present value of the dividends paid during the option’s life and then using this amount in
place of the actual stock price, that is, replace S in the model with S 0= S − PV (dividends). For
the case of the one-year, at-the-money call option with an exercise price of $40 that we saw
earlier, assume that a dividend payment of $1 is made in six months, with another $1 paid
just prior to expiration. The continuously compounded risk-free rate and volatility factors
were 9 percent and 30 percent, respectively, so:

S 0= 40 − (1)e−(0.09)(0.5) − (1)e−(0.09)(1.0) = 38.13

When inserted into the formulas for d1 and d2, S 0 generates values of 0.29 and −0.01,
respectively.

With these inputs, the Black-Scholes valuation then becomes:

C0 = (38.13)N(0.29) − (40)e−0.09N(−0.01) = (38.13)(0.6141) − (36.56)(0.4960) = $5.28

This amount can be compared to the $6.49 contract value for an otherwise identical call on a
nondividend-paying share that we estimated earlier. The reduction in option value (i.e., $1.21)
is not as great as the present value of the dividends (i.e., $1.87). This is due to the possibility
that the option would have expired out of the money even without the dividend payment,
meaning that the dividend-induced stock price reduction will not always affect the contract’s
terminal payoff. Also, the hedge ratio in the formula is reduced from its original level of
0.6736 to 0.6141.

The second approach involves modifying the model itself rather than the stock price input.
This requires expressing the dividend in yield form, defined as the annual payment divided by
the current stock price, and assuming that this yield is paid continuously. Merton (1973) first
showed that the Black-Scholes model can be rewritten as:

C0 = (e−(D)T)SN(d1) − X(e−(RFR)T)N(d2)

with:

d1 = [ln((e−(D)T)S/X) + (RFR + 0.5σ2)[T]] ÷ (σ[T]1/2)
and

d2 = d1 − σ[T]1/2

where:

D = the annualized dividend yield

The yield appears as a “discount” factor to the current stock value in two places in these equa-
tions. If we set S 0 = (e−(D)T)S, this second dividend adjustment is just a continuous version of
the first.

Extending the original example, we now have six factors to include: S = 40, X = 40, T = one
year, RFR = 9 percent, σ = 30 percent, and D = (2/40) = 5 percent. Plugging these into the
model, we get values of 0.28 for d1 and −0.02 for d2 so that:

C0 = ðe−0:05Þð40ÞNð0:28Þ− ðe−0:09Þð40ÞNð−0:02Þ
= ð38:05Þð0:6103Þ− ð36:56Þð0:4920Þ= $5:23

This amount differs from the first adjustment process amount because the assumption of a
continuous dividend stream does not match the reality of how these payments are made.
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However, modifying the model’s structure is often much more convenient than adjusting the
stock input level for a specific payment structure.

22.3.3 Valuing American-Style Options
The preceding discussion considered European-style options. If the contract had been American
style—that is, its exercise is not limited to the expiration date—how would the valuation process
change? The possibility of early exercise makes the derivation of an exact closed-form analog to
the Black-Scholes equation an elusive goal. Instead, Roll (1977b), Geske (1979), and Whaley
(1981) have designed elaborate approximation procedures for estimating the value of Ameri-
can-style calls. Further, Johnson (1983) and Barone-Adesi and Whaley (1986), among others,
have taken different approaches to address the issue of American put valuation.

We can consider several fundamental properties of these models. Most important is that an
American put or call has to be at least as valuable as its European-style counterpart because,
by definition, the American option gives the holder more choices than the simpler contract.
The American contract holder can exercise at the same time as the European option owner
(i.e., at expiration) as well as any point prior to that terminal date. Since we have seen that
an option’s value ultimately derives from the choice to exercise, superior terms for that deci-
sion mean a more valuable contract. Letting Ca and Ce represent the values of American and
European calls, this relationship can be expressed as:

S ≥ Ca(S,T,X) ≥ Ce(S,T,X) ≥ max[0, S − Xe−(RFR)T] ≥ max[0, S − X] ≥ 0

This expression says that (1) the American call is at least as valuable as the European contract,
(2) neither call can be more valuable than the underlying stock, and (3) both contracts are at
least as valuable as their intrinsic values, expressed on both a nominal and a discounted basis.
For puts, a similar boundary condition would be:

X ≥ Pa(S,T,X) ≥ Pe(S,T,X) ≥ max[0, Xe−(RFR)T − S] ≥ 0

For a stock that does not pay dividends, Ca and Ce will be equal to one another. At any point
prior to expiration, the preceding relationship shows that Ca(S,T,X) − max[0, S − X] > 0, with
max[0, S − X] being the value the investor would extract from the option’s exercise. Therefore,
without the reduction in the stock’s price caused by the dividend payment, an investor wishing
to liquidate his American call position would sell it rather than exercise it so as not to surrender
the contract’s time premium. Thus, the Black-Scholes model for Ce can be used to value Ca

as well.7

When the stock pays dividends, this situation changes. Suppose an investor holds an Ameri-
can call option on a stock just prior to its ex-dividend date. On the ex-date—call it Date t—the
value of the stock will decline by about the dividend amount, leaving St = St−1 − (dividend)t as-
suming no other new information impacted the share’s value from the previous day. The value
of the option will decline as well, from C(St−1) to C(St). Selling the contract on the day prior to
the ex-date will not be possible since rational buyers know what will happen the following day.
Therefore, the investor must decide on Date t − 1 whether he should exercise his contract and
receive only the intrinsic value of max[0, St−1 − X]. This is the proper choice if the loss of the
option’s time premium is less than C(St−1) − C(St), which will likely occur when the option is (1)
close to maturity (and, hence, the time premium is low) and (2) the stock’s dividend is large.
Because the American option allows the investor the possibility of preserving value when the Eu-
ropean contract cannot, we must have Ca > Ce for almost all cases.

Deciding to exercise a put prior to maturity does not depend on the presence of dividends.
Indeed, dividend payments increase a put’s value because they reduce the underlying common
stock’s value without an offset in the exercise price. Instead, the relevant issue is the limited

7For a complete development of these boundary conditions, see Chance and Brooks (2010).
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liability of the stock itself. Suppose an investor holds an American put on a nearly bankrupt
company. The contract, which is struck at $50, has three more months before it expires, and
the stock is currently selling for $1. In this case, the option holder would evaluate the trade-off
between exercising the contract today to capture the $49 intrinsic value or waiting three
months and hoping the stock becomes worthless, making the put worth $50. Depending on
the discount rate and the estimated recovery probability, it is likely that she will exercise now.

On the other hand, the European put does not offer the investor this choice. Because the
stock’s expected return is positive, the price of the nondividend-paying stock is expected to
be higher in three months, thereby reducing the expiration date value of the contract below
$49. Without the ability to exercise the put prior to expiration, the European put sometimes
can be worth less than its intrinsic value, which always is a lower bound for the American
contract. Thus, Pe can be either greater or less than max[0, X − S], with the latter situation
most likely to occur at extremely low values of S and large values of T. The preceding bound-
ary condition shows that Pe must only be greater than the discounted version of the intrinsic
value formula, or max[0, Xe−(RFR)T − S]. These relationships are illustrated in Exhibit 22.16.

22.3.4 Other Extensions of the Black-Scholes Model
The dividend-adjusted Black-Scholes model is also quite useful in valuing options for underly-
ing assets other than common stock. Three important applications along these lines follow.

Stock Index Options Stock index options are fundamentally no different than regular stock
options. However, the stock index cannot be delivered to settle the contract, and so it must be
settled in cash. Beyond that, as a well-diversified portfolio, the volatility of the stock index’s
price usually is quite a bit lower than the typical stock. Finally, the applicable dividend yield
is the average annualized yield on the index during the option’s life, which is likely to be
known to investors at least one calendar quarter into the future.

Suppose the Standard & Poor’s 100 currently is at 601.40 and a call option on the index
with an exercise price of 600 is being offered at a price of $17.75. Is this the fair value of this
contract? The option is set to expire in exactly 61 days, which translates to 0.1671 (= 61/365)

Exhibit 22.16 Comparing American and European Put Values
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year. The dividend yield on the S&P 100 is 2.00 percent, and the annualized yield on a 61-day
Treasury bill is 5.70 percent. The investor forecasts the index’s volatility to be 18 percent, and
establishes that:

d1 = [ln(601.40e−(0.02)0.1671/600) + (0.057 + 0.5(0.18)2)[0.1671]] ÷ (0.18[0.1671]1/2) = 0.1525

and

d2 = 0.1525 − 0.18[0.1671]1/2 = 0.0789

leading to N(d1) = 0.5607 and N(d2) = 0.5315. Thus, she estimates the call’s value to be:

C0 = (599.39)(0.5607) − (600)(e−(0.057)0.1671)(0.5315) = $20.20

Since this is higher than the market price of the option (i.e., $17.75), the contract appears un-
dervalued. This is not necessarily an arbitrage opportunity, however, as the investor’s valuation
was based on two assumptions that may not match the consensus view of other market parti-
cipants: (1) the Black-Scholes framework is appropriate, and (2) the index’s volatility is 18 per-
cent and not something lower.

Foreign Currency Options Recall that prices for exchange-traded currency options are
quoted in U.S. cents per unit of foreign currency, reflecting that a call option is the right
to buy a fixed amount of foreign currency with U.S. dollars. Let RFRf and RFRd be the risk-
free rates in the foreign and U.S. domestic markets, respectively. Further, let σ be the volatility
of the exchange rate between the United States and the foreign country, denominated in USD
per unit of FC. Garman and Kohlhagen (1983) and Biger and Hull (1983) showed that
the Black-Scholes model for European-style calls and puts under these conditions can be
written as:

C0 = (e−ðRFRf ÞT)SNðd1Þ−X(e−ðRFRdÞT)N(−d2)

P0 =X(e−ðRFFdÞT)Nðd2Þ− (e−ðRFRf ÞT)SN(−d1Þ
where:

d1 = ½ln(e−ðRFRf ÞT)S=X + ðRFRd + 0:5σ2Þ½T��÷ ðσ½T�1=2Þ
d2 = d1 − σ½T�1=2

S = the spot exchange rate quoted on a direct ði:e:, USD=FCÞ basis
Again, this formula is equivalent to the dividend-adjusted Black-Scholes model for stock

options when RFRf is interpreted as the “dividend yield” on the foreign currency. As an exam-
ple, suppose the spot exchange rate between the U.S. dollar and the British pound is USD
1.50/GBP. The risk-free rates in the United States and England are 4.5 percent and 9 percent,
respectively, so interest rate parity holds that the dollar should trade at a forward premium to
the pound, suggesting that the dollar price of sterling will fall. Thus, an at-the-money put op-
tion should be more valuable to an investor than an at-the-money sterling call. To see if this is
the case, consider the valuation of six-month contracts where S = 1.50, X = 1.50, RFRd = 4.5
percent, RFRf = 9 percent, σ = 13 percent, and T = 0.5. With these inputs, S 0 = S(e−(.09)0.5) =
1.434 so that:

d1 = [ln(1.434/1.50) + (0.045 + 0.5(0.13)2)[0.5]] ÷ (0.13[0.5]1/2) = −0.20
and

d2 = −0.20 − 0.13[0.5]1/2 = −0.29
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Therefore, the option values are as expected at:

C0 = (1.434)(0.4207) − (1.50)(e−(0.045)0.5)(0.3859) = $0.037
and

P0 = (1.50)(e−(0.045)0.5)(0.6141) − (1.434)(0.5793) = $0.070

Futures Options In the preceding chapter, we showed that in the absence of physical storage
costs or dividends, the futures contract price (F) should simply be the spot price (S) of the un-
derlying asset carried forward to date T at the risk-free rate. With continuous yields, this can
be written as F = Se(RFR)T. Black (1976) showed that substituting F for S in the Black-Scholes
formula for call options leaves:

C0 = ½e−ðRFRÞTF�Nðd1Þ− (e−ðRFRÞT)XNðd2Þ
= (e−ðRFRÞT)½FNðd1Þ−XNðd2Þ�

where:

d1 = (lnðF=XÞ+ 0:5σ2½T�1=2)
d2 = d1 − σ½T�1=2

In the expressions for d1 and d2, the risk-free rate factor drops out because a risk-free hedge
portfolio with futures and call options requires no initial investment since futures contracts re-
quire no front-end payment. Also, here σ represents the futures price volatility, which nor-
mally is assumed to be equal to the underlying asset volatility.

22.4 OPTION TRADING STRATEGIES
Chapter 20 highlighted two ways in which investors use options. First, we saw that the asym-
metrical payoff structures they possess as stand-alone positions allow investors to isolate the
benefits of an anticipated change in the value of an underlying security while limiting the
downside risk of an adverse price movement. Second, we also saw that put options could
be used in conjunction with an existing portfolio to limit the portfolio’s loss potential. After
revisiting this protective put application for individual stock holdings, we will now consider a
covered call option strategy as another method for modifying the risk or enhancing the return
of an existing equity position.

This section also emphasizes a third way in which options are used: in combination with one
another to create customized payoff distributions that do not exist in more fundamental securi-
ties, like stocks or bonds. The equity collar application that concluded Chapter 20 is a good ex-
ample of this type of option strategy. In designing such combinations, the investor usually
attempts to exploit a very specific view about future economic conditions. For example, he may
feel that a company’s stock returns will be extraordinarily volatile but have no clear impression
about the price movement direction. Or, he may feel that another firm’s shares will trade within
a very narrow range around their current price during the next few months. In developing all
these strategies, we will return to the hypothetical example of SAS Corporation, which has ex-
change-traded common stock, as well as call and put options. Current prices for SAS stock and
six different derivatives, all of which expire at the same time, are reproduced in Exhibit 22.17.

22.4.1 Protective Put Options
Although the protective put strategy is most often used to provide insurance for price declines in
entire portfolios, Brown and Statman (1987) have noted that the technique can also be employed
with individual equity positions. To see how this “insured stock” concept works, consider an in-
vestor who holds SAS stock in her portfolio but is concerned that an unexpected downturn in
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the company’s product sales may lead to a decline in the value of her position. To hedge against
this firm-specific exposure, she decides to purchase an at-the-money put option on SAS shares,
meaning that she would spend $3.67 to buy Put #2 with an exercise price of $40. If at expiration
the price of SAS had declined below $40, the put option would pay her the difference.

The effect of this acquisition is shown in Exhibit 22.18, which lists the expiration date value
of the combined protective put position for a range of possible SAS prices. As noted earlier,
the primary benefit of the insured stock strategy is that it preserves the investor’s upside
potential from rising share prices but limits her losses when share prices fall. In this case, the
at-the-money put insures her against any losses beyond the $3.67 initial put premium. This is
the same outcome the investor would have if, instead of the put-protected SAS shares, she had
held an at-the-money SAS call option and a T-bill; the risk-free security provides the safety
and the call option provides the potential for price appreciation. Recall from the put-call parity
model of Chapter 20 that this result was shown as S0 + P0,T = C0,T + PV(X) or:

(Long Stock) + (Long Put) = (Long Call) + (Long T-bill)

To extend the insurance interpretation of the protective put, Exhibit 22.19 shows the expi-
ration date profits (net of the initial $40 purchase price for the investor’s SAS shares) for using
each of three put options. To interpret this display, if SAS shares are priced at $40 on the ex-
piration date, for Protective Put #2 (i.e., the at-the-money contract), the investor’s combined
position will be worth $36.33, giving her a net loss of $3.67. The main thing about this illus-
tration is the trade-off it shows between the risk and reward potential of the various positions.
Put #1 has the smallest front-end expense, but its $35 exercise price forces the investor to bear
the first $5 of SAS stock price declines; this $5 “deductible” leads to the largest potential loss of

Exhibit 22.18 Expirat ion Date Value of a Protective Put Posit ion

Potential SAS
Stock Value

Value of
Put Option

Cost of
Put Option

Net Protective
Put Position

20 (40 − 20) = 20 −3.67 (20 + 20) − 3.67 = 36.33

25 (40 − 25) = 15 −3.67 (25 + 15) − 3.67 = 36.33

30 (40 − 30) = 10 −3.67 (30 + 10) − 3.67 = 36.33

35 (40 − 35) = 5 −3.67 (35 + 5) − 3.67 = 36.33

40 0 −3.67 (40 + 0) − 3.67 = 36.33

45 0 −3.67 (45 + 0) − 3.67 = 41.33

50 0 −3.67 (50 + 0) − 3.67 = 46.33

55 0 −3.67 (55 + 0) − 3.67 = 51.33

60 0 −3.67 (60 + 0) − 3.67 = 56.33

Exhibit 22.17 Hypothetical SAS Corporat ion Stock and Option Prices

Instrument
Exercise
Price ($)

Market
Price ($)

Intrinsic
Value ($)

Time
Premium ($)

Stock: — 40.00 — —

Call: #1 35.00 8.07 5.00 3.07

#2 40.00 5.24 0.00 5.24

#3 45.00 3.24 0.00 3.24

Put: #1 35.00 1.70 0.00 1.70

#2 40.00 3.67 0.00 3.67

#3 45.00 6.47 5.00 1.47
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three positions at $6.70 (= 1.70 + 5.00). However, for this degree of self-insuring on the part of
the investor, Protective Put #1 has, at $41.70 (= 35.00 + 6.70), the smallest breakeven price.
Conversely, Put #3, with an exercise price above the current share value, does not break even
until SAS prices reach $46.47 but has a maximum possible loss of only $1.47 and therefore
provides the best downside protection.

22.4.2 Covered Call Options
Another popular way to alter the payoff structure of an equity position involves the sale of call
options. When investors sell call options based on an underlying position they own, they are
said to be writing covered calls. Usually, the purpose of this strategy is to generate additional
income for a stock holding that is not expected to change in value much over the near term.
By selling a call, an investor receives the premium from the option contract to bolster an oth-
erwise small (or negative) return. The danger is that the value of the stock position rises above
the exercise price by the end of the contract’s life causing the shares to be called away.

Suppose now that our investor believes that over the next few months the value of her SAS
stock will neither rise nor fall by an appreciable amount. She decides not to insure her position
against losses but, instead, to increase the cash flow of the investment by selling an at-the-money
call option (Call #2). In exchange for granting the contract buyer the right to purchase her stock
for $40 at the expiration date, she receives an immediate payment of $5.24. The expiration date
values for the covered call position are listed in Exhibit 22.20. The construction of the terminal
profit diagram—once again net of the current SAS share price—is depicted in Exhibit 22.21.

Both of these displays indicate that the expiration date payoff to the covered call position is
comparable in form to that of a short position in a put option. Once again, this can be seen
directly by adjusting the put-call parity condition as follows:

(Long Stock) + (Short Call) = (Long T-bill) + (Short Put)

Exhibit 22.19 Terminal Net Prof its to Three Protect ive Put Posit ions

Terminal
Net

Profit
Protective Put:

#1 #2

–1.47

35 40 45

–3.67

–6.70

#3

Expiration
Date Stock
Value
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There are two dimensions to the price risk inherent in this strategy. First, if by the option
expiration date, SAS stock has risen above $40, the investor will be forced to sell her shares
for less than they are actually worth. However, this will represent a lost opportunity only at
prices above $45.24, or the exercise price plus the initial call premium. Second, if SAS stock
experiences a decline in value, her potential loss is not hedged beyond the $5.24 in premium
income that she received for selling the call; after prices fall beyond $31.09 (= 40 − 5.24 −
3.67), she would have been better off purchasing the at-the-money protective put option.
Thus, to be profitable, the covered call strategy requires that the investor guess correctly that
share values remain reasonably close to their present levels.

22.4.3 Straddles, Strips, and Straps
A straddle is the simultaneous purchase (or sale) of a call and a put option with the same under-
lying asset, exercise price, and expiration date. A long straddle requires the purchase of the
put and the call, while a short straddle sells both contracts. The long straddle gives the investor a

Exhibit 22.20 Expiration Date Value of a Covered Cal l Posit ion

Potential SAS
Stock Value Value of Call Option

Proceeds from
Call Option Net Covered Call Position

20 0 5.24 (20 − 0) + 5.24 = 25.24

25 0 5.24 (25 − 0) + 5.24 = 30.24

30 0 5.24 (30 − 0) + 5.24 = 35.24

35 0 5.24 (35 − 0) + 5.24 = 40.24

40 0 5.24 (40 − 0) + 5.24 = 45.24

45 −(45 − 40) = −5 5.24 (45 − 5) + 5.24 = 45.24

50 −(50 − 40) = −10 5.24 (50 − 10) + 5.24 = 45.24

55 −(55 − 40) = −15 5.24 (55 − 15) + 5.24 = 45.24

60 −(60 − 40) = −20 5.24 (60 − 20) + 5.24 = 45.24

Exhibit 22.21 Terminal Net Prof it to a Covered Cal l Posit ion

Long Stock

Terminal Net Profit
Long stock plus short call: equals:

Short Call

40

Expiration Date
Stock Value

5.24

Covered Call Position

Terminal Net Profit

40

Expiration Date
Stock Value

5.24
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combination that will appreciate in value whether stock prices rise or fall in the future. Buying
two options increases the initial cost, meaning that stock price movements must be more
pronounced than if the investor had predicted changes in a single direction. In this sense, a
straddle is a volatility play; the buyer expects stock prices to move strongly one way or the
other, while the seller hopes for lower-than-normal volatility.

Assume that an investor who does not hold SAS stock purchases a put and a call, each with
an exercise price of $40. The cost of this purchase will be the combined prices of Call #2 and Put
#2, or $8.91 (= 5.24 + 3.67). Because the terminal values of the options are max[0, ST − 40] and
max[0, 40 − ST], respectively, the potential expiration date profits to the straddle position (net of
the initial cost, unadjusted for the time value differential) are shown in Exhibit 22.22. These are
illustrated in Exhibit 22.23, which also depicts the profit to the seller of the straddle. The break-
even points on this graph occur at $31.09 (= 40 − 8.91) and $48.91 (= 40 + 8.91).

The expiration date values to the long and short positions are mirror images of each other.
The buyer of the straddle is hoping for a dramatic event—such as a company-specific techno-
logical breakthrough or the impending judgment in a major lawsuit—that will either increase or
decrease the stock price from its present $40 by at least $8.91. Conversely, the best result for the
straddle seller is for SAS stock to continue to trade at its current price through the expiration

Exhibit 22.22 Expirat ion Date Profits to a Long Straddle Posit ion

SAS Stock Price
at Expiration Value of Calls Value of Puts Cost of Options Net Profit

20.00 0.00 20.00 −8.91 11.09

25.00 0.00 15.00 −8.91 6.09

30.00 0.00 10.00 −8.91 1.09

35.00 0.00 5.00 −8.91 −3.91

40.00 0.00 0.00 −8.91 −8.91

45.00 5.00 0.00 −8.91 −3.09

50.00 10.00 0.00 −8.91 1.09

55.00 15.00 0.00 −8.91 6.09

60.00 20.00 0.00 −8.91 11.09

Exhibit 22.23 The Straddle I l lustrated

Net Profit

8.91

–8.91

Long Straddle

Short Straddle

40 SAS Stock Price
at Expiration
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date (i.e., no volatility at all) so that both options expire worthless. The seller’s position demon-
strates that it is possible to make money in the stock market even when prices do not change.

The long straddle position assumes implicitly that the investor has no intuition about the
likely direction of future stock price movements. A slight modification is overweighting either
the put or the call holding to emphasize a directional belief while maintaining a contract that
would profit from a price movement the other way. A long strap position is the purchase of two
calls and one put with the same exercise price, suggesting an investor who thinks stock prices are
more likely to increase. An investor with a more bearish view could create a long strip position by
purchasing two puts and only one call. The terminal profits to both of these combinations are
listed in Exhibit 22.24, which again assumes the use of the two at-the-money SAS contracts.

Panel A of the exhibit shows that for the higher up-front payment of $14.15 [= (2 × 5.24) +
3.67], the strap will accelerate the profit in a rising market relative to the straddle. The settlement
payment when SAS stock is above $40 on the expiration date is twice as great because the strap
has doubled the investor’s number of calls. The gross payoff when the price falls below $40 re-
mains the same; however, the net amount received is considerably lower because the extra contract
the investor purchased would then be out of the money. The net terminal value of the strip posi-
tion tells a similar story, only with the acceleration of the profit generated by falling stock prices.

22.4.4 Strangles
One final variation on the straddle is an option combination known as a strangle, which also
involves the simultaneous purchase or sale of a call and a put on the same underlying security
with the same expiration date. The options used in the strangle do not have the same exercise

Exhibit 22.24 Expirat ion Date Profits to Long Strap and Long Str ip Posit ions

A. Strap Position (Two Calls and One Put)

SAS Stock Price
at Expiration Value of Calls Value of Puts Cost of Options Net Profit

20.00 0.00 20.00 −14.15 5.85

25.00 0.00 15.00 −14.15 0.85

30.00 0.00 10.00 −14.15 −4.15

35.00 0.00 5.00 −14.15 −9.15

40.00 0.00 0.00 −14.15 −14.15

45.00 10.00 0.00 −14.15 −4.15

50.00 20.00 0.00 −14.15 5.85

55.00 30.00 0.00 −14.15 15.85

60.00 40.00 0.00 −14.15 25.85

B. Strip Position (Two Puts and One Call)

SAS Stock Price
at Expiration Value of Calls Value of Puts Cost of Options Net Profit

20.00 0.00 40.00 −12.58 27.42

25.00 0.00 30.00 −12.58 17.42

30.00 0.00 20.00 −12.58 7.42

35.00 0.00 10.00 −12.58 −2.58

40.00 0.00 0.00 −12.58 −12.58

45.00 5.00 0.00 −12.58 −7.58

50.00 10.00 0.00 −12.58 −2.58

55.00 15.00 0.00 −12.58 2.42

60.00 20.00 0.00 −12.58 7.42
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price; instead, they are selected so that both are out of the money. By buying two out-of-the-
money contracts, the investor reduces the original straddle position’s initial cost. Offsetting
this reduced cost, though, is that stock prices will have to change by a greater amount before
the strangle becomes profitable. Thus, the strangle offers a more modest risk-reward structure
than the straddle.

Suppose the investor purchased Call #3 and Put #1 for a combined price of $4.94 (= 3.24 +
1.70). If the stock price remained between the put exercise price of $35 and the call exercise
price of $45, both contracts would expire worthless and the investor would lose his entire in-
vestment. Prices would have to decline to $30.06 (= 35 − 4.94) or increase to $49.94 (= 45 +
4.94) before the investor would break even on the position. Exhibit 22.25 shows that these
breakeven points for the strangle are outside those for the straddle, described earlier. Thus,
among the set of “volatility bets,” the strangle costs less to implement than the straddle but
requires greater stock price movement before it generates a positive return. Finally, by varying
the exercise prices on the two options, the investor can create a strangle position with the ex-
act trade-off between initial cost and future expected profit that he desires.

22.4.5 Chooser Options
The straddle is a special case of a wider class of option contracts called chooser options. With a
chooser option, the investor selects an exercise price and expiration date but doesn’t have to
decide if the option should be a put or a call until after the contract is purchased. That is,
the straddle is just a chooser option for which the decision can be deferred until the expiration
date. Rubinstein (1992) has shown that the value of a chooser option will depend on when the
investor has to make that choice.

At one extreme, if the decision has to be made immediately, the buyer will select the option
most likely to be in the money at expiration. In the previous example, with X = 40, we have seen
that this will be the call. Thus, a chooser option in this case is worth $5.24. At the other extreme,
a chooser option that allows the holder to defer the decision until expiration is, as already noted,
equivalent to holding both a put and a call for the entire time to expiration. Consequently, the
straddle price of $8.91 is the upper bound of the chooser option value struck at $40. The usual
design for the chooser contract requires the holder to make a choice after the initial purchase
but before expiration, which would create a position worth somewhere between $5.24 and $8.91.

Exhibit 22.25 Comparing the Long Strangle and Long Straddle Posit ions

Net Profit

–8.91

Long Straddle

Long
Strangle

40

45

SAS Stock Price
at Expiration

35

–4.94

856 Part 6: Derivative Security Analysis



22.4.6 Spreads
As described by Black (1975), option spreads are the purchase of one contract and the sale of
another, where the options are alike in all respects except for one distinguishing characteristic.
In a money spread, the investor would sell an out-of-the-money call and purchase an in-the-
money call on the same stock and expiration date. Alternatively, a calendar (or time) spread
requires the purchase and sale of two calls—or two puts—with the same exercise price but dif-
ferent expiration dates. Option spreads are often used when one contract is perceived to be
misvalued relative to the other. For instance, if an investor determines that a call option with
an exercise price of X1 and an expiration date T is selling at too high a price, he can short it,
thereby speculating on an eventual correction. However, if a broad-based increase in the stock
market occurs before this contract-specific correction, he stands to lose a great deal because
the short call position has unlimited liability. Thus, when he sells the first option, he can hedge
some or all of the risk by buying a call with an exercise price of X2 expiring at T.

Returning to the data for SAS options, assume the investor purchases the in-the-money call
(Call #1) and sells the contract that is out of the money (Call #3). This requires a net cash out-
lay of $4.83 (= 8.07 − 3.24). At the common expiration date, three price ranges should be con-
sidered. If SAS stock settles below $35, both options will expire worthless. With an SAS price
above $45, both contracts will be exercised, meaning that the investor must sell at $45 the share
he bought for $35, leaving a $10 gross payoff. Finally, if SAS prices fall between the two exercise
prices, the option the investor owns will be in the money while the contract he sold will not.
This situation is summarized by the net profit calculations shown in Exhibit 22.26.

This combination is sometimes called a bull money spread because it will be profitable when
stock prices rise. With the initial cost of $4.83, the investor’s breakeven point occurs when the
stock price rises to $39.83 (= 35 + 4.83). His benefit stops increasing if SAS shares reach $45,
or where the short position in Call #3 becomes a liability. Exhibit 22.27 contrasts this situation
with the outright purchase of the in-the-money call. This contract costs $8.07 initially, leading to
the higher breakeven price of $43.07. It would not have a constraint on the upside profit poten-
tial, however, so once a share price of $48.24 is reached [= 45 + (8.07 − 4.83)], it would become
the preferable alternative. Thus, in exchange for a lower initial purchase price, the bull spread
investor is giving up the benefits of rising SAS prices after some point—a strategy that makes
sense only if he expects the share price to settle within a fairly narrow range.

The profit for a bear money spread (the purchase of Call #3 and the sale of Call #1) is the
opposite of that for the bull money spread. Consequently, a long bear spread position could be
used by an investor who believed stock prices might decline but did not want to be short in
the stock. A spread transaction also can be created using put options. For instance, suppose a
new investor undertakes the simultaneous purchase of Put #3 and sale of Put #1. Her net cost
to acquire the position would be $4.77 (= 6.47 − 1.70), which would then generate the

Exhibit 22.26 Expirat ion Date Profits to a Bull Money Spread Posit ion

SAS Stock Price
at Expiration Value of Call #1 Value of Call #3 Cost of Options Net Profit

20.00 0.00 0.00 −4.83 −4.83

25.00 0.00 0.00 −4.83 −4.83

30.00 0.00 0.00 −4.83 −4.83

35.00 0.00 0.00 −4.83 −4.83

40.00 5.00 0.00 −4.83 0.17

45.00 10.00 0.00 −4.83 5.17

50.00 15.00 −5.00 −4.83 5.17

55.00 20.00 −10.00 −4.83 5.17

60.00 25.00 −15.00 −4.83 5.17
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terminal profits displayed in Exhibit 22.28. If SAS stock settled at $45 or higher, both puts
would be worthless. If the expiration date share price was $35 or less, both options would be
in the money, leaving the investor with a net position of $5.23 (= 45 − 35 − 4.77). Thus, this is
the put option version of a bear money spread.

A final extension of this concept is the butterfly spread. Suppose an investor designed the
following portfolio of SAS options: long one Call #1, short two Calls #2, and long one Call
#3. This position is equivalent to holding:

• a bull money spread (i.e., buy Call #1 and sell Call #2), and
• a bear money spread (i.e., buy Call #3 and sell Call #2)

The net purchase price for these transactions is $0.83 [= (8.07 − 5.24) + (3.24 − 5.24)]. The
expiration date profits are listed in Exhibit 22.29 and show that the value of the position peaks at
a stock price of $40 and that the investor can lose, at most, her initial investment. The breakeven
stock prices are $35.83 and $44.17. This form of the butterfly spread is equivalent to a hedged

Exhibit 22.28 A Bear Money Spread with Put Options

Net Profit

45 SAS Stock Price
at Expiration

Long Put
Money Spread

35
–4.77

5.23

Exhibit 22.27 Comparing the Bull Money Spread and Long Call Posit ions

Net Profit

–8.07

Long Call
Money Spread

Long Call

45 SAS Stock Price
at Expiration

35–4.83

5.17
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version of a short straddle position. That is, in exchange for receiving a smaller potential payoff
(i.e., $4.17 vs. $8.91) from a view on low volatility, the investor has limited her losses if SAS’s
stock price is more explosive than she expected. This trade-off is shown in Exhibit 22.30.

22.4.7 Range Forwards
In Chapter 20, we discussed an equity collar as a way that an investor could protect her stock
portfolio from adverse movements while allowing for some upside gain potential. We saw that
although the equity collar had some of the same attributes as a forward contract (e.g., no up-
front premium expense), it was actually a combination of two options—the purchase of an
out-of-the money put and sale of an out-of-the-money call. Equity collars are an example of
a strategy also known as range (or flexible) forwards.

To see how range forward positions might be used in a different context, assume that the
treasurer of a U.S. multinational corporation knows today that he will have a bill for imported
goods that must be paid in three months. This bill, requiring payment of 1,000,000 Swiss
francs, presents a challenge for a dollar-based company, which must buy the francs it needs.
This is a classic opportunity to use derivatives to hedge the firm’s FX exposure.

The treasurer establishes prices and terms for several CHF forward and option contracts, as
listed in Exhibit 22.31, which states prices on a direct (i.e., USD/CHF) basis. The treasurer

Exhibit 22.29 Expirat ion Date Profits to a Butterf ly Spread

SAS Stock Price
at Expiration Value Bull Spread

Value Bear
Spread Cost of Options Net Profit

20.00 0.00 0.00 −0.83 −0.83

25.00 0.00 0.00 −0.83 −0.83

30.00 0.00 0.00 −0.83 −0.83

35.00 0.00 0.00 −0.83 −0.83

40.00 5.00 0.00 −0.83 4.17

45.00 5.00 −5.00 −0.83 −0.83

50.00 5.00 −5.00 −0.83 −0.83

55.00 5.00 −5.00 −0.83 −0.83

60.00 5.00 −5.00 −0.83 −0.83

Exhibit 22.30 Comparing the Butterf ly Spread and Short Straddle Posit ions

Net Profit

45
SAS Stock Price

at ExpirationButterfly
Spread

Short Straddle

35
–0.83

4.17

8.91
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could lock in a three-month forward rate of USD 0.67/CHF without cost in two ways. First, he
could commit to a long position in the CHF forward with a contract amount of CHF
1,000,000. Second, he could buy the CHF call option struck at USD 0.67/CHF and pay for it
by selling the CHF put at the same exercise rate. As shown in Chapter 20, the put-call parity
model indicates that buying a call and selling a put with the same exercise rate is equivalent to
a long forward position. Further, this second strategy would generate a zero-cost forward (i.e.,
C0 = P0) only when the common exercise rate is set equal to the prevailing forward rate.

As a third alternative, what if the treasurer (1) bought the 0.70 call for USD $0.004 per franc
and (2) sold the 0.64 put for the same price? Once again, this would be a costless combination
of options; however, since the two options do not have a common exercise price, this combina-
tion is not equivalent to the actual forward—it is a range forward. At the expiration date, one
of three things will happen: (1) if the spot FX rate is greater than USD 0.70/CHF, the treasurer
will exercise his call and buy francs at that level; (2) if the spot FX rate is less than USD 0.64/
CHF, the dealer to whom the treasurer sold the put will force him to buy francs for USD 0.64
per franc; and (3) if the spot FX rate is between these extremes, both options will finish out of
the money and the treasurer will buy the required currency at the regular market price. This
payoff scheme is contrasted with the regular forward contract in Exhibit 22.32.

If the treasurer takes a long position in the regular forward contract, he will buy his francs at
USD 0.67/CHF, regardless of the prevailing exchange rate in three months. Thus, although he is

Exhibit 22.32 Comparing Long Posit ions in Regular and Range Forwards

Net Profit

USD/CHF
at Expiration

Long Range
Forward

Long Regular
Forward

0.64 0.67 0.70

Exhibit 22.31 Hypothetical CHF Derivative Prices and Terms

Derivative
Contract/Exercise Price

(USD/CHF) Expiration CHF Amount
Price

(USD/CHF)

Forward: 0.67 3 months 1,000,000 —

Calls: 0.64 3 months 1,000,000 0.034

0.67 3 months 1,000,000 0.015

0.70 3 months 1,000,000 0.004

Puts: 0.64 3 months 1,000,000 0.004

0.67 3 months 1,000,000 0.015

0.70 3 months 1,000,000 0.034
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protected against a weakening dollar, he cannot benefit if the domestic currency strengthens.
With a long position in the range forward, though, in exchange for worse FX insurance—
namely, a maximum purchase USD 0.70/CHF—he could pay as little as USD 0.64/CHF if the
dollar gets stronger. Finally, many zero-cost range forwards could be created; for any desired
out-of-the money call option, there will be an out-of-the-money put at some exercise price
that has the same premium. In fact, the actual forward contract can be viewed as a zero-cost
range forward for which the put and the call options are both struck at USD 0.67/CHF.

SUMMARY
• Along with forwards and futures, options repre-

sent another basic form of derivative contracting.
Puts and calls are used as either standalone invest-
ments or as supplements to an existing collection
of assets. They provide investors with a convenient
way to restructure the risk-reward trade-off in a
portfolio and create unique payoff structures by
combining different options in various ways. Op-
tion straddles, for instance, allow the holder to take
advantage of a view on the underlying asset’s vol-
atility while remaining neutral about the direction
of future price movements. Forward contracts can
be viewed as a specifically chosen pair of options
and are special cases of option combinations
known as range forwards (or collars).

• We consider how option contracts are valued in
an efficient market. Each of three models we
discuss—the two-state, the binomial, and the
Black-Scholes—is based on the same three-step evo-
lution. The first step is combining options with the
underlying asset in order to create a riskless posi-
tion. This usually requires the sale (purchase) of
multiple calls (puts) to offset to the full cash expo-
sure of a single share of stock held long. This hedge

ratio changes with movements in the underlying
asset’s price and the passage of time; therefore, the
riskless hedge portfolio needs to be rebalanced fre-
quently. Once it is formed, however, the option’s
value can be established by assuming that the hedge
portfolio should earn the risk-free rate (i.e., the no-
arbitrage condition) and solving for the option
value that makes this assumption true.

• The Black-Scholes model is extremely flexible. Al-
though originally created for European-style call
options on nondividend-bearing stock, this model
extends easily to valuing put options and options
on dividend-paying stocks. We also consider how
volatility, the only user-provided variable in the
valuation model, is either estimated directly from
a historical series of asset prices or implied from
option prices themselves.

• We discuss the process for valuing American-style
puts and calls and how this differs from the valua-
tion of their European counterparts. Further, we
explain how the Black-Scholes model could be
adapted to value options on other underlying as-
sets, such as stock indexes, foreign currency, or
commodity futures contracts.
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QUESTIONS
1. Straddles have been described as “volatility plays.” Explain what this means for both long

and short straddle positions. Given the fact that volatility is a primary factor in how op-
tions are priced, under what conditions might an investor who believes that markets are
efficient ever want to create a straddle?
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2. Put-call-forward parity and range forward positions both involve the purchase of a call
option and the sale of a put option (or vice versa) on the same underlying asset. Describe
the relationship between these two trading strategies. Is one a special case of the other?

3. Techno-Logical Inc. is a smart-phone manufacturer and has issued a five-year discount
note in the amount of 160 million Japanese yen for procurement from its suppliers in
Japan. Techno-Logical wants to hedge its currency exposure and the firm’s financial di-
rector has the following suggestions.
(a) At-the-money Japanese yen call option contracts;
(b) Japanese yen forward contracts; or
(c) Japanese yen futures contracts.
Explain the exact way in which the company could use any of these products in their
hedging strategy, being sure to compare and contrast the advantages and disadvantages
of each.

4. In the Black-Scholes option pricing model, there are six factors that affect the value of
call options on stocks. Three of these factors include (1) the current price of the under-
lying stock, (2) the time to maturity for the option contract, and (3) the dividend on the
stock. Identify the remaining three factors, and explain how they affect the value of call
options.

5. “Although options are risky investments, they are valued by virtue of their ability to con-
vert the underlying asset into a synthetic risk-free security.” Explain what this statement
means, being sure to describe the basic three-step process for valuing option contracts.

6. In valuing currency options with the Black-Scholes model, we saw that the risk-free rate on
the foreign currency was equivalent to the dividend yield when an individual stock or stock
index was the underlying asset. Discuss the appropriateness of this analogy. What sort of
transaction involving foreign currency would be required to make this parallel exact?

7. Describe the condition under which it would be rational to exercise both an American-
style put and call stock option before the expiration date. In both cases, comment specif-
ically on the role that dividends play.

8. Explain why a change in the time to expiration (i.e., T) can have either a positive or neg-
ative impact on the value of a European-style put option. In this explanation, it will be
useful to contrast the put’s reaction with that of a European-style call, for which an in-
crease in T has an unambiguously positive effect.

9. Currency option traders often speak of “buying low volatility (or ‘vol’) and selling high
vol” rather than buying or selling the option itself. What does this mean exactly? From
this perspective, what is the real underlying asset: volatility or foreign currency?

10. On October 19, 1987, the stock market (as measured by the Dow Jones Industrial Aver-
age) lost almost one-quarter of its value in a single day. Nevertheless, some traders made
a profit buying call options on the stock index and then liquidating their positions before
the market closed. Explain how this is possible, assuming that it was not a case of the
traders taking advantage of spurious upward ticks in stock prices.

PROBLEMS
1. You work on a proprietary trading desk of a large investment bank, and you have been

asked for a quote on the sale of a call option with a strike price of $50 and one year of
expiration. The call option would be written on a stock that does not pay a dividend.
From your analysis, you expect that the stock will either increase to $70 or decrease to
$35 over the next year. The current price of the underlying stock is $50, and the risk-
free interest rate is 4% per annum.
a. Briefly describe the steps involved in applying binomial option pricing model to value

the call option in this situation.
b. What is this fair market value for the call option under these conditions?
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2. Joel Franklin is a portfolio manager responsible for derivatives. Franklin observes an
American-style option and a European-style option with the same strike price, expiration,
and underlying stock. Franklin believes that the European-style option will have a higher
premium than the American-style option.
a. Critique Franklin’s belief that the European-style option will have a higher premium.

Franklin is asked to value a one-year European-style call option for Abaco Ltd. com-
mon stock, which last traded at $43.00. He has collected the following information:

Closing stock price $43.00
Call and put option exercise price $45.00
One-year put option price $ 4.00
One-year Treasury bill rate 5.50%
Time to expiration One year

b. Calculate, using put-call parity and the information provided, the European-style call
option value.

c. State the effect, if any, of each of the following three variables on the value of a call
option: (1) an increase in short-term interest rate, (2) an increase in stock price vola-
tility, and (3) a decrease in time to option expiration.

3. Assuming that a one-year call option with an exercise price of $38 is available for the stock
of the DEW Corp., consider the following price tree for DEW stock over the next year:

Now S1 S2 One Year
46.31

44.10
42.00 42.34

40 40.32
38.40 38.71

36.86
35.39

a. If the sequence of stock prices that DEW stock follows over the year is $40.00,
$42.00, $40.32, and $38.71, describe the composition of the initial riskless portfolio
of stock and options you would form and all the subsequent adjustments you would
have to make to keep this portfolio riskless. Assume the one-year risk-free rate is 6
percent.

b. Given the initial DEW price of $40, what are the probabilities of observing each of the
four terminal stock prices in one year? (Hint: In arriving at your answer, it will be
useful to consider (1) the number of different ways that a particular terminal price
could be achieved and (2) the probability of an up or down movement.)

c. Use the binomial option model to calculate the present value of this call option.
d. Calculate the value of a one-year put option on DEW stock having an exercise price of

$38; be sure your answer is consistent with the correct response to Part c.
4. Following is a two-period price tree for a share of stock in SAB Corp.:

Now S1 One Period
36.30

33.00
30 29.70

27.00
24.30

Using the binomial model, calculate the current fair value of a regular call option on SAB stock
with the following characteristics: X = 28, RFR = 5 percent (per subperiod). You should also
indicate the composition of the implied riskless hedge portfolio at the valuation date.
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5. Consider the following questions on the pricing of options on the stock of ARB Inc.:
a. A share of ARB stock sells for $75 and has a standard deviation of returns equal to 20

percent per year. The current risk-free rate is 9 percent and the stock pays two divi-
dends: (1) a $2 dividend just prior to the option’s expiration day, which is 91 days
from now (i.e., exactly one-quarter of a year), and (2) a $2 dividend 182 days from
now (i.e., exactly one-half year). Calculate the Black-Scholes value for a European-style
call option with an exercise price of $70.

b. What would be the price of a 91-day European-style put option on ARB stock having
the same exercise price?

c. Calculate the change in the call option’s value that would occur if ARB’s management
suddenly decided to suspend dividend payments and this action had no effect on the
price of the company’s stock.

d. Briefly describe (without calculations) how your answer in Part a would differ under
the following separate circumstances: (1) the volatility of ARB stock increases to 30
percent, and (2) the risk-free rate decreases to 8 percent.

6. Consider the following data relevant to valuing a European-style call option on a non-
dividend-paying stock: X = 40, RFR = 9 percent, T = six months (i.e., 0.5), and σ = 0.25.
a. Compute the Black-Scholes option and hedge ratio values for the series of hypotheti-

cal current stock price levels shown in Exhibit 22.12.
b. Explain why the values in Part a differ from those shown in Exhibit 22.12.
c. For S = 40, calculate the Black-Scholes value for a European-style put option. How

much of this value represents time premium?
7. Suppose the current value of a popular stock index is 653.50 and the dividend yield on

the index is 2.8 percent. Also, the yield curve is flat at a continuously compounded rate
of 5.5 percent.
a. If you estimate the volatility factor for the index to be 16 percent, calculate the value

of an index call option with an exercise price of 670 and an expiration date in exactly
three months.

b. If the actual market price of this option is $17.40, calculate its implied volatility
coefficient.

c. Besides volatility estimation error, explain why your valuation and the option’s traded
price might differ from one another.

8. Consider the following price data for TanCo stock in two different subperiods:
Subperiod A: 168.375; 162.875; 162.5; 161.625; 160.75; 157.75; 157.25; 157.75; 161.125;
162.5; 157.5; 156.625; 157.875; 155.375; 150.5; 155.75; 154.25; 155.875; 156; 152.75;
150.5; 150.75
Subperiod B: 122.5; 124.5; 121.875; 120.625; 119.5; 118.125; 117.75; 119.25; 122.25;
121.625; 120; 117.75; 118.375; 115.625; 117.75; 117.5; 118.5; 117.625; 114.625; 110.75
a. For each subperiod, calculate the annualized historical measure of stock volatility that

could be used in pricing an option for TanCo. In your calculations, you may assume
that there are 250 trading days in a year.

b. Suppose now that you decide to gather additional data for each subperiod. Specifically,
you obtain information for a call option with a current price of $12.25 and the follow-
ing characteristics: X = 115; S = 120.625; time to expiration = 62 days; RFR = 7.42
percent; and dividend yield = 3.65 percent. Here the risk-free rate and dividend yields
are stated on an annual basis. Use the volatility measure from Subperiod B and the
Black-Scholes model to obtain the “fair value” for this call option. Based on your cal-
culations, is the option currently priced as it should be? Explain.
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9. In March, a derivatives dealer offers you the following quotes for June British pound op-
tion contracts (expressed in U.S. dollars per GBP):

MARKET PRICE OF CONTRACT

Contract Strike Price Bid Offer

Call USD 1.40 0.0642 0.0647
Put 0.0255 0.0260
Call USD 1.44 0.0417 0.0422
Put 0.0422 0.0427
Call USD 1.48 0.0255 0.0260
Put 0.0642 0.0647

a. Assuming each of these contracts specifies the delivery of GBP 31,250 and expires in
exactly three months, complete a table similar to the following (expressed in dollars)
for a portfolio consisting of the following positions:
(1) Long one 1.44 call
(2) Short one 1.48 call
(3) Long one 1.40 put
(4) Short one 1.44 put

June

USD/GBP

Net

Init ial

Cost

Call 1.44

Profit

Cal l 1.48

Profit

Put 1.40

Profit

Put 1.44

Profit

Net

Profit

1.36 — — — — — —
1.40 — — — — — —
1.44 — — — — — —
1.48 — — — — — —
1.52 — — — — — —

b. Graph the total net profit (i.e., cumulative profit less net initial cost, ignoring time
value considerations) relationship using the June USD/GBP rate on the horizontal
axis (be sure to label the breakeven point(s)). Also, comment briefly on the nature of
the currency speculation represented by this portfolio.

c. If in exactly one month (i.e., in April) the spot USD/GBP rate falls to 1.385 and the
effective annual risk-free rates in the United States and England are 5 percent and 7
percent, respectively, calculate the equilibrium price differential that should exist be-
tween a long 1.44 call and a short 1.44 put position. (Hint: Consider what sort of for-
ward contract this option combination is equivalent to and treat the British interest
rate as a dividend yield.)

10. Melissa Simmons is the chief investment officer of a hedge fund specializing in options
trading. She is currently back-testing various option trading strategies that will allow her
to profit from large fluctuations—either up or down—in a stock’s price. An example of
such typical trading strategy is straddle strategy that involves the combination of a long
call and a long put with an identical strike price and time to maturity. She is considering
the following pricing information on securities associated with Friendwork, a new Inter-
net start-up hosting a leading online social network:

Friendwork stock: $100
Call option with an exercise price of $100 expiring in one year: $9
Put option with an exercise price of $100 expiring in one year: $8
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a. Use the above information on Friendwork and draw a diagram showing the net profit/
loss position at maturity for the straddle strategy. Clearly label on the graph the break-
even points of the position.

b. Melissa’s colleague proposes another lower-cost option strategy that would profit from
a large fluctuation in Friendwork’s stock price:

Long call option with an exercise price of $110 expiring in one year: $6
Long put option with an exercise price of $90 expiring in one year: $5

Similar to Part a, draw a diagram showing the net profit/loss position for the above alter-
native option strategy. Clearly label on the graph the breakeven points of the position.

11. In mid-May, there are two outstanding call option contracts available on the stock of
ARB Co.:

Call # Exercise Price Expiration Date Market Price

1 $50 August 19 $8.40
2 60 August 19 3.34

a. Assuming that you form a portfolio consisting of one Call #1 held long and two Calls
#2 held short, complete the following table showing your intermediate steps. In calcu-
lating net profit, be sure to include the net initial cost of the options.

Price of ARB Stock

at Expiration ($)

Prof it on Call #1

Posit ion

Profit on Call #2

Posit ion

Net Profit on

Total Posit ion

40 — — —
45 — — —
50 — — —
55 — — —
60 — — —
65 — — —
70 — — —
75 — — —

b. Graph the net profit relationship in Part a, using stock price on the horizontal axis.
What is (are) the breakeven stock price(s)? What is the point of maximum profit?

c. Under what market conditions will this strategy (which is known as a call ratio
spread) generally make sense? Does the holder of this position have limited or unlim-
ited liability?

12. In developing the butterfly spread position, we showed that it could be broken down into
two call option money spreads. Using the price data for SAS stock options from Exhibit
22.17, demonstrate how a butterfly profit structure similar to that shown in Exhibit 22.30
could be created using put options. Be specific as to the contract positions involved in the
trade and show the expiration date net payoffs for the combined transaction.
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CHA P T E R 23
Swap Contracts, Convertible
Securities, and Other
Embedded Derivatives

After you read this chapter, you should be able to answer the following questions:

• What are forward rate agreements, and how can they be used to reduce the interest rate exposure of a borrower or
an investor?

• What are interest rate swaps, and how can they transform the cash flows of a fixed or floating rate security?
• How does the swap market operate, and how are swap contracts quoted and priced?
• How are interest rate swaps valued?
• What are interest rate caps and floors, and how are they related to interest rate swaps?
• How can the swap contracting concept be adapted to manage equity price risk and credit risk?
• How do the derivatives in convertible securities and warrant issues differ from traditional exchange-traded

products?
• What are the similarities and differences between convertible preferred stock and convertible bonds?
• What are structured notes, and what factors make their existence possible?
• How can securities with embedded derivatives reduce the funding cost of a corporate borrower?
• What are real options, and how can an investor use them to value company flexibility?

The preceding chapters have shown that forwards and options can be used in a virtu-
ally unlimited number of situations by simply changing the contract terms or the na-
ture of the underlying asset. In this chapter, we discuss several more ways in which
these instruments can be modified. Invariably, these modifications involve combining
derivatives with other assets or liabilities to create the most highly valued cash
flow pattern. We look at two general approaches to forming these combinations:
“packages” of derivatives, such as interest rate swaps, caps, and floors; and derivatives
that have been “embedded” in more fundamental assets, such as equity or debt issues.

To begin, we consider the market for OTC interest rate agreements—one of the
fastest-growing segments of the derivatives industry in the past 30 years. We once
again focus on the differences between forward-based and option-based agreements
while exploring the connection between the two. We then extend our discussion of
swap contracting to include agreements based on equity price movements and credit
risk events. Next, we provide an overview of the myriad ways in which forwards and
options are incorporated into other financial instruments, including convertible secu-
rities, warrants, and structured notes. These innovations allow investors to acquire
various exposures (e.g., interest rate, currency, equity, or commodity price risk) in a
creative and cost-effective manner. We conclude with a discussion of how investors
can value the options embedded in real assets.
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23.1 OTC INTEREST RATE AGREEMENTS
An extremely active OTC market exists for products designed to manage an investor’s or an
issuer’s interest rate risk. In describing strategies involving these instruments, it is useful to
classify them as either forward-based or option-based contracts.1

23.1.1 Forward-Based Interest Rate Contracts

Forward Rate Agreements The forward rate agreement (FRA) is the most basic of the
OTC interest rate contracts. Two parties agree today to a future exchange of cash flows based
on two different interest rates. One of the cash flows is tied to a yield that is fixed at the deal’s
origination (the fixed rate); the other is determined at some later date (the floating rate). On
the contract’s settlement date, the difference between the two interest rates is multiplied by the
FRA’s notional principal and prorated to the length of the holding period. The London Inter-
bank Offer Rate (LIBOR) is frequently used as the floating rate index, making FRAs the OTC
equivalent of the Eurodollar futures contracts.

An FRA’s settlement date and maturity are defined by its name: A 3 × 6 FRA allows the
investor to lock in three-month LIBOR, three months forward; a 12 × 18 FRA locks in six-
month LIBOR, one year forward. FRA market makers quote a bid-offer spread on a rate basis.
Suppose the FRA rates for three-month LIBOR shown in Exhibit 23.1 prevail in the market
at Date 0, with current three-month LIBOR assumed to be 4.50 percent. This means that on a
3 × 6 FRA, the market maker is prepared to pay a fixed rate of 4.81 percent for receipt of three-
month LIBOR and to receive a fixed rate of 4.83 percent for payment of LIBOR. In either case,
there will be no payment until LIBOR is revealed in Month 3. Settlement can then be made in
arrears at Month 6 or in advance at Month 3. If in arrears, the settlement flow will be adjusted
to the actual number of days in the holding period and calculated by the following formula:

23.1 ½LIBOR − Fixed Rate�× ½Notional Principal�× Number of Days
360

� �

recalling that, in the U.S. market, LIBOR is based on a 360-day year. The advance settlement
amount is calculated as the present value of the in-arrears amount, using the prorated level of
the realized LIBOR as the discount rate. This settlement occurs on a net basis, with only a
single check for the rate differential being written.

To see how FRAs are used, assume that Company Z decides to borrow financial capital for
a six-month period, in two three-month installments. Thus, the firm finds itself exposed to

Exhibit 23.1 Indicative Bid-Offer Quotes on Three-Month Forward

Rate Agreements

Period Bid (%) Offer (%)

3 × 6 4.81 4.83

6 × 9 5.20 5.22

9 × 12 5.64 5.66

12 × 15 6.37 6.39

15 × 18 6.78 6.80

18 × 21 7.10 7.12

21 × 24 7.36 7.38

1Some of the discussion in this section is based on work by Brown and Smith (1995a).
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rising interest rates over the next three months because the level of its second interest payment
will not be established until the end of that period. (The amount of Company Z’s first three-
month payment would be known at origination.) The firm can acquire a 3 × 6 FRA whereby it
pays the dealer’s quoted fixed rate of 4.83 percent in exchange for receiving three-month
LIBOR at the settlement date. This is illustrated on the right-hand side of Exhibit 23.2, which
depicts both the borrowing and the derivative transactions.

Once the dealer has committed to the FRA with Company Z, two things occur. First, Com-
pany Z is no longer exposed to a rising funding cost because it now has a forward contract that
obligates the dealer to “sell” the LIBOR it needs in Month 3 at a “price” of 4.83 percent. Second,
the dealer is now exposed to rising LIBOR because it will be obligated to make the net settle-
ment payment if LIBOR exceeds 4.83 percent three months from now. Company Z has effec-
tively used the FRA to transfer its interest rate exposure to the dealer. That exposure can be
hedged by “buying” LIBOR from another counterparty for its bid rate of 4.81 percent. This is
shown on the left-hand side of Exhibit 23.2 as a second FRA with Company Y, which is as-
sumed to be an investor in a variable-rate asset who is naturally concerned about falling rates.

Now suppose that three-month LIBOR is 5.00 percent on the rate-determination date in
Month 3, and that the agreements with Companies Y and Z were negotiated to have a notional
principal of $10 million. If its contract specified settlement in arrears at Month 6, Company Y
would be obligated to pay the market maker $4,750, calculated as:

½0:0500− 0:0481�× ½10,000,000�× 90
360

� �

assuming there are 90 days between Months 3 and 6. If settled in advance, the Month 3 pay-
ment would be:

4,750÷ 1+
90× 0:0500

360

� �
= $4,691:36

Similarly, the payment from the dealer to Company Z would be $4,250 [= (0.0500 − 0.0483) ×
10,000,000 × (90/360)] in Month 6, or $4,197.53 if accelerated to Month 3. By matching the
FRAs, the market maker is fully hedged from interest rate risk. Its spread of two basis points,
which translates into $500, compensates for the costs (e.g., transaction costs, credit risk) of
making a market in these contracts.

Interest Rate Swaps Both investors and borrowers are routinely exposed to interest rate
movements at regular intervals over an extended period of time, such as with a floating-rate
note (FRN) that resets its coupon rate twice annually for several years according to

Exhibit 23.2 A Matched Pair of 3 × 6 FRA Transactions

Company Y

Borrower Lenders

FRA Dealer Company Z

3-Month LIBOR
(in Month 3)

Receive
3-Month

LIBOR

Pay
3-Month
LIBOR

3-Month LIBOR
(in Month 3)

4.81%
(Bid Rate)

4.83%
(Ask Rate)
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movements in six-month LIBOR.2 In that case, several exposure dates would need to be
hedged, which could be accomplished with a series of FRAs. For example, suppose that an in-
vestor holding a one-year FRN paying quarterly coupons of three-month LIBOR becomes con-
cerned that rates may fall in the future, thereby depressing the level of her last three coupons.
By convention, her first coupon, payable in three months, is based on current LIBOR, which
was assumed to be 4.50 percent. She offsets this exposure by agreeing to receive the fixed rate
on three separate FRA contracts: the 3 × 6, the 6 × 9, and the 9 × 12. Given the bid rates
quoted in Exhibit 23.1, these positions transform the cash flows on the floating-rate asset as
shown in Exhibit 23.3.

This series of FRAs locks in the coupon levels, but they are at different fixed rates and require
three separate contracts. However, the investor might prefer a single contract that covers all the

Exhibit 23.3 Convert ing a Floating-Rate Note with a Series of FRAs

A. Long One-Year FRN Paying LIBOR Quarterly

B. Series of Receive-Fixed FRAs

C. Combined Position

4.50%

4.81% 5.20% 5.64%

5.64%

4.50% 4.81% 5.20%

100

100

100

100

LIBOR

LIBOR

LIBOR
LIBOR

LIBOR

LIBOR

2As we discussed briefly in Chapter 17, a floating (or variable) rate note is a debt instrument that is similar to a fixed-
income bond in that it pays coupons at regular (e.g., semiannual) dates during its life. The difference is that the float-
ing-rate note, or FRN, pays a coupon that is adjusted with changes in some reference rate (e.g., reset the coupon
every six months at LIBOR + 0.50 percent). Do not confuse the two acronyms FRA and FRN: The former is an
over-the-counter forward contract; the latter is a bond.
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future coupon dates using the same fixed rate. This is exactly what an interest rate swap does; it
can be viewed as a prepackaged series of LIBOR forward contracts (i.e., FRAs) at the same fixed
rate. For the swap and FRA markets to remain efficient, the single fixed rate on the swap would
have to be the appropriate average of 4.50 percent, 4.81 percent, 5.20 percent, and 5.64 percent.
For simplicity, assume that each quarterly settlement period is exactly 0.25 year. This average
can be approximated by solving for the internal rate of return on the hedged FRN:

100=
4:50× 0:25

ð1+ IRRÞ1 +
4:81× 0:25

ð1+ IRRÞ2 +
5:20× 0:25

ð1+ IRRÞ3 +
100+ ½5:64× 0:25�

ð1× IRRÞ4

or IRR = 1.258 percent. Thus, 5.03 percent (1.258 × 4) would be the fixed rate on a one-year,
receive-fixed swap consistent with the forward rate agreements listed in Exhibit 23.1. This IRR
calculation is a very accurate approximation for the forward rate annuitization process we saw
in Chapter 21. A more general way to determine the swap fixed rate (SFR) that represents the
appropriate average of this sequence of spot and forward LIBOR would be to solve the follow-
ing equation:

ð4:50Þð0:25ÞðNPÞ

1+
i0:3
4

� �1 +
ð4:81Þð0:25ÞðNPÞ

1+
i0:6
4

� �2 +
ð5:20Þð0:25ÞðNPÞ

1+
i0:9
4

� �3 +
ð5:64Þð0:25ÞðNPÞ

1+
i0:12
4

� �4

=
ðSFRÞð0:25ÞðNPÞ

1+
i0:3
4

� �1 +
ðSFRÞð0:25ÞðNPÞ

1+
i0:6
4

� �2 +
ðSFRÞð0:25ÞðNPÞ

1+
i0:9
4

� �3 +
ðSFRÞð0:25ÞðNPÞ

1+
i0:12
4

� �4
where NP is the swap’s notional principal and i0,t is the spot discount rate for a cash flow re-
ceived or paid at a date t months in the future. For a given interest rate term structure and
contract notional principal, SFR is the only unknown element in this equation and can be
solved for accordingly; see Bansal, Ellis, and Marshall (1993) and Brooks (1997).

Interest rate swaps are quoted using the Treasury bond yield curve. That is, the fixed rate side
of a U.S. dollar-based swap generally is broken down to two components for trading purposes:
(1) the yield of a Treasury bond with a maturity comparable to that of the swap, and (2) a risk
premium term known as the swap spread. Exhibit 23.4 lists a representative set of fixed-rate
quotes from a recent market period for U.S. dollar swaps, both in absolute and in swap spread
terms. Each of the swaps represented in this exhibit assumes semiannual settlement dates with
six-month LIBOR as the floating rate. For example, the swap dealer would be willing to receive
the fixed rate of 4.720 percent on a five-year contract, a rate that is 65.90 basis points greater
than the five-year T-bond yield.

With the fixed rate on the swap linked to a bond (i.e., 30/360 day count) yield and the floating
rate as a money market (i.e., actual/360 day count in the U.S. market) yield, the swap settlement
cash flows are calculated in a slightly different manner than for FRAs. While the swap is still a net
settlement contract, the Date t fixed- and floating-rate payments are determined separately as:

ðFixed-Rate PaymentÞt = ðSwap Fixed RateÞ× Number of “30=360” Days
360

� �
×

ðNotional PrincipalÞ
and

ðFloating-Rate PaymentÞt = ðReference RateÞt−1 ×
Number of Days

360

� �
× ðNotional PrincipalÞ

In these equations, the fixed rate never changes and the floating-rate reference rate (i.e., LIBOR)
always is determined at the beginning of a given settlement period.
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Assume that Counterparty A is an institutional investor who currently holds a three-year
bond paying a semiannual coupon of 4.80 percent. He feels that interest rates are likely to
rise in the near term and decides to convert his investment into a synthetic floating-rate note
whose coupons will rise with future LIBOR increases. He accomplishes this by agreeing to pay
the fixed rate on a three-year interest rate swap contract with Counterparty B (i.e., the swap
dealer). The terms of this agreement can be summarized as follows:

• Origination date: October 23, Year 0
• Maturity date: October 23, Year 3
• Notional principal: $30 million
• Fixed-rate payer: Counterparty A (i.e., the investor)
• Swap fixed rate: 4.546 percent (semiannual, 30/360 bond basis)
• Fixed-rate receiver: Counterparty B (i.e., the swap dealer)
• Floating rate: Six-month LIBOR (money market basis)
• Settlement dates: October 23 and April 23
• LIBOR determination: Set in advance, paid in arrears

This “fixed-for-floating” transaction—the most basic form of a swap—is often called a plain
vanilla agreement. Exhibit 23.5 illustrates the approximate effect (ignoring slight day count dif-
ferentials) of combining the swap with the underlying bond position, while Exhibit 23.6 lists
the precise settlement cash flows from the investor’s perspective for a hypothetical time series
of six-month LIBOR. In this agreement, the fixed-rate payer makes the net settlement payment
when the day count-adjusted level of LIBOR is less than 4.546 percent; the fixed-rate receiver
makes the settlement payment when LIBOR exceeds 4.546 percent.

Plain vanilla swaps are generally used for the same reason as FRAs: to restructure the cash
flows of an interest-sensitive asset or liability. In this example, the investor has reduced the
price sensitivity (i.e., duration) of his asset by converting the fixed-rate coupon into one that
adjusts to shifting market conditions without having to actually sell what might be a highly

Exhibit 23.4 Representative Interest Rate Swap and Swap Spread Quotes

U.S. Semi-Annual Fixed (30/360) vs. 6-mo. LIBOR

Swap Fixed Rate (%) Swap Spread (bp)

Swap Maturity Bid Ask Mid Bid Ask

1 Yr 4.6560 4.6640 4.6600 — —

2 Yr 4.4870 4.4920 4.4895 66.80 67.20

3 Yr 4.5310 4.5460 4.5410 70.38 70.70

4 Yr 4.6270 4.6320 4.6295 67.50 68.00

5 Yr 4.7170 4.7200 4.7185 65.50 65.90

6 Yr 4.8040 4.8040 4.8040 66.80 67.20

7 Yr 4.8770 4.8770 4.8770 67.10 67.50

8 Yr 4.9400 4.9400 4.9400 66.40 66.80

9 Yr 4.9940 4.9990 4.9975 64.90 66.00

10 Yr 5.0410 5.0460 5.0435 61.63 62.90

15 Yr 5.1940 5.1990 5.1975 70.70 71.10

20 Yr 5.2690 5.2690 5.2690 70.50 70.90

25 Yr 5.2900 5.2960 5.2930 65.60 66.00

30 Yr 5.2980 5.3030 5.3005 59.00 59.40
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illiquid bond. The net annualized cash flow he will receive after accounting for the swap posi-
tion will be (again ignoring day count differentials):

Fixed-Rate Bond Coupon Receipt = 4.800%

Swap: (1) LIBOR Receipt = LIBOR

(2) Fixed Payment = (4.546%)

Net Interest Income: = LIBOR + 0.254%

Thus, the net impact of combining the swap with the fixed-rate bond is to convert that
security into a variable-rate asset paying a coupon of LIBOR plus 25.4 basis points.

Counterparty A is effectively paying the fixed-rate coupons he receives from his bond in
exchange for receiving floating-rate coupons. That is, the pay-fixed swap position is equivalent
to holding a portfolio consisting of (1) a long position in a par-value FRN paying semiannual
coupons of LIBOR, and (2) a short position in a par-value fixed-rate note paying semiannual
coupons of 4.546 percent. This capital market interpretation is illustrated in Exhibit 23.7. By
essentially buying and selling two different par-value instruments, no net principal amount
exists at origination or maturity; this is what allows the swap’s principal to be notional. Thus,
all the swap agreement really does is transform the nature of the coupon payments.

Exhibit 23.5 Convert ing Cash Flows from a Fixed-Rate Bond Issue with a

Swap Agreement

Counterparty A
(i.e., Investor)

Counterparty B
(i.e., Swap Dealer)

Original Fixed-Rate
Bond Issuer

LIBOR

4.546%

4.800%

Net Interest Income = 4.800% + [LIBOR − 4.546]
 = LIBOR + 0.254% 

Exhibit 23.6 Sett lement Cash Flows for a Three-Year Plain Vani l la Interest Rate Swap

(Fixed-Payer ’s Perspective)

Settlement
Year Settlement Date

Number of
Actual Days

Number of
30/360 Days

Current
LIBOR

Fixed-Rate
Payment

Floating-Rate
Receipt

Net Payment
(Receipt)

0 October 23 — — 4.25% — — —

1 April 23 183 180 4.40% 681,900 648,125 33,775

1 October 23 183 180 4.90% 681,900 671,000 10,900

2 April 23 182 180 5.05% 681,900 743,167 (61,267)

2 October 23 183 180 4.60% 681,900 770,125 (88,225)

3 April 23 182 180 4.35% 681,900 697,667 (15,767)

3 October 23 183 180 4.20% 681,900 663,375 18,525
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With this interpretation, at any point in time, the value of the pay-fixed swap position can be
calculated as the present value of the floating-rate cash flows held as an asset minus the present
value of the fixed-rate bond cash flow that is a liability, or:

(PV of Pay-Fixed Swap) = (PV of FRN Paying LIBOR) − (PV of Fixed-Rate Bond Paying 4.546%).

Suppose that one year after this swap was originated, yields have generally risen so that the fixed
rate on a new two-year swap (i.e., the remaining time until the original maturity) is 5.546 percent.
The contract’s value under these conditions can be established in two steps. First, on any settle-
ment date, the FRN will be valued at par, since its coupon always is reset according to current
market conditions. Second, the market value of a bond paying a coupon of only 4.546 percent
will fall, which benefits Counterparty A, to whom this is a liability. Using the new swap rate as a
discount factor, A’s position in the agreement (which had no value at origination) is now worth:

100−
X4
t = 1

ð4:546=2Þ
ð1+ 0:05546=2Þt +

100

ð1+ 0:05546=2Þ4
" #

= 1:8687

or 1.8687 percent of notional principal. Therefore, if Counterparty A chose to unwind his con-
tract at this time, the dealer would be willing to pay as much as $560,610 (= 0.018687 × $30
million) and then find a new swap counterparty who would pay the now current fixed rate of
5.546 percent. The $560,610 is considered to be the marked-to-market value of the swap. Given
that interest rates have risen since inception, the original contract is now an asset to the fixed-
rate payer (i.e., Counterparty A) and a liability to the fixed-rate receiver (i.e., the dealer).

The fact that the swap agreement becomes an asset to one participant and a liability to the
other as soon as market conditions change means that swaps entail credit risk. Consider what
would happen to Counterparty A if, on a particular settlement date when LIBOR was 8 percent,
the swap dealer was unable to make the net settlement payment. In that case, the investor would
receive only the 4.8 percent coupon from his bond rather than the 8.254 percent (= LIBOR +
0.254 percent) coupon he expected from his synthetic FRN. This means that the synthetic

Exhibit 23.7 A Capital Market Interpretation of an Interest Rate Swap

Long in a Par-Value FRN and Short in a Par-Value,
4.546% Coupon Bond:

Equals a Pay-Fixed, Receive-Floating Plain Vanilla Swap:

LIBOR Coupons

4.546% Fixed Coupons

LIBOR Coupons

4.546% Fixed Coupons

100

100

100

100
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floating-rate note carries more credit risk than the original fixed-rate bond. Conversely, the swap
dealer will be concerned about Counterparty A’s performance when LIBOR is less than 4.546
percent. Thus, like any forward arrangement, the credit risk on a swap runs two ways.

What would it cost Counterparty A if, with exactly two years remaining on the contract de-
scribed, the swap dealer suffered bankruptcy and defaulted on the remainder of the agreement?
The investor would have to find a new swap dealer to replace the old contract. With the change
in market conditions, Counterparty A will now have to pay 5.546 percent to receive LIBOR over
the next two years, implying an additional cost of 50 basis points (times 30 million) each settle-
ment period. Thus, the economic consequence to A of the dealer’s default can be measured as:X4

t = 1

½ð0:05546=2Þ− ð0:04546=2Þ�× ð30,000,000Þ
ð1+ 0:05546=2Þt = $560,610

which, of course, is the same amount as the marked-to-market value of the swap and repre-
sents the current potential default loss for the counterparty to whom the swap is an asset.3

Interest rate swaps have been in existence since 1981, and some empirical evidence exists
on how they are priced in the marketplace. The available evidence includes Kim and Koppen-
haver’s (1993) investigation of commercial bank activity in the swap market; results from a
study by Sun, Sundaresan, and Wang (1993), who examined the consistency of bid-ask quotes
issued by two swap dealers with different credit grades; and findings by Brown, Harlow, and
Smith (1994), Minton (1997), Liu, Longstaff, and Mandell (2006), and Bhansali, Schwarzkopf,
and Wise (2009), who tested several theoretical relationships designed to explain the historical
pattern of variation in the swap spread component. Although each of the studies examined a
different aspect of the swap contracting process, the collective evidence is consistent with the
notion that this market works in an efficient manner and seems to be integrated with other
affiliated securities, such as Treasury notes and bills and Eurodollar futures contracts.

23.1.2 Option-Based Interest Rate Contracts
In this section, we discuss two types of OTC interest rate option arrangements as well as their
relationship with interest rate swaps: (1) caps and floors, the most basic products, and (2) col-
lars, special combinations of caps and floors.

Caps and Floors Interest rate cap and floor agreements are equivalent to portfolios of interest
rate option contracts, each corresponding to a different settlement period. A cap agreement is a
series of cash settlement interest rate options, typically based on LIBOR. The seller of the cap, in
return for the option premium, is obliged to pay the difference between LIBOR and the exercise, or
cap, rate (times the fraction of the year, times the notional principal) whenever that difference is
positive. The seller of a floor agreement makes settlement payments only when LIBOR is below
the floor rate. No payment is made if LIBOR is above the floor or below the cap rate. Settlement
can be either in advance or in arrears, with the latter more common because these contracts usu-
ally are used to hedge exposure to floating-rate loans and notes that typically settle in arrears.

The Date t settlement payments on cap and floor agreements can be written as follows:

23.2 Cap Settlement: ðNotional PrincipalÞ× Number of Days
360

� �
×max½LIBORt−1 −Xc, 0�

and

23.3 Floor Settlement: ðNotional PrincipalÞ× Number of Days
360

� �
×max½Xf − LIBORt−1, 0�

where:

Xc= the cap exercise rate
Xf = the floor exercise rate

3For interesting discussions of default risk in the swap market, see Sorensen and Bollier (1994) and Bomfim (2003).
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Consider a three-year, semiannual settlement, 8 percent cap on six-month LIBOR. The
buyer of the cap pays the writer an up-front premium, quoted as a percentage of the notional
principal. Assuming the cost is 120 basis points and the notional principal is $100 million, the
cost of the cap is $1,200,000.4 Suppose that settlement dates are on the 15th of May and No-
vember of each year and that LIBOR on one particular May 15th is 9.125 percent. The holder
of the cap will receive settlement in arrears the following November in the amount of
$575,000, calculated as (9.125 percent − 8 percent) × $100 million × (184/360).

The payoff relationships for caps and floors can be illustrated using traditional, option-style
diagrams. Exhibit 23.8 portrays an 8 percent cap and a 4 percent floor on LIBOR. Notice that
the payoff diagram for the cap looks like a typical call option on a commodity and the floor
takes the form of a put option. Indeed, following the convention where LIBOR is the com-
modity, caps are referred to as “calls on LIBOR,” and floors as “puts on LIBOR.”

Collars In Chapter 20, we saw that an equity collar arrangement consisted of a long position
in an equity put option that was paid for with a short position in a call option on the same
stock. Similarly, an interest rate collar is a combination of a cap and a floor, a long position
in one and a short position in the other. Acquiring a 4 percent–8 percent collar on LIBOR is

Exhibit 23.8 Payoff Diagrams for Buying and Writ ing an Interest Rate Cap

and Floor

Gains

Losses

8% LIBOR

Buy an
8% Cap

Gains

Losses

8% LIBOR

Write an
8% Cap

Gains

Losses

Losses

4% LIBOR

Buy a
4% Floor

Gains

4% LIBOR

Write a
4% Floor

4In practice, interest rate caps and floors are quoted by market makers on a volatility basis—for instance, 18.5 percent bid
and 19.5 percent offered. That measure of volatility (stated as a standard deviation) plus the exercise rate, the current term
structure of interest rates, and the time frame for the contract are then entered into an option pricing model to obtain the
actual amount of the premium. Hull (2009) has shown that this amount can be established by adapting Black’s model for
valuing futures options to price each separate option in the contract and then summing them across all settlement dates.
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to buy an 8 percent cap and to write a 4 percent floor. The buyer will receive cash payments
when LIBOR exceeds 8 percent, make payments when LIBOR is below 4 percent, and neither
receive nor pay if LIBOR is between 4 percent and 8 percent. Often the motive for a firm to
acquire a collar is to reduce the initial cost of obtaining the protection against rising LIBOR, as
the upfront receipt from selling the floor can be used to offset the cost of buying the cap.

A special interest rate collar occurs when the initial premiums on the cap and the floor are
equal and therefore offset each other. Suppose that the premium on a three-year, 4 percent
floor is 120 basis points, which matches the premium on the 8 percent cap. The combination
is known as a zero-cost, or zero-premium, collar. An interest rate swap is just a special case of
a zero-cost interest rate collar. Consider again the agreement that was constructed from buying
the 8 percent cap and selling the 4 percent floor. Now tighten the collar by lowering the cap
rate to 7 percent. The upfront premium paid by the buyer must go up; an insurance policy
providing protection whenever LIBOR exceeds 7 percent has to cost more than a policy that
pays off only when LIBOR moves above 8 percent. Assume that premium is 200 basis points
(times the notional principal). To keep the collar at a zero initial cost, the written floor must
then generate additional premium for the seller as well. This requires a higher floor rate be-
cause a contract in which the seller makes settlement payments whenever LIBOR is less than
5 percent is worth more than one with a floor rate of 4 percent. If we keep tightening the col-
lar at some exercise rate common to both the cap and the floor—say, 6 percent—the combina-
tion will be zero cost. That will be the pay-fixed swap fixed rate that prevails in the market.
This is illustrated in Exhibit 23.9.

To summarize, buying a 6 percent cap and writing a 6 percent floor on LIBOR are equiva-
lent in terms of settlement cash flows to an interest rate swap paying a fixed rate of 6 percent
and receiving LIBOR. When LIBOR is above 6 percent, the net settlement receipt on the swap
is the same as the receipt on the in-the-money cap that is owned. When LIBOR is below 6
percent, the net settlement payment on the swap is the same as the payment on the in-the-
money floor that has been sold. Similarly, writing a cap and buying a floor at the same exercise
rate are identical to a receive-fixed interest rate swap. A cap-floor combination at the same ex-
ercise rate always has the same payoffs as a swap contract. However, only when the combina-
tion also nets to a zero initial cost does that common rate match the prevailing swap fixed

Exhibit 23.9 An Il lustration of Cap-Floor-Swap Parity

Gains

Losses

8%6%4% LIBOR

Buy a 6% Cap
Write a 6% Floor

Buy an
8% Cap

Write a
4% Floor

Pay-Fixed Swap at
6% versus LIBOR
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rate. This relationship is known as cap-floor-swap parity and is equivalent to the put-call-
forward parity formula first discussed in Chapter 20 and extended to the range forward strat-
egy in Chapter 22. Yaksick (1992) explains how this parity relationship allows the option valu-
ation models discussed in Chapter 22 to be used in the valuation of swap contracts.

23.2 SWAP CONTRACTING EXTENSIONS
Although interest rate swaps are by far the most prevalent OTC rate contract, other extensions
that are important for portfolio managers have been developed as well. All these variations
preserve the essential feature of a swap contract by exchanging cash flows based on two differ-
ent rates or prices. We will examine two such agreements in detail.

23.2.1 Equity Index-Linked Swaps
Equity-index-linked swaps, or equity swaps, are equivalent to portfolios of forward contracts call-
ing for the exchange of cash flows based on two different investment rates: (1) a variable-debt rate
(e.g., three-month LIBOR) and (2) the return to an equity index (e.g., Standard & Poor’s 500).
The index-linked payment is based on either the total return (i.e., dividends plus capital gain or
loss) or just the percentage index change for the settlement period plus a fixed spread adjustment.
The floating-rate payments typically are based on LIBOR “flat” (i.e., no adjustment). Equity swaps
are traded in the OTC markets and can have maturities out to 10 years or beyond.

In addition to the S&P 500, equity swaps can be structured around foreign indexes, such as
TOPIX (Japan), FT-SE 100 (Great Britain), DAX (Germany), CAC 40 (France), TSE 35 (Canada),
and Hang Seng (Hong Kong). These agreements also can be designed so that the cash flows are de-
nominated in the same currency or in two different currencies. The equity-index-based cash flow
typically is denominated in the currency of the index’s country of origination, but this payment
can be automatically hedged into a different currency. Further, these agreements specify a notional
principal that is not exchanged at origination but serves the purpose of converting percentage re-
turns into cash flows. This notional principal can be either variable or fixed during the life of the
agreement, but the same notional principal applies to both sides of the transaction.

As Allen and Showers (1991) and Chance (2004) noted, the equity swap market has devel-
oped for several reasons. First, these agreements allow investors to take advantage of overall
price movements in a specific country’s stock market without having to purchase the equity
securities directly. This has the advantage of reducing both the transaction costs and the track-
ing errors associated with assembling a portfolio that mimics the index as well as avoiding div-
idend withholding taxes. Second, creating a direct equity investment in a foreign country may
be difficult for some investors where prohibited by law or policy. Finally, an investment fund
wanting to accumulate foreign index returns denominated in their domestic currency may not
be able or legally permitted to obtain sufficient exchange-traded derivative contracts to hedge a
direct equity investment. The equity swap can be structured so that there is no need for sepa-
rate hedging transactions.

The most common application for an equity swap involves a counterparty that receives the
index-based payment in exchange for making the floating-rate payment. Consider a pension
fund that currently has a substantial portion of its asset portfolio invested in floating-rate notes
paying quarterly coupons based on LIBOR. If the fund manager wants to alter her existing as-
set allocation by converting some of this debt into equity, she has two ways to do so. First, she
can sell the existing floating-rate notes and purchase a portfolio of stock directly in the market.
Alternatively, the manager can enter into an equity swap with an initial notional principal
equal to the amount of the existing debt holdings she wants to convert. From the standpoint
of reducing transaction costs, the second alternative is clearly preferable. The mechanics of this
arrangement are illustrated in Exhibit 23.10.
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The net return to the fund in this example is simply the return on the equity index plus the
spread adjustment. Further, if the floating-rate notes yield more than LIBOR, this would increase
the overall net return. Assuming both cash flows are denominated in the same currency, the net
settlement payment on the equity swap from the company’s standpoint can be calculated as the
difference between the variable-rate outflow and the equity-linked inflow, where:

23.4 Payment= ½LIBOR − Spread�× ½Notional Principal�× ðNumber of DaysÞ
360

� �

and

Receipt=
Indexnew − Indexold

Indexold

� �
× ½Notional Principal�

where Indexnew and Indexold represent the index levels occurring on the current and immedi-
ate past settlement dates, assuming all dividends are reinvested. To minimize calculations, the
settlement payment is computed using [LIBOR – Spread] rather than adding a separate inflow
for the equity spread itself. Gastineau (1993) and Chance and Rich (1998) investigated indica-
tive spread quotes for various indexes throughout the world and found that, while some
were positive (e.g., 90 BP for DAX, 25 BP for FT-SE), others were negative (e.g., −10 BP for
S&P 500, −60 BP for Hang Seng).

Another way to view this swap-based cash flow transformation is shown in Exhibit 23.11. It
should be clear that equity swaps differ from interest rate swaps in one important way. Specif-
ically, because there is no guarantee that the equity index will appreciate in value from one
settlement period to the next, it is possible that the company receiving the equity index will
have to make a double payment. First, the usual debt-related cash flow, based on LIBOR, will
have to be paid. Second, whenever Indexnew is less than Indexold, the company will make an
equity-index-based payment to (i.e., “receive” a negative payment from) its counterparty.
Rather than netting one cash flow against the other, the company will pay both when the value
of the equity index declines. (Examples of this situation are represented by the third and fifth
payments in the exhibit.)

23.2.2 Credit-Related Swaps
One of the newest swap contracting extensions has been the development of agreements de-
signed to help investors manage their credit risk exposures. From their introduction in the
late 1990s, credit-related swaps have grown in popularity to where the International Swap

Exhibit 23.10 Altering an Asset Al location Posit ion with an Equity Swap

Pension Fund Swap Counterparty

Original FRN
Issuer

Equity Return
+

Spread

LIBOR

LIBOR
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and Derivatives Association reported that by mid-2010 contracts exceeding $25 trillion in no-
tional value were in place. These contracts cover exposures to credit markets throughout the
world and include as end-users institutions ranging from banks and corporations to traditional
asset managers and hedge funds. Hull (2009) provides a detailed examination of how these
products are structured and valued.

One of the first attempts to provide credit risk protection in the derivatives market was the
total return swap. These contracts provide for the periodic exchange of cash flows based on
(1) a variable-debt rate (e.g., LIBOR) and (2) the total return (i.e., periodic interest and any
capital gain or loss) to a reference entity specified by the agreement. The reference entity can
be either a specific bond obligation or a portfolio (index) of bonds. When an individual secu-
rity is designated as the reference entity, it is possible to design the total return swap to allow
for physical delivery of the bond at maturity in exchange for a payment of the bond’s initial
value. However, neither party in the swap transaction is required to own the reference entity,
nor does the maturity or notional principal in the agreement need to match those of the
underlying security.

Exhibit 23.11 Converting a Bond with an Equity Swap

Purchase an FRN:

Equity Swap (Receive Equity Index, Pay LIBOR):

Net Transaction:

Principal cash flows

LIBOR-based cash flows

Equity-index-linked cash flows
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The top panel of Exhibit 23.12 illustrates how this agreement might be used to hedge credit
risk. Suppose a fixed-income portfolio manager holds a bond issued by Company BAB in his
portfolio, but he is concerned that the firm’s credit rating might be downgraded. In lieu of
trying to sell what might be an illiquid position outright, he arranges an agreement whereby
every quarter for the next five years (i.e., the remaining maturity of the BAB bond) he pays
the interest received on the bond plus any gain or loss of principal and receives a cash flow
based on LIBOR times the notional principal, which here is set equal to the face value of the
reference bond. If BAB’s credit does not deteriorate during a given settlement period and
interest rates in the market fall, the bond will appreciate in value but the manager will
have to pay this capital gain, along with the interest from the bond, to the swap dealer in
exchange for the LIBOR-based receipt.

If BAB is downgraded—or if market rates increase for any other reason—the reference
bond will experience a capital loss, which will reduce the manager’s swap payment. If the loss
in value is severe enough, it could more than offset any interest income (i.e., a negative total
return), which would lead to the swap dealer making a double payment, similar to what

Exhibit 23.12 Credit Related Swap Agreements

Total Return Payer
(i.e., Bondholder)

Protection Buyer
(i.e., Bondholder)

Fixed-Income Portfolio
- BAB bond

    - Other bonds

Fixed-Income Portfolio
- BAB bond

    - Other bonds

Total Return Receiver
(i.e., Swap Dealer)

Protection Seller
(i.e., Swap Dealer)

LIBOR ± Spread

Contingent Payment 
on Reference Entity

Reference Entity Return
(interest + capital gain/loss)

Protection  Premium

A. Total Return Swap

B. Credit Default Swap

Bond Returns

Bond Returns
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happened with the equity swap when stock prices declined. Of course, the additional swap
payment linked to a decline in value for the BAB reference bond simply offsets the loss that
the manager experiences in his actual portfolio. Thus, the total return swap enables the man-
ager to transfer the credit risk of holding the BAB bond to the counterparty by essentially
“selling” that total exposure to the dealer via the swap agreement in exchange for “buying” a
floating-rate note paying LIBOR.

One drawback of using total return swaps to manage credit risk is that they require cash
flow exchanges for events—such as general interest rate movements—that have nothing to do
with the default potential of the reference entity. A credit default swap (CDS) addresses this
shortcoming by making the payment of any compensation for loss contingent on the actual oc-
currence of a credit-related event. This contingent payment makes the credit default contract
closer in form to an insurance policy than a traditional swap agreement. As illustrated in the
bottom panel of Exhibit 23.12, the protection buyer pays an annual premium in exchange for
the protection seller’s obligation to make a settlement payment if a credit-related event occurs
to the reference entity during the life of the swap. The range of credit-related events covered
by a CDS agreement can be wide, but typically includes bankruptcy, failure to pay in a timely
fashion, and a default-rating downgrade resulting from a corporate restructuring.

Suppose that the portfolio manager holding the BAB bond decides to hedge his credit expo-
sure with a CDS agreement. Assume further that he owns $5 million in par value of a security
that matures in five years and that the swap premium is 160 basis points. This means he will
pay an annual protection premium to the swap dealer of $80,000 (= 0.016 × 5,000,000), usu-
ally in quarterly installments of $20,000. These payments continue until the expiration of the
contract—assumed here to match the bond’s maturity—or until a credit event occurs. If, for
instance, Company BAB does default after two years, the swap dealer will be obligated to ei-
ther purchase the BAB bond from the portfolio manager at par value (i.e., physical settlement)
or pay him the difference between par value and the post-default market value of the bond
(i.e., cash settlement), depending on how the swap contract is structured. If BAB bonds trade
at 31 percent of their par value after default, the settlement payment would be $3,450,000
(= [1.00 − 0.31] × 5,000,000). This credit-event contingent payment then cancels the remain-
der of the agreement. If no credit event occurs, the portfolio manager continues to make pre-
mium payments to the swap dealer and receives his invested principal back from Company
BAB when the bond matures.

The bondholder in this example used the CDS contract to hedge his credit exposure to a
specific bond by effectively paying the swap dealer to bear that risk for him. From the protec-
tion seller’s perspective, in the absence of any other offsetting agreements, the swap dealer is
effectively speculating that Company BAB will not suffer a credit event before the expiration
of the contract, allowing them to continue to collect the protection premium without having
to make a contingency payment. If BAB’s credit quality improves during the life of the agree-
ment, it is likely that the market value of the swap premium will decline in price—say, to 110
basis points—and the swap dealer can “sell” (i.e., unwind or transfer) the remainder of its ex-
isting contract at a profit.

Since any risky bond yield can be decomposed into (1) the yield for a risk-free bond with
the same maturity, and (2) a credit spread (i.e., risk premium), it is easy to see that protection
payer is using the CDS contract to transfer just the credit spread to the protection seller. That
is, if the BAB bond does not default before maturity, the bond manager’s net return on that
position should be the risk-free rate. This means that the CDS premium should be approxi-
mately equal to the difference between the par yield on the risk bond and the par yield on a
Treasury bond with comparable maturity. Hull and White (2003), Greatrex (2009), and
Benzschawel and Corlu (2011) demonstrate that this amount can be calculated from default
probability estimates that allow for the estimation of the value of the cash flows expected to
be paid by the risky bond. Exhibit 23.13 lists five-year CDS premium prices for a number of
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U.S. corporations as of April 2011. These data emphasize the wide range of spreads that can
occur for firms with credit ratings ranging from A (e.g., 38.5 basis points for BellSouth) to
CCC (e.g., 780.0 basis points for Boyd Gaming). As in other credit markets, CDS spreads in-
crease dramatically for credit ratings that fall below investment grade status.

23.3 WARRANTS AND CONVERTIBLE SECURITIES
A popular investment strategy in recent years has involved the creation of security “packages”
in which derivatives are combined with more basic instruments, such as stock shares or bonds.
In this section, we examine two important variations on this theme: (1) bonds with warrants
that give the investor the right to buy additional shares of the company’s common stock, and
(2) securities, such as debt or preferred stock, that the investor can convert into other
securities.

23.3.1 Warrants
A warrant is an equity call option issued directly by the company whose stock serves as the
underlying asset. The key feature is that, if exercised, the company will create new shares of
stock to give to the warrantholder. Thus, the exercise of a warrant will increase the total num-
ber of outstanding shares, which reduces the value of each individual share. Because of this
dilutive effect, the warrant is not as valuable as an otherwise comparable call option contract.

Exhibit 23.13 CDS Premiums for Various U.S. Corporations
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The valuation of warrants is complicated by many factors, such as how and when the number
of outstanding warrants will be exercised, what the company’s current capital structure looks
like, and what the company plans to do with the new funds if and when the warrant is
exercised.

Galai and Schneller (1978) proposed a simple warrant valuation model in which a firm is
presently financed with all equity and the warrants it issues are European-style. On its expira-
tion date T, the warrant will be worth:

WT =max
VT +NwX
N +Nw

−X, 0

� �

where:

N= the current number of outstanding shares
Nw= the number of new shares created if the warrants are exercised
VT = the value of the firm before the warrants are exercised
X= the exercise price

This terminal value can be rewritten as:

23.5 WT =
1

1+ ðNw=NÞ
� �

CT

where:

CT = the expiration date value of a regular call option with otherwise identical terms as the
warrant

Consequently, at any point prior to expiration, the value of the warrant should be equal to the
value of the call deflated (i.e., diluted) by the factor [1 + (Nw/N)]

−1.
Frequently, a company will attach warrants to a bond issue to lower its initial funding cost.

Warrants created in this manner usually can be detached from the debt instrument by the
buyer and traded separately. Suppose a firm with 1,000,000 shares of common stock outstand-
ing at a current share price of $100 attempts to raise an additional $10 million by issuing a 10-
year bond paying annual coupons. The yield it would have to pay for a straight debt issue is
8.50 percent. The firm could lower this borrowing cost by attaching to the bond European-
style equity warrants that mature in exactly one year and have an exercise price of $115 per
share. If the firm eventually hopes to raise an additional $5.75 million with these warrants, it
will have to create new derivative contracts to cover 50,000 shares ($5.75 million ÷ $115).

Assuming that the one-year risk-free rate is 7 percent and the volatility of the firm’s stock is
25 percent, the Black-Scholes value for a one-year call option to buy one share at X = $115 can
be calculated as $7.09, meaning the warrants are worth $6.75 (= 7.09 ÷ [1 + (50,000/
1,000,000)]) per share. If each warrant allows for the purchase of one share and the face value
of a single bond is $1,000, the firm will issue 10,000 bonds with five warrants attached to each.
With an 8.50 percent coupon, the total proceeds it would generate from the sale of each
bond with the warrants attached would be $1,033.75, or $1,000 for the bond and $33.75
(= 5 × $6.75) for the warrants. Thus, the firm can reduce its funding cost to 8.00 percent—
the solution to the yield to maturity in the following bond calculation:

1033:75=
X10
t = 1

85

ð1+ yÞt +
1000

ð1+ yÞ10

Packaging warrants with bonds can be done in a variety of ways. A recent trend in financial
markets is for a firm to attach to its bonds an option that is based on an underlying asset
other than the company’s own stock, such as foreign exchange and stock index transactions.
For instance, Rogalski and Seward (1991) detail the development of the market for foreign
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currency exchange warrants, which give the holder the right, but not the obligation, to pur-
chase a fixed number of U.S. dollars for a price denominated in a foreign currency. Although
called warrants, these contracts are closer in form to traditional call options on the dollar (or,
equivalently, put options on the foreign currency) because they do not result in any direct change
to the issuing firm’s capital structure. That is, no dilutive valuation effect exists for these derivatives
since there are no new shares of stock issued. Beyond that, these instruments generally can be set-
tled only in cash but can be detached and traded separately from the original bond.5

23.3.2 Convertible Securities
A convertible security gives its owner the right, but not the obligation, to convert the existing
investment into another form. Typically, the original security is either a bond or a share of
preferred stock, which can be exchanged into common stock according to a predetermined
formula. A convertible security is a hybrid issue consisting of a regular bond or preferred stock
holding and a call option that allows for the conversion. Similar to warrants, they have been
popular with issuers because they generally lead to a lower initial borrowing cost and represent
a future supply of equity capital. McGuire (1991) and Schmidt (2003) have noted that these
securities help align managerial incentives and generate capital without immediately diluting
the equity base of the acquiring firm. Investors in convertibles gain the upside potential of
common stock while actually holding a less-risky asset.

23.3.3 Convertible Preferred Stock
Consider the dynamics of convertible preferred stock. As previously suggested, owning a share
of convertible preferred is equivalent to holding a portfolio long in a normal share of preferred
stock and long in a call option on the firm’s common stock that can be exercised by surren-
dering the preferred stock. There generally is no waiting period before the conversion can be
made, and the conversion privilege usually never expires. This means that the minimum value
of the convertible issue must be:

max[Preferred Stock Value, Conversion Value]

where the conversion value is the value of the common stock into which the preferred issue
can be exchanged.

Suppose that for a $1,000,000 investment, an institutional investor could purchase 25,000
shares of a convertible preferred issue with the following terms (per share):

• Current convertible share price $40.00
• Annual convertible dividend $ 3.00
• Convertible yield 7.50% (= $3 ÷ $40)
• Regular preferred yield 10.00%
• Current common stock price $20.00
• Conversion ratio 1.75

With these conditions, the share value of a regular preferred stock issue paying a $3 dividend
would be $30.00 (= 3 ÷ 0.10), or the perpetual dividend divided by the prevailing regular yield.
This means that the convertible issue sells at a 33 percent premium to the regular preferred.
Also, given the conversion ratio of 1.75 shares of common to each share of preferred, the con-
version value of the convertible issue is $35 (= 1.75 × 20). Thus, the minimum price of the
convertible security would be $35, the greater of the regular preferred price and the conversion

5For additional information about how warrants are used in capital markets, see Francis, Toy, and Whittaker (2000)
and Howe and Su (2001).
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value. Since the market price of the convertible is above this level, this implies a conversion
premium of 14.29 percent [= (40 − 35) ÷ 35], meaning that the convertible currently is selling
based on its option value.

The future value of the convertible issue will depend on two events: (1) interest rate move-
ments, which directly affect the yield on the regular preferred stock component, and (2)
changes in common stock prices, given the 1.75 conversion ratio. Consider the matrix of min-
imum values for various levels of these two variables shown in Exhibit 23.14. In this situation,
the value of the convertible preferred stock will likely be driven by its conversion value when
interest rates and common stock prices are high and by its preferred stock value when rates
and share prices are low.

23.3.4 Convertible Bonds
A convertible bond can be viewed as a prepackaged portfolio containing two distinct securities:
a regular bond and an option to exchange the bond for a prespecified number of shares of the
issuing firm’s common stock. Thus, a convertible bond represents a hybrid investment involv-
ing elements of both the debt and the equity markets. From the investor’s standpoint, there are
both advantages and disadvantages to this packaging. Although the buyer receives equity-like
returns with a “guaranteed” terminal payoff equal to the bond’s face value, he must also pay
the option premium, which is embedded in the price of the security. Lummer and Riepe
(1993) argue that the risk-return dynamics convertible bonds offer are sufficiently unique as
to merit their own asset class. Arak and Martin (2005) note that the issuer of a convertible
bond increases the company’s leverage while providing a potential source of equity financing
in the future. Exhibit 23.15 shows a page from Standard & Poor’s Bond Guide summarizing
details for a sample of these instruments.

Consider the 2.25 percent coupon convertible bonds issued by Best Buy (BBY), the con-
sumer electronics retailer whose stock trades on the NYSE. The listing for this issue, which is
scheduled to mature in January 2022, is highlighted in the middle of the display. The second
and third columns indicate that this bond pays interest semiannually on January 15 and July
15 and has a default rating of BB+. The bond issue has over $400 million outstanding and is
convertible until maturity. At the time of this report (i.e., January 2011), the listed price of the
bond was 105.87 percent of par, and the price of BBY common stock was $34.30. Additional
details of this security are shown in Exhibit 23.16.

As spelled out at the top of Exhibit 23.16, each $1,000 face value of this bond can be con-
verted into 21.7391 shares of Best Buy common stock. As before, this statistic is called the in-
strument’s conversion ratio. At the listed share price of $34.30, an investor exercising her
conversion option would have received $745.65 (= 34.30 × 21.7391) worth of stock, an amount
less than the bond’s current market value. In fact, the conversion parity price (i.e., the com-
mon stock price at which immediate conversion would make sense) is equal to $48.70, which
is the bond price of $1,058.70 divided by the conversion ratio of 21.7391. The prevailing

Exhibit 23.14 Minimum Convertible Preferred Stock Values as a Function of

Regular Preferred Yields and Common Stock Prices

COMMON STOCK PRICES

15 20 25

Yield 8%: 37.50 37.50 43.75

10%: 30.00 35.00 43.75

12%: 26.25 35.00 43.75
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Exhibit 23.15 Convertible Bond Information Summary
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Andrew Corp1 31 4= S 2fa15 2013 NR BE 240.0 2023 373.048 13.69 . . . . . . . . . . . . 100.00 . . . . . . . . 109.86 13.68 . . . . d Sp . . . . . . . . d1.04

Antigenics Inc Del4 51 4= S 5fa 2025 NR BE 50.0 04-25-05 92.902 10.76 . . . . 79.50 34.75 79.25 6.62 7.73 9.38 8.53 1.01 d Dc vd0.39 . . . . 9d0.16

Apex Silver Mines Ltd6 4s 7ms15 2024 NR BE 100.0 2024 834.94 . . . . . . . . . . . . . . . . 5.25 . . . . . . . . 0.02 1.50 . . . . 76 Dc . . . . . . . . 9d0.15

Apex Silver Mines Ltd9 27 8= s 10ms15 2024 NR BE 200.0 06-16-04 1134.94 . . . . . . . . . . . . . . . . 5.25 . . . . . . . . 0.02 1.50 . . . . 76 Dc . . . . . . . . 9d0.15

Apogent Technologies Inc12 13Qtrly 2033 NR BE 345.0 03-17-04 1416.923 59.09 . . . . 189.01 100.00 100.00 . . . . . . . . 146.49 59.09 . . . . 20 Dc . . . . . . . . 9d3.77

Apria Healthcare Grp Inc15 33 8= s 15ms 2033 NR BE 250.0 2033 1728.685 . . . . . . . . . . . . . . . . 100.50 . . . . . . . . 60.22 35.02 . . . . 11 Dc . . . . . . . . 52.03

Arvinmeritor Inc13 43 8= s 19ms 2026 CCC BE 300.0 2024 1747.667 20.98 . . . . 130.87 82.25 126.37 3.66 2.50 98.57 26.51 •20.68 NA Sp vd16.72 v0.14 0.14

Asbury Automotive Grp Inc20 3s mS15 2012 NR BE 115.0 04-16-07 1729.41 33.99 . . . . 99.12 87.62 96.87 3.03 3.59 55.29 33.61 •18.80 NA Dc v0.41 E1.44 91.00

AtheroGenics20(Sr) 11 2= s Fa 2012 NR BE 200.0 2012 38.58 25.92 . . . . 0.13 0.12 0.13 1153.85 49.99 0.07 0.03 . . . . d Dc . . . . . . . . 91.28

Atmel Corp21 22 2021 NR BE 23512.0 05-23-01 22.983 . . . . . . . . . . . . . . . . 49.25 . . . . Flat 28.20 21.43 12.27 d Dc vd0.23 . . . . 90.26

Audiocodes Ltd24 2s 25mn9 2024 NR BE 125.0 2024 2653.447 18.71 . . . . 102.12 89.87 90.12 2.22 2.86 . . . . 16.86 . . . . . . . . . . . . . . . . . . . . . . . .

Avatar Hidgs Inc27 41 2= s 23ao 2024 NR BE 120.0 2024 1719.006 . . . . . . . . 100.25 95.50 100.25 4.49 4.47 36.77 52.74 19.35 d Dc vd3.11 . . . . 9d2.24

Barnes Group28 33 5= s 30ms15 2027 NR BE 100.0 2027 1734.86 28.68 11.16 103.00 85.75 102.37 3.30 3.18 72.89 29.36 •20.91 23 Dc v0.72 . . . . 90.86

Barnes Grp Inc31 33 4= s 32fa 2025 NR BE 100.0 2025 1723.702 37.20 7.58 109.75 98.50 105.25 3.56 3.30 49.58 44.40 •20.91 23 Dc v0.72 . . . . 90.86

Beazer Homes USA Inc33 45 3= s 34jd15 2024 NR BE 180.0 2024 36.48 154.32 . . . . 100.66 92.75 100.66 4.59 4.56 3.51 155.34 •5.42 d Sp vd4.90 vd0.57 d0.57

Beckman Coulter 21 2= s jD15 2036 BBB BE 600.0 08-15-07 . . . . 74.212 . . . . 117.37 100.12 114.12 2.19 1.82 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Best Buy Inc35 21 4= s 35jj15 2022 BB+ BE 403.0 . . . . 14.492 . . . . 8.70 117.87 102.75 105.87 2.13 1.67 49.71 73.05 •34.30 11 Fb v3.10 E3.34 113.33

Best Buy Inc 37jj15 2022 NR BE 403.0 . . . . 14.493 69.00 . . . . 117.87 102.75 105.87 . . . . . . . . . . . . 73.05 . . . . . . . . . . . . . . . . . . . . . . . .

Blomarin Pharmaceutical Inc24 17 8= s 38ao23 2017 B− BE 283.0 2017 49.117 23.60 . . . . 148.87 104.00 143.62 1.31 0.02 133.45 29.24 27.17 NA Dc NIL . . . . 9NA

BioMarin24 Pharmaceutical 21 2= s Ms29 2013 B− BE 172.0 2013 60.33 16.58 . . . . 176.62 122.00 170.00 1.47 0.02 163.91 28.17 27.17 NA Dc NIL . . . . 9NA

Blackrock Inc 25 3= s 39fa15 2035 A+ BE 250.0 . . . . 9.728 102.79 . . . . 244.00 140.62 192.75 1.36 0.02 . . . . 198.13 . . . . . . . . . . . . . . . . . . . . . . . .

Blackrock Inc40 25 3= s 39fa15 2035 A+ BE 250.0 2035 179.728 102.79 38.91 244.00 140.62 192.75 1.36 0.02 . . . . 198.13 . . . . . . . . . . . . . . . . . . . . . . . .

Boston Properties LP 35 3= s Fa15 2014 A− R 748.0 . . . . . . . . . . . . . . . . 109.12 97.25 106.37 3.41 1.44 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Boston Properties LP41 31 4= s 42mn15 2036 A− BE 400.0 2036 8.95 111.78 17.90 114.50 100.12 110.25 3.40 3.15 77.44 123.18 •86.53 38 Dc v1.76 . . . . 91.61

Bristol Myers Squibb Co43 44Qtrly 2023 A+ BE 1300 2023 24.228 41.28 31.01 97.00 82.80 94.00 . . . . . . . . 64.08 38.79 •26.45 4 Dc v5.34 E2.18 95.55

Cadence Design Sys Inc45 46 2023 NR BE 23420.0 2023 363.879 15.65 . . . . . . . . . . . . 98.00 . . . . Flat 52.95 15.34 8.29 d Dc vd0.58 E0.62 90.63

Cadence Design24 (Sr) 11 2= s jD15 2013 NR BE 250.0 2013 1747.28 21.15 . . . . 94.62 80.75 94.00 1.60 3.65 39.19 19.88 8.29 d Dc vd0.58 E0.62 90.63

Cal Dive Intl Inc4745 31 4= s 49jd15 2025 NR BE 300.0 2025 1715.56 64.27 . . . . 96.75 84.25 96.50 3.37 3.55 117.10 62.01 •12.21 12 . . . . v0.96 E0.62 9d1.27

Cal Dive Intl Inc50 31 4= s 49jd15 2025 NR BE 300.0 . . . . 15.56 64.27 . . . . 96.75 84.25 96.50 3.37 3.55 . . . . 62.01 . . . . . . . . . . . . . . . . . . . .

Calpine Corp51 43 4= s 62§mn15 2023 NR BE 900.0 202317153.846 6.50 . . . . . . . . . . . . 101.25 . . . . Flat 2.38 6.58 . . . . d Dc . . . . . . . . 6d2.74

Calpine Corp53(Sr) 73 4= s 62§jd 2015 NR BE 650.0 2015 250.00 4.00 . . . . . . . . . . . . 90.37 . . . . Flat 3.87 3.61 . . . . d Dc . . . . . . . . 6d2.74

Cameron Intl Corp54 21 2= s 58jd15 2026 BBB+ BE 500.0 06-15-11 1714.132 70.76 . . . . 146.75 110.62 145.25 1.72 0.02 71.46 102.78 •50.57 19 Dc v2.11 E2.38 92.01

Capitalsource Inc56 71 4= s 57jj15 2037 B− BE 300.0 2037 1736.907 27.09 1.48 102.25 90.12 102.25 7.09 7.06 26.09 27.70 •7.07 d Dc vd2.84 . . . . 9d1.13

Capitalsource Inc58 11 4= s 59ms15 2034 NR BE 225.0 2034 1732.895 30.40 1.32 99.25 97.62 99.00 . . . . . . . . 23.25 22.98 •7.07 d Dc vd2.84 . . . . 9d1.13

Capitalsource Inc60 31 2= s 61jj15 2034 NR BE 330.0 2034 1731.461 31.78 1.26 99.62 87.62 99.12 3.53 3.55 22.24 31.50 •7.07 d Dc vd2.84 . . . . 9d1.13

Carnival Corp6263 64 2021 BBB+ BE 231051 2021 6516.60 . . . . 6.64 65.62 60.62 60.62 . . . . Flat 76.22 36.52 •45.92 16 Nv v2.23 v2.47 2.47

Uniform Footnote Explanations—See Page 1. Other. 1(HRO) On 8-15-08 at 100. 2Due 06-15-2013. 3Not or unless min come price met or called for red. 4(HRO)On 2-1-12(15&20) at 100. 5Due 02/01/2025. 6(HRO)On 9-15-14(&19) at 100. 7Due 09/15/2024. 8into Ord shs: Not

cv unless min ord price not or called for red. 9(HRO)On 3-15-14(&19) at 100. 10Due 03/15/2024. 11Into Ord shs: Not cv unless min Ord price met or called for red. 12Subsid of & gtd by Fisher Scientific Intl. 13Contingent int pay fr 12-15-09 based on secur price. 14Into

Fisher Scientific Intl com: Co may pay cash val of stk. 15Contingent int pay fr 9-8-10 based on secur price. 16Due 09/01/2033. 17Ce may pay cash val of stk. 18Int at 4.625% pd in cash to 3-1-16, then accretes as prin. 19Due 03/01/2026. 20(HRO)For Designated Event at

100. 21(HRO)On 5-23-06(11&16) at $391.06 & accr OID. 22Due 5-23-21. 23Incl disc. 24(HRO) For Fundamental Chge at 100. 25Due 11/09/2024. 26Cv into Ord shs: Co may pay cash val of stk. 27(HRO)On 4-1-11(14&19) at 100. 28Due 04/01/2024. 29Contingent int pay fr 3-20-

14 based on secur price. 30Due 08/15/2027. 31Contingent int pay fr 2-7-11 based on secur price. 32Due 08/01/2025. 33Contingent int pay fr 8-15-09 based on secur price. 34Due 06/15/2024. 35(HRO) On 1/15/07 (12&17) at 100. 36Int may be reset 7-15-06(11&16) based on

secur price. 37Due 01/15/2022. 38Due 04/23/2017. 39Due 02/15/2035. 40Contingent int pay fr 2-15-10 based on secur price. 41Exch for & data of Boston Properties Inc. 42Due 05/15/2036. 43Int adj qtrly (3 MO LIBOR & 0.50&). 44Due 09/15/2023. 45(HRO)On 8-15-08 at 100.25

(8-15-13 & 18 at 100). 46Due 8-15-23. 47Contingent int pay fr 12-20-12 based on secur price. 48(HRO)On 12-15-12(15&20) at 100. 49Due 12/15/2025. 50Reorganized As Helix Energy Sols. 51(HRO)On 11-15-09(13&18) at 100. 52Due 11/15/2023. 53(HRO) On Chge of Ctrl at

100. 54(HRO)On 6-15-11(16&21) at 100. 55Due 12/15/2026. 56(HRO)On 7-15-12(17,22,27 & 32) at 100. 57Due 07/15/2037. 58Int at 1.25% to 3-15-09, then zero con. 59Due 03/15/2034. 60Contingent int pay fr 7-15-11 based on secur price. 61Due 07/15/2034. 62(HRO)On 10-24-

06(08, 11 & 16) at $475.66 & accr OID. 63(HRO)On Chge of Ctrl at $475.66 & accr OID to 10-24-08. 64Due 10-24-21. 65Not conv unless min com price met or called for red.

Source: Standard & Poor’s Bond Guide, January 2011, p. 216.



market price of $34.30 is below this parity level, so the conversion option is currently out of
the money. If the conversion parity price ever fell below the market price for the common
stock, an astute investor could buy the bond and immediately exchange it into stock with a
greater market value.

As indicated in the “Security Information” and “Redemption Information” boxes of Exhibit
23.16, this BBY convertible bond is also putable by the investor and callable by the issuer at
par value any time after April 2011. A company will never call a bond selling for less than its
call price, and firms often wait until the bond is selling for significantly more than its call price
before calling it.6 If the company calls the bond under these conditions, investors will have an
incentive to convert the bond into stock that is worth more than they would receive from the
call price, a situation known as forcing conversion. Two other factors also increase the inves-
tors’ incentive to convert their bonds. First, some instruments have conversion prices that
step up over time. Since a stepped-up conversion price leads to a lower number of shares re-
ceived, it becomes more likely that investors will exercise their option just before the conver-
sion price increases. Second, a firm can encourage conversion by increasing the dividends on
the stock, making the income generated by the shares more attractive relative to the income
from the bond.

Exhibit 23.16 Detai ls of Best Buy ’s Convert ible Bond Issue

PRX/SHR=US$46. INIT CVR PREM=37.7%. REG’D SEC; FOR 144A SEE CUSIP# 086516AE1.
SUBJ TO CONTINGENT CVR & INT. UNSEC’D. POISON PUT. PUT PD IN CASH OR CM STK.
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The payback or break-even time, measures how long the higher interest income from the
convertible bond (compared to the dividend income from the common stock) must persist to
make up for the difference between the price of the bond and its conversion value (i.e., the
conversion premium). The calculation is as follows:

Payback =
Bond Price – Conversion Value

Bond Income – Income from Equal Investment in Common Stock

The annual coupon payment on the Best Buy convertible bond is $22.50, while the firm’s an-
nual dividend is $0.58 per share, or $12.61 per converted bond. Thus, assuming you sold the
bond for 1,058.70 and used the proceeds to purchase 30.87 shares (= 1058.70/34.30) of BBY
stock, the payback period would be:

$1,058:70− $745:65
$22:50− $12:61

= 31:65 years

This implies a point in the future considerably after when the bond matures (i.e., 11 years),
suggesting that investors are not likely to make back the conversion premium with the incre-
mental cash flow from the bond alone.

It is also possible to calculate the combined value of the investor’s conversion option, put
option, and the issuer’s call feature that are embedded in the security. With a market price of
$1,058.70, the BBY convertible’s yield-to-maturity can be calculated as the solution to:

$1,058:70=
X22
t = 1

11:25

ð1+ y=2Þt +
1000

ð1+ y=2Þ22

or y = 1.664 percent (reported as 1.67 percent in the fourteenth column of Exhibit 23.15). This
computation assumes 22 semiannual coupon payments of $11.25 (= 22.50 ÷ 2). Since the in-
dicative yield on a Best Buy debt issue with no embedded options and the same (BB+) credit
rating and maturity was 6.295 percent, the present value of a “straight” fixed-income security
with the same cash flows would be:

$682:40=
X22
t = 1

11:25

ð1+ 0:031475Þt +
1000

ð1+ 0:031475Þ22

This means that the net value of the combined options is $376.30, or $1,058.70 minus $682.40.
Using the Black-Scholes valuation model, it is easily confirmed that an 11-year call option
to buy one share of Best Buy stock at an exercise price of $48.70 (i.e. the conversion parity
value) is equal to $8.287.7 Thus, the value of the investor’s conversion option must
be $180.14 (= 21.7391 × $8.287). The joint consequence of the bond’s other embedded options
(i.e., long a put, short a call) is therefore costing the bondholder an additional $196.16
(= 376.30 − 180.14).

Exhibit 23.17 illustrates the value of a convertible bond in a more general way. Since it can-
not sell for more than the company’s assets, the value of the firm is an upper bound for the
value of a convertible. The “straight” bond value component is relatively flat for a wide range
of firm values because, at some point, higher firm values do not benefit bondholders who receive
only their promised payments. At fairly low firm values, the value of the bond drops off as bank-
ruptcy becomes more likely. Conversion value rises directly with the value of the firm. The value
of the convertible shows that when firm value is low, the convertible will act more like a bond,
trading for only a slight premium over the bond value. Alternatively, when firm values are high,
the convertible will act more like a stock, selling for only a slight premium over the conversion

7This calculation assumes the following input values: S = 34.30, X = 48.70, T = 11.0, RFR = 0.0332, σ = 0.27, and
D = 0.0169.
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value. In the middle range—which is where the BBY bond falls—the convertible will trade as the
hybrid security that acts somewhat like a bond and somewhat like a stock.

23.4 OTHER EMBEDDED DERIVATIVES
For many years, the nature of borrowing and lending in securitized capital markets remained
quite stable, with companies typically issuing bonds at par value and paying either a fixed or a
floating rate of interest in the same currency in which the money was borrowed. The choice of
maturity or coupon structure was driven by the economic situation faced by the borrower,
rather than the investor. This scenario has greatly changed with the development of the struc-
tured note market. Structured notes are debt issues that have their principal or coupon pay-
ments linked to some other underlying variable. Examples include bonds whose coupons are
tied to the appreciation of an equity index, such as the S&P 500, or a zero coupon bond with
a principal amount tied to the appreciation of an oil price index.

Crabbe and Argilagos (1994) and Das (2005) point out several common features that distin-
guish structured notes from regular fixed-income securities, two of which are important here.
First, structured notes are designed for a specific investor with a very particular need. These are
not generic instruments but products tailored to address an investor’s special constraints, which
often result from tax, regulatory, or institutional policy restrictions. Second, after structuring the
financing to meet the investor’s needs, the issuer typically will hedge any unwanted exposure
with swaps or exchange-traded derivatives. Since the structured note likely required an embed-
ded derivative to create the investor’s desired payoff structure, unwinding of the derivative posi-
tion by the issuer generates an additional profit opportunity for the bond underwriter.

The growth of this market has been quite rapid, with about $60 billion of these notes issued an-
nually by 2011. Equally impressive is the wide variety of economic risks that have been embedded
and the maze of new acronyms that has accompanied these innovations (e.g., FLAG, LYON, SPEL,
STEER, PERCS, and ICON). We take a detailed look at four structures representative of the major
exposures an investor might desire: currency, equity, commodity, and interest rates.

Exhibit 23.17 I l lustrat ing the Value of a Convertible Bond
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23.4.1 Dual Currency Bonds
A dual currency bond is a debt instrument that has coupons denominated in a different cur-
rency than its principal amount. They have been popular funding instruments for several years
and have been designed to include virtually all the world’s major currencies. These bonds can
be viewed as a combination of two simpler financial instruments: (1) a single-currency fixed-
coupon bond, and (2) a forward contract to exchange the bond’s principal into a predeter-
mined amount of a foreign currency. They often are sold to investors who are willing to take
a long-term view in the foreign exchange markets. By attaching the currency forward to the
bond, fixed-income portfolio managers who might otherwise be restricted from trading in FX
have the potential to enhance their performance if their beliefs about future market conditions
prove correct.

Consider a five-year bond paying an annual coupon of 9 percent in U.S. dollars and re-
demption amount of JPY 110,000. The initial price of the bond is USD 1,020, relative to a
par value of USD 1,000. If a regular five-year, dollar-denominated bond of comparable risk
yielding 9 percent could have been issued at par, this means that the forward contract portion
of the dual currency instrument is off market because it carries a present value of USD 20.
Exhibit 23.18 shows the cash flows for this structure from the investor’s point of view. It also
demonstrates how it can be assembled from its more basic component parts.

The embedded forward contract allows the bondholder to exchange the USD 1,000 for JPY
110,000, generating an implied nominal exchange rate of JPY 110/USD (or, equivalently, USD
0.0091/JPY). However, given that the investor has to pay an additional USD 20 today for this
future transaction, this is not the effective exchange rate that the investor faces; the fact that
the investor is willing to pay the additional USD 20 suggests that JPY 110/USD is a favorable
price to purchase yen forward. The effective exchange rate built into this transaction can be
established by dividing JPY 110,000 by the sum of USD 1,000 and the future value (in Year 5)
of USD 20. Calculating this latter amount as 30.77 [= 20 × (1.09)5], the effective exchange rate
becomes JPY 106.72/USD [= 110,000 ÷ (1,000 + 30.77)].

There are at least two reasons why this dual currency bond might trade at a premium over
a comparable single-currency 9 percent coupon bond. First, it is possible that the five-year for-
ward exchange rate between yen and dollars is JPY 106.72/USD, meaning that at USD 1,020,
the bond is priced properly. More likely, though, the five-year forward rate actually is JPY 110/
USD and investors are paying up for a desirable FX exposure that they cannot acquire in any
other way. If this is true, the issuer—who is effectively short the regular dollar bond and short
in the yen forward—can unwind its derivative position at a profit, thereby reducing its funding
cost below 9 percent. That is, the issuer’s commitment to sell JPY 110,000 to the investor in
Year 5 can be offset by a long position in a separate yen forward at the market forward

Exhibit 23.18 Cash Flows for a Dual Currency Bond from the Investor ’s Perspective

YEAR

0 1 2 3 4 5

Transaction

1. Long 9% USD bond − USD 1,000 + USD 90 + USD 90 + USD 90 + USD 90 + USD 1,090

2. Long yen forward (pay

USD, receive JPY)

− USD 20 — — — — + JPY 110,000

and

− USD 1,000

3. Long dual currency

bond (Transaction 1 +

Transaction 2)

− USD 1,020 − USD 90 + USD 90 + USD 90 + USD 90 + JPY 110,000

and

+ USD 90
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exchange rate of JPY 110/USD. Thus, the issuer’s net borrowing cost can be calculated by solv-
ing for the yield as follows:

1,020=
X5
t = 1

90

ð1+ yÞt +
1,000

ð1+ yÞ5

or y = 8.49 percent. This 51-basis-point differential from the plain vanilla borrowing rate of 9
percent represents the issuer’s compensation for creating an investment vehicle that is tailored
to the needs of the investor.

23.4.2 Equity-Index Linked Notes
In April 2006, JPMorgan Chase raised capital by issuing a class of unsecured senior debt secu-
rities called Principal Protected Notes Linked to the S&P 500 Index. These instruments are an
example of a wider class of structured notes known as variable principal redemption (VPR) se-
curities because the amount of the bond’s principal refunded at maturity is not fixed but de-
pends on the returns to an equity index. These particular VPR bonds mature on April 26,
2013, and, as their name implies, have their redemption amount tied to movements in the
S&P 500 Index between the origination and maturity dates. Other VPR notes that have traded
in the market in recent years have tied the principal redemption to a wide variety of global
stock indexes, including the Dow Jones Industrial Average, the Russell 1000, the FT-SE 100,
and the Nikkei 225, as well as to “baskets” of those indexes.

This VPR note pays no coupons prior to maturity. At maturity, the bondholder receives the
original issue price (stated here as 100 percent of minimum face value) plus a “supplemental
redemption amount,” which depends on where the S&P 500 Index settles relative to a prede-
termined initial level. This supplemental amount cannot be less than zero, so the total payout
to the investor at maturity is:

100+max 0, 100×
Final SPX Value− Initial SPX Value

Initial SPX Value

� �
× 1:00

� �� �

where the initial S&P 500 (i.e., SPX) index value was specified as 1311.28. The “market partic-
ipation” factor of 1.00 indicates that the investor receives 100 percent of the return to the SPX
over the seven-year period, provided that return is positive.

Recognize that the VPR structure combines a seven-year, zero-coupon bond with a SPX in-
dex call option, both of which were issued by JPMorgan. Thus, the structured note investor
essentially owns a “portfolio” that is: (1) long in a bond, and (2) long in an index call option
position. This particular security might have been designed for investors who wanted to partic-
ipate in the equity market but, for regulatory or taxation reasons, were not permitted to do so
directly. For example, the manager of a fixed-income mutual fund might be able to enhance
her return performance by purchasing this “bond” and then hoping for an appreciating stock
market. The use of the call option in this design makes it easy for JPMorgan to market to its
institutional customers as a “no lose” proposition; the worst-case scenario for the investor is
that she simply gets her money back without interest in seven years. (Of course, the customer
does carry the bank’s credit risk for this period.) Thus, unlike the dual currency bond where
the investor could either gain or lose from changing FX rates, at origination this VPR issue
had no downside exposure to stock price declines.

The call option embedded in this structure is actually a partial position. To see this, we can
rewrite the option portion of the note’s redemption value as:

max 0, 100 × 1:00 ×
Final SPX� 1311:28

1311:28

� �� �� �
=max 0,

100
1311:28

� �
Final SPX− 1311:28ð Þ

� �� �

or
(0.0763){max[0, (Final SPX − 1311.28)]}
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Thus, given that a regular index option would have a terminal payoff of max[0,(Final SPX − X)],
where X is the exercise price, the derivative in the VPR represents 7.63 percent of this amount. The
terminal payoffs to the VPR embedded option are shown in Exhibit 23.19, along with those to a reg-
ular index call option, for several potential April 2013 levels of the S&P 500 Index. Although both
the VPR and regular options become in the money at the same point (i.e., 1311.28), only the latter
produces a “dollar-for-dollar” payoff with increasing values of the index beyond this level. The pay-
off to the call feature in the structured note still rises for any S&P 500 level exceeding the exercise
price, but gains only $0.0763 for every one point gained by the index.

Exhibit 23.20 provides a different way to visualize the VPR investment structure. For the
initial (i.e., April 2006) payment of $100, the investor has purchased the equivalent of a
seven-year zero-coupon bond maturing in April 2013 plus a partial call option on the index
on the S&P 500 Index. Thus, the $100 initial payment can be split into the value of the zero-
coupon bond—which is simply $100 discounted to the present at JPMorgan’s seven-year bond
yield—and the remainder, which must be the value of the embedded SPX call option at the orig-
ination date. This also makes valuing the VPR at any point in its life more transparent since the
entire structure is just the value of the bond portion plus the value of the option component.

Consider that on April 26, 2010, the closing level for the S&P 500 was 1212.05. Further, the
semiannually compounded yield of a zero-coupon (i.e., “stripped”) Treasury bond on this date was
1.69 percent, while a JPMorgan bond maturing at about the same time as the VPR issue carried a
yield of 2.66 percent. (This 97-basis-point credit spread was appropriate for JPMorgan’s credit rat-
ing of Aa3 and A+ by Moody’s and Standard & Poor’s, respectively.) Given the remaining time to
maturity (i.e., three years, or six half-years), the bond portion of the VPR issue should be worth:

VPR Bond Value=
100

1+
0:0266

2

� �6 = $92:379

Exhibit 23.19 Terminal Payoffs to VPR Embedded Cal l Option and Regular

Index Cal l Option (X = 1311.28)

Final SPX Value Regular Index Call VPR Call

1225 0.00 0.00

1250 0.00 0.00

1275 0.00 0.00

1300 0.00 0.00

1325 3.72 0.28

1350 28.72 2.17

1375 53.72 4.07

1400 78.72 5.96

1425 103.72 7.85

1450 128.72 9.74

1475 153.72 11.63

1500 178.72 13.53

1525 203.72 15.42

1550 228.72 17.31

1575 253.72 19.20

1600 278.72 21.09

1625 303.72 22.99

1650 328.72 24.88

1675 353.72 26.77

1700 378.72 28.66

1725 403.72 30.56

1750 428.72 32.45
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The theoretical value of a regular SPX call option can be calculated with the dividend yield-
adjusted version of the Black-Scholes model. To perform this computation, three additional in-
puts are needed. First, the S&P 500 dividend yield on April 26, 2010, was 1.76 percent. Second,
the continuously compounded equivalent of the quoted risk-free rate is 1.68 percent.8 Finally,
the volatility of SPX index returns over the time to VPR issue’s maturity is assumed to be
15.28 percent, based on prevailing implied volatilities for traded index options on that date.

The value of an index call option with an exercise price of 1311.28 can now be generated
by the Black-Scholes formula using the following inputs: S = 1212.05, X = 1311.28, T = 3.00,
RFR = 0.0168, D = 0.0176, and σ = 0.1528. Under these conditions:

d1 = [ln(1212.05e
−(0.0176)3.00/1311.28) + (0.0168 + 0.5(0.1528)2)(3.00)]/(0.1528(3.00)1/2) = −0.1741

and

d2 = −0.1741 − 0.1528(3.00)2 = −0.4387

so that N(d1) = 0.4308 and N(d2) = 0.3303. Thus, the index call’s Black-Scholes value is:

C0 = (1212.05)(e−(0.0176)3.00)(0.4308) − (1311.28)(e−(0.0168)3.00)(0.03303) = 83.393

The value of the embedded VPR call is then established by multiplying 83.393 by 0.0763,
which leaves $6.363. As shown in Exhibit 23.20, on this particular date the VPR issue was
priced in the market at $95.400 (= 92.379 + 3.021), meaning that the VPR call option was sig-
nificantly undervalued. Finally, notice that since the April 26, 2010, index value (i.e., 1212.05)
was lower than the initial (i.e., exercise) level, the VPR call feature is out of the money so the
value of the embedded option can be viewed as pure time premium.

23.4.3 Commodity-Linked Bull and Bear Bonds
Fixed-income securities can be designed to give an investor exposure to commodity price move-
ments as well. The commodities involved in these structures are seldom exchanged but instead

Exhibit 23.20 I l lustrat ing the VPR Transact ion

Zero-Coupon Bond

$100

Max(0,% SPX Rtn)

SPX Index Call Option

$100

April 2013

April 2006 April 2010

$92.379

$  3.021

8This value can be established by solving for r in the following equation:

er = (1 + (0.0169/2))2

or
r = ln[(1 + (0.0169/2))2] = 0.0168
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represented in the form of “cash settlement only” derivatives. Thus, virtually no limit exists to
the number of different underlying assets that can be embedded into a bond issue. To date, in-
vestors for these products have tended to concentrate on either oil or precious metals. As in the
previous examples, the primary attractions to the investor using structured notes are their conve-
nience and their ability to avoid restrictions on taking commodity positions directly.

A particularly interesting form of the commodity-linked bond is the so-called bull-and-
bear note. This structure gets its name from a bond that is issued in two portions: a bull
tranche, whose principal redemption amount increases directly with the price of the designated
commodity, and a bear tranche, whose principal declines with increasing commodity prices.
One of the first issues of this kind occurred in October 1986, when the Kingdom of Denmark
raised $120 million in two separate $60 million tranches, each having a payoff structure tied to
an index of gold prices.9 Both of these gold-linked note tranches had a seven-year maturity,
paid an annual coupon of 3 percent, and were issued at a price of 100.125 percent of par value.
The principal redemptions for each $1,000 of face value for the two tranches were:

Bull Redemption: $1,000× ½1:158× ðIndex at Redemption÷ Initial IndexÞ�
and

Bear Redemption: $1,000× {2:78− ½1:158× ðIndex at Redemption÷ Initial IndexÞ�}
For both tranches, maximum and minimum redemption levels of $2,280 and $500, respec-
tively, were set.

Exhibit 23.21 shows the redemption amount that the Kingdom of Denmark is obligated to
pay on each tranche for a series of gold index levels relative to the initial level, which was set
at 426.50. The final column of this display shows what the average redemption value is when
the two tranches are considered together. This average amount does not vary, so the issuer has

Exhibit 23.21 Redemption Values for the Bul l -and-Bear Gold-Linked

Note ( in U.S. Dol lars)

Terminal Gold Index Bull Tranche Bear Tranche Average

100 500 2,280 1,390

150 500 2,280 1,390

200 543 2,237 1,390

250 679 2,101 1,390

300 815 1,965 1,390

350 950 1,830 1,390

400 1,086 1,694 1,390

450 1,222 1,558 1,390

500 1,358 1,422 1,390

550 1,493 1,287 1,390

600 1,629 1,151 1,390

650 1,765 1,015 1,390

700 1,901 879 1,390

750 2,036 744 1,390

800 2,172 608 1,390

850 2,280 500 1,390

900 2,280 500 1,390

9Additional details of this bull-and-bear structure are explained in Walmsley (1998), who also provides descriptions of
an exhaustive set of such deals.
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no net exposure to gold price movements. Unlike the dual currency bond considered earlier, the
virtue of this two-tranche approach is that the commodity exposure is neutralized internally.
That is, the Kingdom of Denmark is effectively both long and short gold in equal amounts
across the bear and bull segments, respectively. This leaves a fixed funding cost for the full
$120 million issue of:

1,001:25=
X7
t = 1

30

ð1+ yÞt +
1,390

ð1+ yÞ7

or y = 7.42 percent. At the time this deal was launched, a regular seven-year, par-value debt
issue would have required a yield of about 8 percent, which underscores the Kingdom of
Denmark’s incentive to create this structure in the first place.

The attraction for the investors, of course, is the ability to purchase a fixed-income security
that also allows for participation in gold price movements. In exchange for accepting a lower-
than-market coupon, buyers of the bull (bear) tranche receive a redemption value that exceeds
their purchase price if the gold index increases (declines). Exhibit 23.22, which graphs the
redemption values for the two tranches, suggests that the commodity derivatives embedded in
this transaction are not simple forward or option positions. Rather, the minimum and maximum
principal payoffs effectively convert the gold exposure into a call option money spread—a bull
spread for the bull tranche, a bear for the bear—as described in Chapter 22. The investors,
undoubtedly different people for the two positions, pay for this spread position through a reduc-
tion in their average yield to maturity relative to the regular bond.

23.4.4 Swap-Linked Notes
As we have seen, interest rate swaps are efficient mechanisms for transforming the cash flows
of existing debt issues. They also are quite useful in the new-issue market when the desired
rate exposures of the borrower and lender do not coincide naturally. Imagine, for example,
that Company LMN wishes to raise $50 million by issuing a fixed-rate note with semiannual

Exhibit 23.22 Redemption Values for the Bull -and-Bear Gold-Linked Note

Redemption
Amount

3,000

2,000

1,000

0
2000 400 600 800 1,000

Bull Tranche

Bear Tranche

Gold Index
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coupon payments over a three-year period. A large institutional investor is willing to accept
LMN’s credit risk on a privately placed loan, providing that the deal can be structured to its
satisfaction. The fund manager thinks interest rates are going to decline substantially over the
next few years and wants to take advantage of that possibility. Accordingly, she wants the
semiannual coupon on the note to move inversely with the level of some variable interest
rate index, such as LIBOR. This sort of arrangement is known as a reverse floating-rate con-
tract; the coupon rate changes as the general level of interest rates moves but in the opposite
direction.

Suppose the specific structure that LMN and the investor agree on resets the coupon on
a semiannual basis at a level equal to 12 percent minus LIBOR. If six-month LIBOR on a
particular settlement date is 7.5 percent, the coupon payment will be 4.5 percent
(× 0.5 × $50,000,000). Conversely, a LIBOR of only 3.75 percent would generate a coupon of
8.25 percent. In this way, the investor gains the desired benefit from falling rates and does so
in a convenient form that entails less credit risk than if she had transformed a regular bond is-
sue with a derivative on her own. In addition, the reverse floater will actually benefit more from
a rate decline than would a fixed-rate note of identical maturity; while the price of a fixed-rate
bond paying constant coupons will appreciate when yields fall, the reverse floater will increase
its coupons as well.

Although this design satisfies the investor’s requirements, it does not do the same for the
issuer. This shortcoming can be easily remedied, though, by combining Company LMN’s
debt position with a swap in which it receives the fixed rate and pays LIBOR. This is illus-
trated in Exhibit 23.23, assuming a three-year fixed swap rate of 6.5 percent against six-month
LIBOR. Notice that paying a coupon of 12 percent minus LIBOR is equivalent to paying a
coupon of 12 percent and receiving one of LIBOR. Thus, to neutralize LMN’s floating-rate ex-
posure, it must pay out LIBOR on the swap.

Exhibit 23.23 also shows that the net synthetic fixed-rate funding cost to Company LMN is
5.5 percent. This will only be true, however, whenever LIBOR does not exceed 12 percent. If
LIBOR is greater than 12 percent, the benefit from paying lower coupons to the investor will
stop—the coupon rate can never go negative—but LMN will continue having to make the
higher net settlement payment on the swap, which raises the effective borrowing cost above
5.5 percent. So, because there is an implicit cap on LIBOR built into the reverse floating-rate
loan, Company LMN will need to offset this by purchasing an actual cap agreement with an
exercise rate of 12 percent and a notional principal of $50 million. This option will not be ex-
pensive because it is quite far out of the money, but it will not be free, so the net funding cost
will be somewhat greater than 5.5 percent.

Exhibit 23.23 Convert ing a Reserve Floating-Rate Note with a Swap

Firm LMN Swap Counterparty

Institutional
Investor

6.5%

LIBOR

Pay Coupon of
12% – LIBOR

LMN's Net Funding Cost:

(12% – LIBOR) + (LIBOR – 6.5%) = 5.5%
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Recall that an interest rate swap can be interpreted as a pair of capital market transactions. In
this particular case, a “receive 6.5 percent fixed, pay LIBOR” swap can be viewed as a portfolio long
in a fixed-rate note paying 6.5 percent and short in a LIBOR-based floating-rate note. Recalling also
that “+” represents a long position and “−” represents a short position, the synthetic fixed-rate issue
from Company LMN’s perspective can be written:

− ðSynthetic Fixed Rate Bond at 5:5%Þ = − ðReverse Floater at 12%− LIBORÞ
+ ðReceive 6:5%, Pay LIBOR SwapÞ
+ ðCap at 12% Exercise RateÞ

= − ðReverse Floater at 12%− LIBORÞ
− ðFRN at LIBORÞ+ ðFixed Rate Bond at 6:5%Þ
+ ðCap at 12% Exercise RateÞ

Brown and Smith (1995b) argue that this structured solution would only make sense to the
issuer if it led to a funding cost that was lower than a direct fixed-rate loan. The biggest reason
for this is that while a direct fixed-rate loan would carry no credit risk for the borrower, the
structured loan would because of the swap and cap positions. Thus, the swap-based borrowing
requires a lower cost to entice the issuer.

23.5 VALUING FLEXIBILITY: AN INTRODUCTION TO REAL OPTIONS
Recently, energy companies have begun to open gas-fired power plants that generate electricity
at an expense 50 percent to 70 percent greater than those of other, more cost-effective plants.
McGrath and MacMillan (2005) note that these new, “inefficient” plants are intended to oper-
ate only when the price of electricity is high enough to justify the cost. The energy firms hope
to make a profit on the new plants because power prices have become increasingly volatile and
the new plants—although they cost more to run—are much less costly than traditional plants
to fire up and shut down on short notice. Although these “peaking” plants are also cheaper to
build, their main attraction lies in their flexibility: They allow energy companies to supply
more electricity when prices are high and to cease production almost immediately when elec-
tricity prices have dropped.

How should investors value companies that possess this sort of operational flexibility? Con-
ventional net present value calculations ignore the benefits of flexibility and may therefore un-
dervalue projects that allow companies to react rapidly to changing circumstances. For instance,
predicting future cash flows based on factors like expected running time, expected electricity
prices, or expected production costs will fail to capture the most valuable feature of these plants:
namely, that they will only be generating electricity when the price of a megawatt-hour of elec-
tricity exceeds the cost of producing it. This is in contrast to conventional plants that produce
electricity more cheaply overall but are sometimes forced to sell below-cost power because shut-
ting down and then restarting the facility would be prohibitively expensive.

So far, the derivative contracts we have discussed are exchanged in financial markets and
the asset underlying the derivative contract is often another financial instrument (such as a
share of common stock, a government bond, or a futures contract). However, options are
also embedded in real assets owned by firms; these are known as real options. A pharmaceu-
tical company, for example, owns valuable options in the form of its collection of drug patents.
The firm has the right, but not the obligation, to develop marketable drugs based on its pa-
tents and will do so if the discounted present value of those drugs exceeds the cost of develop-
ment and regulatory approval. In the language of derivative contracting, these costs can be
considered as the strike price for the development option. In the energy example, the peaking
plant in effect gives the firm the right but not the obligation to buy Y megawatt-hours of elec-
tricity at an exercise price X, where Y is the total capacity of the plant and X is the generating
cost per megawatt-hour.
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Although real options have existed ever since humans first walked the earth—for instance,
storing food and other necessities gave people a valuable option, allowing them to consume
more (or less) than the amount produced in a given time period—a number of recent changes
have made understanding them more important than ever. These factors include (1) the pace
of technological innovation, (2) deregulation and privatization, and (3) advances in derivatives
pricing theory and decreases in the computing costs.

23.5.1 Company Valuation with Real Options
To highlight the advantages of the real options approach over traditional company valuation
methods, we present the case of the fictional GoldFlex Corporation.10 One of GoldFlex’s assets
is a lease on a gold mine, which expires exactly one year from now (i.e., Year 1). GoldFlex geol-
ogists estimate that the mine—which is currently idle—holds 100,000 Troy ounces of gold and
that extraction costs are $260/ounce. The current (i.e., Year 0) spot price of an ounce of gold is
$264.40, while the Year 1 forward contract price equals $268.40. For simplicity, assume that all
the gold is extracted at the end of the year. To be able to mine gold in a year, the company must
spend $1,000,000 today to restore the mining facilities to working order. Suppose further that
the spot price of gold in one year will be either $290 or $240 and that the one-year risk-free
rate is 5 percent. How should an investor establish the value of GoldFlex’s mining lease?

Recognize that GoldFlex could sell all of its gold at the current forward price. Since the re-
sulting sales proceeds a year from now would then be known, assuming that extraction costs
and the quantity of gold are known with certainty, the appropriate discount rate is the one-
year T-bill (i.e., risk-free) yield. Thus, the value of the mine calculated using a traditional net
present value approach would be:

NPV = {½ð268:40− 260Þ÷ 100,000�÷ 1:05}− 1,000,000=− $200,000

Of course, this implies that the lease has no value because opening the mine would be a
money-losing project. However, the traditional approach ignores the value of flexibility: If
gold prices decline in the future, management can shut down production and leave the gold
in the ground. Once we consider the possibility of shutting down, the cash flows from the
mine can be viewed in a different and more realistic manner.

The main premise to valuing a real asset with embedded timing options (such as the mine)
is that it is possible for an investor to assemble a portfolio of financial securities that has the
same pattern of future cash flows with the same level of risk. Such an investor could value the
potential future cash flows by creating a hypothetical portfolio consisting of risk-free, one-year
T-bills and gold forward contracts that would exactly mimic the mining operation. This repli-
cating portfolio will have the same possible cash flows as the gold mine, so its value in an effi-
cient capital market should also be the same. We can use a two-state framework to view the
valuation question as follows:

TODAY (YEAR 0) IN ONE YEAR (YEAR 1)

Gold Price Cash Flow

Spend $1 Million to Reopen Mine?

$290 $3,000,000

[= (290 − 260) × 100,000]

$240 $0 (No Production)

How many forward contracts are necessary to build a security position that duplicates these
cash flows? Since the other asset involved in this process is risk free, all the variation in the

10This example follows a greatly simplified approach based on the valuation method first introduced by Brennan and
Schwartz (1985).
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cash flows of the replicating portfolio must come from the payoff to the forward contract.
With the assumed Year 1 gold price forecasts, a long position in a one-year gold forward con-
tract will leave the investor with either a profit of $21.60 (= 290 − 268.40) or a loss of −$28.40
(= 240 − 268.40) per ounce. The difference between these two payoffs equals $50 [= $21.6 −
(−$28.4)], while the difference between the two possible cash flows from the mine is
$3,000,000. Therefore, the number of forward contracts necessary to form a replicating portfo-
lio (where each contract stipulates the delivery of one ounce of gold) is:

(3,000,000) ÷ (50) = 60,000

To find the amount of the T-bill investment needed in the replicating portfolio, if the price of gold
drops to $240 in one year, the holder of 60,000 forward contracts will lose $1,704,000 (= 28.4 ×
60,000), while the cash flow from the mine would be zero. The payoff from the risk-free investment
must make up for the difference, so the amount that must be invested in one-year T-bills to form a
“synthetic mine” is:

1,704,000 ÷ 1.05 = $1,622,857

Exhibit 23.24 summarizes the process of creating this replicating portfolio.
Given that this portfolio of securities has the same future cash flows as the mine with the

same level of volatility, the replicating portfolio and the mine should have the same present
value. This can be expressed as:

(Value of Gold Forward Position) + (Value of T-bill Position) = (Value of Mine Lease)

Exhibit 23.24 Creating a “Real Options” Repl icating Portfol io

Step 1: Design a portfolio containing F forward contracts and T invested in a risk-free
security that has the same future payoffs as the mine:

“Up” State (Gold Price = $290): [F × (290 − 268.4)] + [(1.05) × (T)] = $3,000,000

“Down” State (Gold Price = $240): [F × (240 − 268.4)] + [(1.05) × (T)] = $0

Step 2: Solve for F and T simultaneously:

a. Rewrite the “down” state cash flow equation:

T = F ×  [(−28:4) ÷ (−1:05)] = F × [(28:4) ÷ (1:05)]

b. Insert the “down” state T value into the “up” state cash flow equation:

[F × (21:6)] + [(1:05) × F × [(28:4) ÷ (1:05)]] = 50× F = 3,000,000

c. Solve for F :

F = (3,000,000) ÷ 50=60,000

d. Solve for T from 2(a):

T = (60,000) × [(28:4) ÷ (1:05)] = $1,622,857

(Note: This is the “real options” value of the mine lease cash flows, before netting

out the initial reopening expense.)

Step 3: Confirm the equality of replicating portfolio and mine future cash flows:

“Up” State: [(60,000) × (21.6)] + (1.05)(1,622,857) = $3,000,000

“Down” State: [(60,000) × (−28.4)] + (1.05)(1,622,857) = 0
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Since the present value of an “at-market” forward contract is zero, the replicating portfolio
(and therefore the lease on the mine) is worth $1,622,857, which is greater than the $1,000,000
required to restore the facilities. Investors using traditional discounted cash flow analysis will
consider the lease worthless and ignore an important asset when valuing GoldFlex. Also, in-
creased volatility in future gold prices will have no effect on the traditional valuation estimate,
but would increase the value of the lease when using the real options methodology, since
greater uncertainty generally leads to higher option values.

In practice, real options are much more complex than this example. For instance, gold
production typically takes place steadily during the year, so the analysis may require either
a continuous-time (e.g., Black-Scholes) option valuation model or an expansion of the prior
binomial tree approach to include a large number of subintervals. Also, extraction costs and
the exact amount of the gold deposits are rarely known with certainty. The problem of
having uncertain extraction costs can be solved by realizing that the lease on the mine in
effect becomes an exchange option, a problem that was first considered by Margrabe
(1978). In this example, the leaseholder effectively has an option to exchange the gold in
the mine for the extraction costs (e.g., the cost of the required equipment, material, and
manpower).11

SUMMARY
• The genius of modern financial markets is that

they provide new products and strategies to meet
the constantly changing needs of anyone willing to
pay the required price. In this chapter, we explore
several ways in which derivatives can aid that de-
velopment process. We see that innovation some-
times takes the form of creating a new set of
instruments, such as interest rate swaps, while at
other times it involves packaging existing securi-
ties in a creative way. Structured notes, which
combine bonds with a derivative position based
on a different sort of underlying asset, are a good
example of this latter approach. Ultimately, the
purpose of financial engineering is to help bor-
rowers and lenders manage one of four types of
potential exposures: interest rate, currency, equity,
or commodity price risk.

• We began our discussion with an examination of
the market for OTC interest rate agreements. Al-
though forward rate agreements are the most basic
product, interest rate swaps are the most popular.
Swap contracts can be interpreted in three ways:
as a series of FRAs, as a portfolio of bond posi-
tions, or as a zero-cost collar, which consists of a

pair of cap and floor agreements. We then ex-
tended the plain vanilla swap concept to include
contracts designed to handle other exposures,
such as credit and equity swaps.

• We conclude with an analysis of several ways in
which derivatives can be embedded into other
securities to create customized payoff distribu-
tions. Warrants, which are call options on com-
mon stock issued directly by the company itself,
can be attached to a debt issue to offer investors
the upside potential of equity with the safety of a
bond. Further, bonds and preferred stock issues
can be set up to allow for conversion into com-
mon stock at the investor’s option. A class of in-
struments known as structured notes carries this
concept even further by embedding into bonds
derivatives that often are based on exposures
that may not appear on the issuer’s balance
sheet. These instruments epitomize how much
value derivatives can add when they are used
properly. Finally, we discuss how the derivative
features embedded in physical assets (i.e., real
options) can be used by investors to value
companies.

11We would like to thank Professor Andras Marosi for his contributions to this section.
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QUESTIONS
1. Interest rate swap contracts have become very popular among participants in the invest-

ment community, particularly in managing portfolios of fixed-income securities.
a. What is an interest rate swap, and how does it work?
b. How could a fixed-income portfolio manager use an interest rate swap to enhance port-

folio performance or control risk? Briefly describe two examples.
2. Explain how an interest rate swap can be viewed as either a series of forward rate agree-

ments, a pair of bond transactions, or a pair of option agreements. To make your de-
scription more precise, take the point of view of the fixed-rate receiver in the swap.

3. “When the yield curve is upward sloping, the fixed rate on a multiyear swap must be
higher than the current level of LIBOR. With a downward-sloping yield curve, the oppo-
site will occur.” Explain what is meant by this statement, and why it must be true.

4. Total return swaps and credit default swaps were both developed as tools to help inves-
tors manage credit risk. In practice, however, credit default swaps are used far more
widely. Compare the relevant features of both derivative agreements, and explain the rea-
son for this difference in popularity.

5. The manager of the Bontemps International (BI) defined-benefit pension plan’s fixed-
income portfolio has shown exceptional security selection skills and has produced re-
turns consistently above those on BI’s fixed-income benchmark portfolio. The board
wants to allocate more money to this manager to enhance further the fund’s alpha. This
action would increase the proportion allocated to fixed income and decrease the propor-
tion in equities. However, the board wants to keep the present fixed-income/equity pro-
portions unchanged.
a. Identify two distinct strategies using derivative financial instruments that the board

could use to increase the fund’s allocation to the fixed-income manager without
changing the present fixed-income/equity proportions. Briefly explain how each of
these two strategies would work. (Note: Make sure that equity swaps are one of the
two strategies that you choose.)

b. Briefly discuss one advantage and one disadvantage of each of the strategies you iden-
tified in Part a. Present your discussion in terms of the effect(s) of these advantages
and disadvantages on the portfolio’s (1) risk characteristics and (2) return
characteristics.

6. The board of Bontemps International (BI) will substantially increase the company’s de-
fined-benefit pension fund’s allocation to international equities in the future. However,
the board wants to retain the ability to reduce temporarily this exposure without making
the necessary transactions in the cash markets. You develop a way to meet the board’s
condition:

BI enters into a swap arrangement with Bank A for a given notional amount and agrees to
pay the EAFE (Europe, Australia, and Far East) Index return (in U.S. dollars) in exchange
for receiving the LIBOR interest rate plus 0.2 percent (20 basis points).

902 Part 6: Derivative Security Analysis



On the same notional amount, BI arranges another swap with Bank B under which BI
receives the return on the S&P 500 Index (in U.S. dollars) in exchange for paying the
interest rate on the U.S. Treasury bill plus 0.1 percent (10 basis points).

Both swaps would be for a one-year term.
From BI’s perspective, identify and briefly describe:
(a) the major risk that this transaction would eliminate,
(b) the major risk that this transaction would not eliminate (i.e., retain), and
(c) three risks that this transaction would create.

7. Kyle Morgan is the manager of a large pension fund for the Firefighters’ Union. As the
pension fund is currently underfunded by approximately $300 million, Kyle is arranging
for the plan sponsor to issue a privately placed two-year bond that will be held by the
plan to maturity. The bond will carry an interest rate of 80 basis points (0.8% per annum)
above the U.S. Treasury bill yield.

However, Kyle notes that after the private placement the allocation of the pension fund
will significantly skew toward the fixed-income asset class. Moreover, the duration of the
pension fund will be shortened for the next two years due to the private placement. Kyle’s
colleagues advise him that he may adjust the portfolio weight and duration to any target
level (including the target portfolio allocation of 50% in equity and 50% in fixed income
instruments) using either futures and swap contracts during the two-year horizon prior to
the bond’s maturity.
a. What are the possible strategies for Kyle to restore the 50:50 portfolio allocation using

(1) futures and (2) swap contracts? Briefly describe the transactions involved.
b. Compare and contrast the advantages and disadvantages of using futures and swaps

as described in Part a.
8. We have seen that equity warrants are not as valuable as an otherwise identical call op-

tion on the stock of the same company. Explain why this must be the case. Also, what is
the incentive for a firm to issue a warrant rather than issuing stock directly?

9. Bonds and preferred stock that are convertible into common stock are said to provide in-
vestors with both upside potential and downside protection. Explain how one security can
possess both attributes. What implications do these features have for the way a convertible
security is priced?

10. You are the new CFO of a multinational soft drink company. Currently, you are assisting your
board of directors in evaluating the company’s pension fund strategy. Specifically, the board is
considering investing in the following structured products: (1) equity-linked notes (ELNs), and
(2) commodity-linked bonds.
a. Briefly explain how these two structure products work and how they differ from a

traditional debt security.
b. The company generates substantial revenues in Japanese yen subsequent to the intro-

duction of its soft drink in Japan, and the board expects that the Japanese yen will
appreciate against U.S. dollars in the next six months. Consequently, the board is
also considering investing in a dual currency bond.
i. What is a dual currency bond? Briefly describe the principal and coupon pay-

ments of this instrument.
ii. Why might a dual currency bond trade at a premium over an otherwise identical

single currency bond?
iii. If the board is correct and the Japanese yen appreciates against the U.S. dollar

during the life of the structured security, what would be the impact on the value
of the dual currency bond?
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PROBLEMS
1. With the interest rate swap quotations shown in Exhibit 23.4, calculate the swap cash

flows from the point of view of the fixed-rate receiver on a two-year swap with a no-
tional principal of $22.5 million. You may assume the relevant part of the settlement
date pattern and the realized LIBOR path shown in Exhibit 23.6 for the three-year
agreement. Also, calculate the fixed-rate payment on a 30/360-day count and the float-
ing-rate payments on an actual/360-day basis.

2. To protect the value of the Star Hospital Pension Plan’s bond portfolio against the rising
interest rates that she expects, Sandra Kapple enters into a one-year pay fixed, receive
floating U.S. LIBOR interest rate swap, as described in the following table:

U.S. LIBOR Interest Rate Swap Terms

1-year Fixed Rate (annualized) 1.5%
90-day U.S. LIBOR Rate [L0(90)] (annualized) 1.1%
Notional Principal $1
Day Count Convention 90/360

Note: Li(m) is the m-day LIBOR on Day i.

Sixty days have passed since initiation of the swap, and interest rates have changed.
Kapple is concerned that the value of her swap has also changed. The U.S. LIBOR term
structure and present value factors of interest rates are described in this table:

U.S. LIBOR TERM STRUCTURE AND PRESENT VALUE FACTORS

(60 DAYS AFTER SWAP INITIATION)

U.S. LIBOR Term Structure (annualized) Present Value Factors

L60(30) = 1.25 percent 0.9990
L60(120) = 1.50 percent 0.9950
L60(210) = 1.75 percent 0.9899
L60(300) = 2.00 percent 0.9836

Note: Li(m) is the m-day LIBOR on Day i.

Calculate the dollar market value of the interest rate swap entered into by Kapple, at 60
days after the initiation of the swap and using a $1 notional principal. Show your calcula-
tions. (Note: Your calculations should be rounded to 4 decimal places.)

3. The treasurer of a British brewery is planning to enter a plain vanilla, three-year, quarterly
settlement interest rate swap to pay a fixed rate of 8 percent and to receive three-month
sterling LIBOR. But first he decides to check various cap-floor combinations to see if any
might be preferable. A market maker in British pound sterling OTC options presents the
treasurer with the following price list for three-year, quarterly settlement caps and floors:

INTEREST RATE CAPS INTEREST RATE FLOORS

Strike Rate Buy Sell Buy Sell

7% 582 GBP 597 GBP 320 GBP 335 GBP
8% 398 413 401 416
9% 205 220 502 517

The prices are in basis points, which when multiplied by the notional principal give the
actual purchase or sale price in pounds sterling. These quotes are from the perspective of
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the market maker, not the firm. That is, the treasurer could buy a 9 percent cap from the
market maker for 220 BP, or sell one for 205 BP. The strike rates are quoted on a 365-day
basis, as is sterling LIBOR.

In financial analysis of this sort, the treasurer assumes that the three-year cost of funds
on fully amortizing debt would be about 8.20 percent (for quarterly payments). Should
another structure be considered in lieu of the plain vanilla swap?

4. Takeda Development Corporation has issued a $100 million floating rate note (FRN) that
will mature in three years. The FRN has quarterly coupons equal to three-month LIBOR,
payable in arrears and due on the first business day of each quarter. Anne Yelland, Takeda
Development’s treasurer, wants to hedge against an increase in three-month LIBOR dur-
ing the remaining term to maturity of the FRN. To implement the hedge, she realizes she
can use either of two alternatives: an interest rate cap or a package of over-the-counter
(OTC) call options on interest rates.
a. State whether, to correctly implement the hedge using each of the two alternatives,

Yelland should (1) buy or sell an interest rate cap, or (2) buy or sell a package of
over-the-counter (OTC) call options on interest rates. Discuss one requirement that
both alternatives must meet for Yelland’s hedge to be effective.
Yelland decides to implement the hedge using an interest rate cap with the following

characteristics:

• The reference rate on the interest rate cap is three-month LIBOR.
• The cap rate (strike rate) is 5.50 percent.
• The length of the agreement is for the remaining three-year life of the FRN.
• The notional principal of the cap is $100 million.
• There is quarterly settlement of the cap, payable in arrears.

The following table shows the three-month annualized LIBOR observed on the first busi-
ness day of each quarter during the first year of the cap:

THREE-MONTH ANNUALIZED LIBOR BEGINNING OF EACH QUARTER

Quarter Three-month Annualized LIBOR

1 4.50%
2 6.50%
3 7.50%
4 7.00%

b. Compute the payoff (in dollars) to the interest rate cap at the beginning of each of the
following two quarters: (1) Quarter 2, and (2) Quarter 3.

5. On December 2, the manager of a tactical asset allocation fund that is currently invested
entirely in floating-rate debt securities decides to shift a portion of her portfolio to equi-
ties. To effect this change, she has chosen to enter into the “receive equity index” side of a
one-year equity swap based on movements in the S&P 500 Index plus a spread of 10 basis
points. The swap is to have quarterly settlement payments, with the floating-rate side of
the agreement pegged to three-month LIBOR denominated in U.S. dollars. At the origina-
tion of the swap, the value of the S&P 500 Index was 463.11 and three-month LIBOR was
3.50 percent. The notional principal of the swap is set for the life of the agreement at $50
million, which matches the amount of debt holdings in the fund that she would like to
convert to equity.
a. Calculate the net cash receipt or payment—from the fund manager’s perspective—on

each future settlement date, assuming the value for the S&P 500 index (with all divi-
dends reinvested) and LIBOR are as follows:
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Settlement Date Number of Days S&P Level LIBOR Level

December 2 (initial year) — 463.11 3.50%
March 2 (following year) 90 477.51 3.25
June 2 92 464.74 3.75
September 2 92 480.86 4.00
December 2 91 482.59 —

b. Explain why the fund manager might want the notional principal on this swap to vary
over time and what the most logical pattern for this variation would be.

6. You are considering the purchase of a convertible bond issued by Bildon Enterprises, a
non-investment-grade medical service firm. The issue has seven years to maturity and
pays a semiannual coupon rate of 7.625 percent (i.e., 3.8125 percent per period). The issue
is callable by the company at par and can be converted into 48.852 shares of Bildon com-
mon stock. The bond currently sells for $965 (relative to par value of $1,000), and Bildon
stock trades at $12.125 a share.
a. Calculate the current conversion value for the bond. Is the conversion option embed-

ded in this bond in the money or out of the money? Explain.
b. Calculate the conversion parity price for Bildon stock that would make conversion of

the bond profitable.
c. Bildon does not currently pay its shareholders a dividend, having suspended these dis-

tributions six months ago. What is the payback (i.e., breakeven time) for this convert-
ible security, and how should it be interpreted?

d. Calculate the convertible’s current yield to maturity. If a “straight” Bildon fixed-
income issue with the same cash flows would yield 9.25 percent, calculate the net value
of the combined options (i.e., the issuer’s call and the investor’s conversion) embedded
in the bond.

7. Rajiv Singh, a bond analyst, is analyzing a convertible bond. The characteristics of the
bond and the underlying common stock follow:

CONVERTIBLE BOND AND UNDERLYING STOCK CHARACTERISTICS

Convertible Bond Characteristics
Par value $1,000
Annual coupon rate (annual pay) 6.5%
Conversion ratio 22
Market price 105% of par value
Straight value 99% of par share

Underlying Stock Characteristics
Current market price $40 per share
Annual cash dividend $1.20 per share

a. Compute the bond’s
(1) Conversion value
(2) Market conversion price
(3) Premium payback period

b. Determine whether the value of a callable convertible bond will increase, decrease, or
remain unchanged in response to each of the following changes, and justify each of
your responses with one reason:
(1) An increase in stock price volatility
(2) An increase in interest rate volatility
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8. On May 26, 1991, Svensk Exportkredit (SEK), the Swedish export credit corporation, is-
sued a Bull Indexed Silver Opportunity Note (BISON). Consider an extended version of
this BISON issue that has the following terms:

Maturity May 26, 1993
Coupon 6.50%, paid annually in arrears
Face value USD 30 million
Purchase price 100,125% of par value

Additionally, this BISON includes a redemption feature that, for each USD 1,000 of face
value held at maturity, repays the investor’s principal according to the following formula:

USD 1,000 + [(Spot Silver Price per Ounce − USD 4.46) × (USD 224.21525)]

a. Demonstrate that, from SEK’s perspective, the BISON represents a combination of a
straight debt issue priced at a small premium and a derivative contract. Be explicit as
to the type of derivative contract and the underlying asset on which it is based. What
implicit speculative position are the investors who buy these bonds taking?

b. Calculate the yield to maturity for an investor holding USD 10,000 in face value
of these BISON if the May 1993 spot price for silver is (1) USD 4.96 per ounce, or
(2) USD 3.96 per ounce.

c. In May 1991 (i.e., when the BISON were used), the prevailing delivery price on a two-
year silver futures contract was USD 4.35 per ounce. If SEK wanted to hedge its
BISON-related exposure to silver prices with an offsetting futures position at this price,
what type of position would need to be entered? Ignoring margin accounts and under-
writing fees, calculate SEK’s average annualized borrowing cost of funds for the result-
ing synthetic straight bond.

9. In July 1986, Guinness Finance B.V. placed a three-year, $100 million Eurobond issue
known as Stock Performance Exchange Linked (SPEL) bonds. The concept of the SPEL is
that the bond has its principal redemption amount tied to the level of the NYSE compos-
ite index at maturity (i.e., NY3) by the following formula:

Variable Redemption Amount = max{100,100 × (1 + [(NY3 − 166) ÷ 166])}

Notice that the investor is guaranteed redemption at par as a minimum. The bond also
pays an annual coupon of 3 percent, which is 0.5 percent below the average annual divi-
dend yield of shares on the NYSE. At the time the SPEL was launched, the NYSE compos-
ite index stood at 134.
a. Demonstrate that the SPEL is a combination of a regular debt issue and an equity op-

tion by analyzing the pattern of annual cash flows generated by the issue. In your
work, assume a par value of 100.

b. The SPEL bonds were issued at a price of 100.625. Assuming that Guinness would or-
dinarily have to pay a borrowing cost of 7.65 percent on a three-year “straight” bond
(i.e., one with no attached options), calculate the implicit dollar price of the equity in-
dex option embedded in this issue. How much of this amount represents intrinsic
value, and how much is time premium?

10. A firm has 100,000 shares of stock outstanding priced at $35 per share. The firm has no
debt and does not pay a dividend. To raise more capital, it plans to issue 10,000 warrants,
each allowing for the purchase of one share of stock at a price of $50. The warrants are
European-style and expire in five years. The standard deviation of the firm’s common
stock is 34 percent, and the continuously compounded, five-year risk-free rate is 5.2
percent.
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a. Estimate the fair value of the warrants, first using the relevant information to calculate
the Black-Scholes value of an analogous call option.

b. Determine the stock price at expiration, assuming the warrants are exercised if the
value of the firm is at least $5,200,000.

c. Using the information in Parts a and b about initial and terminal warrant and stock
prices, discuss the relative merits of these two ways of making an equity investment
in the firm.

11. You are an investor trying to value a gold mining company’s lease on a gold mine that is
currently not operating. It would cost $1,000,000 for the company to reopen the mine,
and it is expected to produce 100,000 ounces of gold at the end of next year. The forward
contract price on a one-year gold forward contract is $268.40/ounce, and the current one-
year risk-free rate is 5 percent. Extraction costs are estimated to be $260/ounce.
a. Assuming the per-ounce gold price in the spot market one year from now is forecasted

to be either $300 or $230, calculate (1) the composition of a portfolio of T-bills and
gold forward contracts that would replicate the cash flows from the mine, and (2) the
“real options” value of the mine lease.

b. Assuming the per-ounce gold price in the spot market one year from now is forecasted
to be either $280 or $250, calculate (1) the composition of a portfolio of T-bills and
gold forward contracts that would replicate the cash flows from the mine, and (2) the
real options value of the mine lease.

c. What do your answers in Parts a and b tell you about the effect that the volatility of
future gold prices has on the current value of the mine lease?
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This final section of the book contains two chapters: The first deals with professional asset
management, and the second is concerned with the evaluation of portfolio performance. The
discussions of both of these topics are designed to address the needs of individual and institu-
tional investors alike; both individual and institutional investors periodically need the services
of a professional money manager, and both types of investors also need to be aware of how
one evaluates the performance of a portfolio.

Because many investors employ professional asset managers to manage their assets, Chapter
24 is an important wrap-up to their asset allocation and portfolio construction process. After a
broad overview of the different ways that professional asset management firms can be orga-
nized, the chapter describes how the asset management industry has changed over time
and how professional managers are compensated for their expertise. Particular emphasis is
paid to the role of investment companies (also more commonly called mutual funds), which
manage the majority of assets held by individual investors. The discussion includes a descrip-
tion of the major forms of investment companies and the general types of funds available,
such as money market, growth, aggressive growth, income, balanced, and bond funds. It is
argued that almost any investment objective can be met by investing in one or several invest-
ment companies. The chapter also provides a detailed examination of how alternative asset
investments—hedge funds and private equity—are structured and managed. These investments
are among the fastest growing segments of the money management industry.

We conclude Chapter 24 with a discussion of ethical and regulatory issues that arise when
hiring a professional asset manager. We argue that most of these issues arise from the classical
principal-agent problem that defines many economic relationships. After first examining the
myriad regulations that govern the behavior of professional portfolio managers, we then de-
scribe the set of standards that the industry has adopted voluntarily in an effort to foster an
atmosphere of trust and responsibility. The chapter ends with several examples of ethical con-
flicts that can arise when investors employ professional money managers. Two issues that are
of special concern are designing compensation contracts to provide managers with the proper
incentives to act in the investor’s best interest and the proper use of trading commission fees.

We conclude the book with Chapter 25, which deals with the evaluation of portfolio perfor-
mance. Perhaps the most important concept to understand from this discussion is that any
meaningful evaluation of an investment manager’s performance must consider both the return
and the riskiness of the portfolio. Thus, after a discussion of what is required of a portfolio
manager, we review in detail the major risk-adjusted portfolio performance models, including
a recent performance attribution model that, in turn, is capable of evaluating a global portfolio
that necessarily includes the effect of currency allocation. We also consider how the alternative
models relate to each other. This is followed by a demonstration of their use with a sample of
mutual funds.

As always, it is important to understand potential problems with a technique or model.
Therefore, we discuss holdings-based measures, which evaluate a manager’s performance by ex-
amining the contents of the portfolio rather than relying on a statistical model to measure ex-
pected returns (e.g., CAPM). We also consider potential problems with the traditional
performance measures, including a review of Roll’s benchmark problem and its effect on these
performance models. It is demonstrated that this benchmark problem has become more signif-
icant with the growth of global investing. Also, because the factors that determine success in
bonds differ from what is important in equities, we review alternative models used to evaluate
the performance of bond portfolio managers. The chapter finishes with a consideration of how
investment performance results should be presented so as to be consistent with industry
practice.
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CHA P T E R 24
Professional Money
Management, Alternative
Assets, and Industry Ethics

After you read this chapter, you should be able to answer the following questions:

• What are the different ways that professional money management firms can be organized, and how has the
structure of the industry changed over time?

• Who manages the portfolios at investment advisory firms and investment companies, and how are those
managers compensated?

• How do you compute the net asset value (NAV) for investment companies?
• What is the difference between closed-end and open-end investment companies?
• What are load fees, 12b-1 fees, and management fees, and how do they influence investment company

performance?
• How are funds classified by investment objective, and which groups have experienced relative growth or decline?
• What are hedge funds, and how do they differ from other professionally managed investment products?
• What investment strategies do hedge funds employ, and what has been the performance of those fund types over

time?
• What attributes do private equity investments possess that make them a unique asset class?
• How do venture capital and buyout-oriented private equity investments differ from one another, and what has

been their historical performance?
• What are some of the ethical dilemmas involved in the professional money management industry?
• What functions should investors expect professional asset managers to perform for them?

So far, we have discussed how investors can analyze the aggregate market, different
industry sectors, and individual companies when organizing their investment portfo-
lios. We have also considered how those portfolio positions can be augmented with
various derivative positions to create additional risk-return possibilities. This chapter
introduces another possibility to the investor: entrusting one’s money to a professional
portfolio manager. Using a professional money manager can entail establishing a pri-
vate account with an investment advisor, purchasing shares of an established mutual
fund, or becoming a limited partner in an organization managed by a general partner.
In any form, professionally managed investments often represent a substantial portion
of an individual’s total holdings.

Both individual and institutional (e.g., corporate pension plans, university endow-
ments) investors alike seek the services of professional money managers for several
reasons. First and foremost, these managers may possess superior investment skills
that will lead to higher returns than investors could obtain on their own. Beyond that,
there are a number of additional benefits professional managers supply, such as offering
access to asset classes and investment strategies that might otherwise be unavailable or
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providing a cost-effective way to choose among a wide variety of diversified portfolios.
However, these relationships also create potential conflicts of interest between the goals
of the investor and those of the manager that need to be considered.

After explaining the various ways in which asset management firms are typically
organized and charge for their services, we explore three different types of professional
money management firms: traditional private management firms, investment (i.e.,
fund) companies, and “alternative asset” companies (i.e., hedge funds, private equity
firms) created through limited partnership vehicles. We pay particular attention to
the contrast between investment companies, which are the most prevalent way in
which investors employ professional counsel, and alternative asset vehicles, which rep-
resent the most rapidly growing segment of the industry. We conclude with a descrip-
tion of the legal and regulatory environment that governs professional investors, as
well as some of the ethical implications of the investor-manager relationship.

24.1 THE ASSET MANAGEMENT INDUSTRY:
STRUCTURE AND EVOLUTION
There are two basic ways that traditional professional asset management firms are organized.
In the most straightforward structure, investors make contracts directly with a management
and advisory firm for its services. These services can range from providing standard banking
transactions (savings accounts, personal loans) to advising clients on structuring their own
portfolios to actually managing the investment funds themselves. Although banking and finan-
cial advice were once the main services these firms offered, there has recently been a dramatic
shift toward the assets under management (AUM) approach. In that arrangement, the manage-
ment firm becomes the custodian of the investor’s capital, usually with full discretion as to
how those funds are invested. An important feature of this structure is that each client of the
management firm has a separate account. Even if investors select the firm because of its exper-
tise in a particular niche—say, selecting small-cap growth stocks—the assets of each client will
be accounted for separately, regardless of whether the firm employs a single “model” portfolio.
This situation is illustrated in Panel A of Exhibit 24.1.

A second general approach to asset management involves the commingling of investment
capital from several clients. An investment company invests a pool of funds belonging to
many individuals in a single portfolio of securities. In exchange for this capital, the investment
company issues to each investor new shares representing his or her proportional ownership of
the mutually held securities portfolio, which is commonly known as a fund. For example, as-
sume an investment company sells 10 million shares to the public at $10 a share, thereby rais-
ing $100 million. If the fund’s purpose is to emphasize large-cap common stocks, the manager
would invest the proceeds of the fund share sale ($100 million less any brokerage fees) in the
stock of such companies as Merck, IBM, ExxonMobil, and General Electric. Each investor who
bought shares of the investment company would then own the appropriate percentage of the
overall fund, rather than any portion of the shares held in the portfolio. Panel B of Exhibit
24.1 shows how this structure might work.

There are important differences between these two organizational forms. Private manage-
ment and advisory firms typically develop a personal relationship with their clients, getting to
know the specific investment objectives and constraints of each. The collection of assets held
in the various separate accounts can then be tailored to these special needs, even if a general
blueprint portfolio is used for all clients. Of course, special attention comes at a cost, and for
this reason private management firms are used mainly by investors with substantial levels of
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capital, such as pension fund sponsors and high-net-worth individuals. Conversely, a mutual
fund offered by an investment company is formed as a general solution to an investment prob-
lem and then marketed to investors who might fit that profile. The primary clients who seek
professional asset management through investment companies are individual investors with
relatively small pools of capital. The Investment Company Institute (a nonprofit industry trade
association) reported that in 2009, 85 percent of mutual fund shares were held by households,
with only 15 percent being held by business organizations.1

It is not unusual for professional asset management firms to combine these two structures by
offering private advisory services as well as publicly traded funds. For instance, consider T. Rowe
Price Associates, a multi-asset, independent advisory firm located in Baltimore, Maryland.
Founded in 1937, T. Rowe Price has seen its business grow to the point where it managed al-
most $400 billion by the end of 2009, compared with less than $54 billion AUM just 15 years
earlier. The majority of this capital is invested in the firm’s various public mutual fund portfo-
lios, but T. Rowe Price also has several hundred private clients, including corporate retirement
funds, public funds and unions, foundations and endowments, and individual investors.2

The AUM growth that T. Rowe Price has experienced during the past few years has been
typical for the entire industry. Exhibit 24.2 charts the top 50 asset management companies as
of the end of 1994 and 2009. A striking feature of these lists is the rapid increase in the num-
ber of large asset management firms, defined as those organizations with AUM of more than
$100 billion. In 1994, there were only 10 such firms; by 2009, there were 74, including all 50
listed on the left side of Exhibit 24.2. Much of this asset growth can be explained by the strong
performance of global equity markets during this period, but another important contributing
factor was the consolidation trend that marked the industry. Typical of this phenomenon was
the merger of the asset management groups Union Bank of Switzerland and Brinson Partners
(ranked 36th and 39th on the 1994 list, respectively) to become UBS Global Asset

Exhibit 24.1 Operat ing Structures of Asset Management Companies

Investor 2

Investor 1

A. Private Management Firms

Asset Manager

$

$$

$

Security 
Portfolio(s)

—Account 1
—Account 2

Investor 2

Investor 1

B. Investment (Fund) Companies

Fund Company
$

Fund Shares

Fund Shares

$$

$

Fund Securities
Portfolio

1See Chapter 6 of 2010 Investment Company Fact Book (Washington, DC: Investment Company Institute).
2This, and much more, information is available from T. Rowe Price’s public home page at http://www.troweprice.com.
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Exhibit 24.2 Asset Under Management (AUM) for Leading Firms

December 31, 2009 December 31, 1994

Rank Firm
AUM
($MM) Firm

AUM
($MM)

1 BlackRock Inc. 3,346,256 Fidelity Management & Research 314,543

2 State Street Global Advisors 1,911,240 Bankers Trust Company 186,797

3 Fidelity Investments 1,699,106 Merrill Lynch Asset Management Group 163,822

4 Vanguard Group Inc. 1,509,119 Capital Group 162,634

5 J.P. Morgan Asset Management 1,248,791 Wells Fargo/BMZ 158,392

6 BNY Mellon Asset Management 1,114,511 State Street Global Advisors 140,413

7 Capital Research & Management Co. 1,039,299 Alliance Capital Management 121,290

8 Pacific Investment Management Co. LLC 1,000,108 Franklin/Templeton Group 114,100

9 Amundi 959,690 J.P. Morgan Investment Management 111,983

10 The Goldman Sachs Group Inc. 871,000 American Express Financial/IDS 102,128

11 Deutsche Asset Management 709,135 Putnam Investments 95,182

12 Legg Mason Inc. 681,614 INVESCO 94,066

13 Prudential Financial 667,386 Scudder Stevens & Clark 91,253

14 AXA Investment Managers 645,720 The Northern Trust Company 82,353

15 Northern Trust Global Investments 627,183 Wellington Management Company 81,970

16 BNP Paribas Investment Partners 619,089 The Vanguard Group 81,743

17 UBS Global Asset Management 563,048 Citibank Global Asset Management 73,999

18 Franklin Templeton Investments 553,516 Pacific Investment Management

Company (PIMCO)

72,175

19 MetLife Inc. 539,314 Smith Barney Capital 69,114

20 ING 537,818 Kemper Financial Services 62,748

21 Wellington Management Co. LLP 537,360 Dreyfus Corp. 62,055

22 AllianceBernstein LP 495,502 New England Investment Cos. 56,609

23 HSBC Global Asset Management 427,317 PNC Asset Management Group 56,422

24 Invesco 423,121 T. Rowe Price Associates 53,705

25 TIAA-CREF 414,635 Dean Witter InterCapital 51,197

26 Credit Suisse Asset Management LLC 403,500 Federated Investors 50,743

27 Aviva Investors 403,103 Van Kampen American Capital 46,699

28 T. Rowe Price Associates Inc. 391,300 John Nuveen Co. 46,497

29 Federated Investors Inc. 389,316 Chase Manhattan Corp. 44,839

30 Morgan Stanley 381,775 Bank of New York 42,599

31 The Dreyfus Corp. 381,571 TCW Group 41,981

32 Wells Capital Management Inc. 363,451 SunTrust Banks 41,811

33 Columbia Management Group LLC 320,191 Chemical Bank Portfolio Group 41,725

34 MassMutual Financial Group 319,463 Bank of America Investment Mgmt Services 41,328

35 The Hartford Financial Services Group Inc. 303,133 NationsBank 40,771

36 Nomura Asset Management Co. Ltd. 288,737 Union Bank of Switzerland 38,685

37 MFC Global Investment Management 286,607 GE Investments 38,230

38 Pioneer Investments 252,260 Goldman Sachs Asset Management 37,400

39 RiverSource Investments LLC 243,546 Brinson Partners 36,540

40 Schroders 239,624 Boatmen’s Trust Co. 36,420

41 New York Life Investments 237,619 Morgan Stanley Asset Management 35,678

42 Aberdeen Asset Management Inc. 232,224 National Bank of Detroit 35,590

43 Prudential Fixed Income 231,883 Mitchell Hutchins Asset Management 34,394

44 Scottish Widows Investment Partnership Ltd. 228,265 Harris Bankcorp. 33,827

45 Principal Global Investors 215,445 Massachusetts Financial Services 33,432

46 Charles Schwab Investment Management Inc. 200,654 U.S. Trust Company of New York 33,032

47 Franklin Templeton Fixed Income 192,117 Mellon Capital Management 31,910

48 MFS Investment Management Inc. 183,448 Banc One Investment Corp. 31,537

49 Mellon Capital Management Corp. 177,897 HSBC Asset Management 30,488

50 Russell Investments 176,400 Fiduciary Trust Co. Int’l 29,903



December 31, 2009 December 31, 1994

Rank Firm
AUM
($MM) Firm

AUM
($MM)

51 Bridgewater Associates 169,131 Oppenheimer Capital 29,672

52 Janus Capital Group 167,672 Norwest Corp. 29,578

53 Delaware Investments 166,283 Mellon Bond Associates, LLP 29,259

54 Capital Guardian 161,688 Oppenheimer Management Corp. 29,225

55 Fortis Investments 159,259 Miller Anderson & Sherrerd, LLP 28,838

56 Robeco Group 152,267 National City Corp. 28,836

57 RCM 152,234 Neuberger & Berman, LLC 28,818

58 AIM Advisors 149,000 MorganGuaranty Trust Co. of NewYork 28,142

59 Aberdeen Asset Mgmt. 147,621 First Union National Bank 28,100

60 TCW Group 144,947 Wells Fargo Investment Management 27,895

61 Grantham, Mayo v. Otterloo 140,996 Chancellor Capital Management 27,829

62 Nordea Investment 134,343 AIM Management Group 27,474

63 Hartford Investment 131,237 First Interstate Group 26,918

64 Dimensional Fund Advisors 122,889 Wilmington Trust Co. 26,554

65 Henderson Global Investors 121,222 Munder Capital Management 26,405

66 AXA Rosenberg 120,140 Twentieth Century Cos. 26,162

67 ING Clarion/ING RE 119,800 Sanford C. Bernstein & Co. 26,162

68 Brandes Investment 117,069 First Chicago Corp. 25,651

69 BNY Asset Mgmt. 116,195 Lincoln Capital Management 25,647

70 Lord, Abbett 112,193 Liberty Mutual Insurance Group 25,193

71 Eaton Vance Mgmt. 107,608 Fleet Investment Advisors 24,739

72 Nationwide Financial 107,263 Delaware Management Co. 24,710

73 American Century 102,725 First Asset Management 24,510

74 FAF Advisors 100,017 Standish Ayer & Wood 24,504

75 Pictet Asset Mgmt. 99,607 BlackRock Financial Management 23,643

76 Davis Advisors 98,011 Nicholas-Applegate Capital Management 23,479

77 Lazard Asset Mgmt. 97,674 State Street Research & Management 23,152

78 Loomis, Sayles 96,583 Janus Capital Management 22,864

79 Baillie Gifford Overseas 95,361 Charles Schwab Investment

Management

22,555

80 U.S. Trust 93,717 RCM Capital Management 22,463

81 Halbis Capital 92,928 Lazard Freres Asset Management 22,165

82 DLIBJ Asset Mgmt. 90,985 Fayez Sarofim & Company 21,659

83 Babson Capital Mgmt. 88,786 Jennison Associates LLC 21,446

84 Trusco Capital 73,379 BEA Associates 21,342

85 Mason Street Advisors 73,247 Aeltus Investment Management, Inc. 20,957

86 LSV Asset Mgmt. 70,531 CoreStates Trust & Investment Group 20,865

87 Harris Associates 68,542 Boston Co. Asset Management 20,252

88 GAM USA 68,177 Brown Brothers Harriman & Co. 20,239

89 Conning Asset Mgmt. 67,775 Conning & Co. 20,000

90 Barrow, Hanley 65,468 Fischer, Francis, Trees & Watts 19,286

91 Acadian Asset Mgmt. 64,065 Legg Mason 17,843

92 MBIA Asset Mgmt. 63,936 Society Asset Management 17,632

93 Dwight Asset Mgmt. 61,800 Galaxy Funds 17,494

94 Victory Capital 60,896 CS First Boston Investment Management 17,170

95 PRIMECAP 60,825 Wachovia Trust Services 17,084

96 Geode Capital Mgmt. 60,699 Waddell & Reed 16,597

97 Man Investments 60,000 Duff & Phelps Investment Management Co. 16,474

98 Bank of Ireland Asset Mgmt. 58,485 Morgan Grenfell Asset Management 16,353

99 American Beacon Advisors 57,903 Payden & Rygel 16,240

100 Jarislowsky Fraser 54,536 Smith Breeden Associates 16,004

Sources: Pensions & Investments; Goldman Sachs.
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Management (ranked 17th on the 2009 list). This consolidation trend is likely to continue, be-
cause the competition among existing asset management firms for the flow of new investment
capital is expected to increase significantly.3

24.2 PRIVATE MANAGEMENT AND ADVISORY FIRMS
While larger management companies offer a broader range of services and products, the
majority of private management and advisory firms are still much smaller and more narrowly
focused on a particular niche of the market. To examine one typical organization in greater
detail, consider Prudent Capital Management (PCM),4 a growth-oriented equity and fixed-
income manager located in Southern California. PCM utilizes a “bottom-up” security selection
process, with its portfolio managers looking for companies that have exceptional profitability,
market share, return on equity, and earnings growth. PCM’s clients include both institutional
investors and high-net-worth individuals (with between $2 million and $5 million in assets) in
both separate and commingled accounts. The firm offers management of both taxed and non-
taxed products. Exhibit 24.3 shows the myriad investment products that PCM offers, along
with the minimum investment accepted in each.

Like the industry as a whole, PCM saw its assets under management increase steadily over
the past several years. Panel A of Exhibit 24.4 reports that over a recent five-year period, the
firm’s AUM grew by almost 80 percent, from $11.8 billion to $21.2 billion. During the same

Exhibit 24.3 Representative Private Management Firm Investment Products

Large-Cap Mid-Cap Small-Cap

Equity: $5 million $5 million

$2 million $5 million $10 million

Commingled fund

(Delaware Business Trust)

Commingled fund

(Delaware Business Trust)

Commingled fund

(closed)

$2 million for sponsored $2 million for sponsored

program affiliates program affiliates

Balanced: $5 million

$2 million for sponsored

program affiliates

Concentrated: $5 million

$2 million for sponsored

program affiliates

Tax-Sensitive Management: $5 million

Equity, balanced, fixed

$2 million for sponsored

program affiliates

Active Fixed Income: $5 million

Separately managed

$2 million for sponsored

program affiliates

3Good economic analysis of the professional asset management business can be found in Hurley et al. (1995) and
Brinson (2005).
4Prudent Capital Management is a pseudonym for a real firm whose name has been changed by request. However, all
of the subsequent information reported is real.
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period, the median separate account size jumped from $24.8 million to over $39 million. This
suggests that PCM’s clients tend to be institutional investors, and the client profile summa-
rized in Panel B of Exhibit 24.4 confirms this. The company offers services to more than 350
clients, but the majority of these are institutional investors. Perhaps because of the minimum
investment restrictions, relatively few of the clients are individual investors, and the assets they
represent are slightly less than 3 percent (535 ÷ 21,165) of PCM’s business.

Panel C of Exhibit 24.4 shows fee schedules representative of both the equity and the fixed-
income management services that PCM offers. Typical of the entire industry, these fees are not
flat amounts but are expressed as percentages of invested capital on an annual basis. They are
also graduated on a declining scale so that the more capital an investor commits to the firm,
the lower his or her average cost would be. An individual with $15 million invested would pay
annual fees of $137,500 (10,000,000 × 0.01 + 5,000,000 × 0.0075), or 0.92 percent of total in-
vested capital. On the other hand, the fee paid by a pension fund with $115 million under
management would be $650,000 (10,000,000 × 0.01 + 10,000,000 × 0.0075 + 95,000,000 ×
0.005), or 0.57 percent. One advantage to the investor of having the fee schedule tied directly

Exhibit 24.4 Representative Private Management Firm: AUM, Cl ients, and Fees

A. AUM

Date

Assets
Managed
($ Mil.)

No. of
Institutional

Clients

ACCOUNT SIZE

Average
($ Mil.)

Median
($ Mil.)

Year 5 21,165.0 207 97.5 39.3

Year 4 18,441.0 206 85.1 34.9

Year 3 17,608.0 226 74.2 30.6

Year 2 17,808.0 233 72.3 30.4

Year 1 14,578.0 237 61.5 27.8

Year 0 11,833.0 230 51.4 24.8

B. Clients

No. of Clients
Assets
($ Mil.)

Corporate retirement funds 126 7,937.0

Public funds 35 3,881.0

Unions (Taft-Hartley) 18 1,442.0

Foundations, endowments, associations 66 1,656.0

Commingled funds 4 1,682.0

General insurance accounts N/A N/A

Limited partnership N/A N/A

Mutual funds 18 3,411.0

Individuals: IRAs and other 75 535.0

Other 5 186.0

Taxable corporate 17 435.0

C. Fee Schedule

Large-Cap Growth Equity Accounts Fixed-Income Accounts

• 1.00% on the first $10,000,000 • 0.375% on the first $25,000,000

• 0.75% on the next $10,000,000 • 0.30% over $25,000,000

• 0.50% above $20,000,000

Source: Data adapted from Nelson’s Directory of Investment Managers.
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to AUM is that, as the management firm performs better for the client, its fees will increase.
This reward system helps to align the incentives of the investor and the manager.

24.2.1 Investment Strategy at a Private Money Management Firm
The representation of a private money management firm shown in Panel A of Exhibit 24.1 in-
dicated that each client’s assets were held in a separate account. It was also noted that the se-
curity portfolios formed for each client are likely to be guided by the firm’s overall investment
philosophy. It is this investment philosophy—along with the returns it produces—that attracts
clients to a particular money manager in the first place. Exhibit 24.5 reproduces the invest-
ment strategy and major holdings for two of PCM’s model portfolios, one in equities and one
in fixed-income securities.

Exhibit 24.5 Investment Strategy at a Representat ive Private Management Firm

A. Large-Cap Growth Equity Portfolio

Investment Approach:

Our focused, fundamental research process is primarily based on the ideas from our in-house analysts. Our analysts

operate as specialists. They direct their expertise on specific industries and sectors covering seven key growth sec-

tors: technology/components, technology/systems, telecom, health care, retail, consumer, and finance.

Our investment process seeks out companies that have at least one or more catalysts for growth. The catalysts

may be identified as new products, exploitation of demographic trends, proprietary products, gaining market

share, and/or changing cost structure, in order to attain or maintain very strong earnings per share growth.

We search for companies that have significant management ownership, well-thought-out management goals

and growth plans supported by stringent controls, and a commitment to enhancing shareholder value. We also

seek out companies with a proven track record (at least three to five years) of superior revenue and earnings

growth, strong pretax margins, low levels of debt, exceptional profitability, market share, high return on equity,

high reinvestment rates, and attractive valuations relative to their industry and the market in general.

Largest Holdings: 1. Microsoft 6. Motorola

2. Nokia 7. Sun Microsystems

3. Cisco Systems 8. EMC

4. Qualcomm 9. Amgen

5. Genentech 10. Flextronics

Benchmark Used: Russell 1000 Growth Index

B. Active Fixed Income

Investment Approach:

We believe that superior risk-adjusted returns can be achieved by capturing changes in relative value through

active yield curve management, sector rotation, and prudent security selection. We follow a disciplined process

designed to add incremental value over long periods of time by taking advantage of relative value opportunities

without accepting excessive interest rate risk. Our process is not dependent on forecasts of future interest rates

or economic events. Rather our decisions are based on current conditions, analyzed in the context of historical

relationships. Our performance record has been built employing this process. We expect that in the future mar-

ket conditions will offer similar opportunities. While markets will change, our process will not.

Largest Holdings: 1. A–Baa rated corporates (56.9%)

2. Treasury/agencies (33.6%)

3. Aaa–Aa rated corporates (9.5%)

Benchmark Used: Barclays Government/Corporate Index

Source: Data adapted from Nelson’s Directory of Investment Managers.
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The investment approach expressed in Panel A of Exhibit 24.5 makes it clear that clients
choosing to invest in PCM’s large-cap growth stock product will have their money invested
primarily in technology companies. While the specific stock allocations might vary from one
client to another, the same fundamental orientation toward stock selection will be applied to
all accounts. Similarly, a client choosing to invest in PCM’s core fixed-income product will
end up holding a portfolio of bonds split between government and investment-grade corporate
names. The stated investment process at PCM requires extensive interaction between the firm’s
11 equity portfolio managers, 10 equity analysts, 3 equity traders, and 6 additional manager/
analysts.

24.3 ORGANIZATION AND MANAGEMENT OF

INVESTMENT COMPANIES
An investment company typically is a corporation that has as its major assets the portfolio of
marketable securities referred to as a fund. The management of the portfolio of securities and
most of the other administrative duties are handled by a separate investment management
company hired by the board of directors of the investment company. This legal description
oversimplifies the typical arrangement. The actual management usually begins with an invest-
ment advisory firm that starts an investment company and selects a board of directors for the
fund. Subsequently, this board of directors hires the investment advisory firm as the fund’s
portfolio manager.

The contract between the investment company (the portfolio of securities) and the investment
management company details the duties and compensation of the latter. The major duties of the
investment management company include investment research, the management of the portfolio,
and administrative duties, such as issuing securities and handling redemptions and dividends. The
management fee is generally stated as a percentage of the total value of the fund and typically
ranges from ¼ to ½ of 1 percent, with a sliding scale as the size of the fund increases.

To achieve economies of scale, many management companies launch numerous funds with
different characteristics. The variety of funds allows the management group to appeal to many
investors with different risk–return preferences. In addition, it allows investors to switch
among funds as economic or personal conditions change. This “family of funds” promotes
flexibility and increases the total capital managed by the investment firm.

24.3.1 Valuing Investment Company Shares
When clients have their invested capital held in separate accounts, the value of any given ac-
count can be calculated by simply totaling the market value of the securities held in the port-
folio, less fees. When the securities are held jointly, as they are in an investment company, the
appropriate way to value a client’s investment is to multiply the number of shares in the fund
owned by the per-share value of the entire security fund. This per-share value is known as the
net asset value (NAV) of the investment company. It equals the total market value of all the
firm’s assets divided by the total number of fund shares outstanding, or:

Fund NAV =
ðTotal Market Value of Fund PortfolioÞ − ðFund ExpensesÞ

ðTotal Fund Shares OutstandingÞ
The NAV for an investment company is analogous to the share price of a corporation’s

common stock; like common stock, the NAV of the fund shares will increase as the value of
the underlying assets increases.

In an earlier example, we saw that an investment company with a $100 million large-
cap stock portfolio and 10 million outstanding shares would have a NAV of $10. What would
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happen if during a holding period the value of the stock portfolio increased to $112.5 million
while the fund incurred $0.1 million in trading expenses and management fees? If
no new shares were sold during the period, the net value of the total investment company
is $112.4 million, which leaves a net asset value for each existing fund share of $11.24
([112,500,000 − 100,000] ÷ 10,000,000). Thus, the NAV provides an immediate reflection of
the investment company’s market value net of operating expenses. Had the investment com-
pany made any capital gain or dividend distributions to its investors, these would reduce the
value of the fund portfolio. For publicly traded funds, NAVs are calculated and reported on a
daily basis.

24.3.2 Closed-End versus Open-End Investment Companies
Investment companies begin like any other company by selling common stock to a group of
investors. However, it uses the proceeds to purchase the securities of other publicly held com-
panies rather than buildings and equipment. An open-end investment company (often referred
to as a mutual fund) differs from a closed-end investment company (typically referred to as a
closed-end fund) in the way each operates after the initial public offering.

A closed-end investment company functions like any other public firm. Its stock trades on
the regular secondary market, and the market price of its shares is determined by supply and
demand conditions. Thus, if you want to buy or sell shares in a closed-end fund, you must
make transactions in the market where its shares are listed (e.g., NYSE). No new investment
dollars are available for the investment company unless it makes another public sale of securi-
ties. Similarly, no funds can be withdrawn unless the investment company decides to repur-
chase its stock, which is quite unusual. Exhibit 24.6 lists the number of closed-end funds
traded on U.S. exchanges, broken down by investment objective and category AUM. More
than 650 funds are represented in over 30 categories, including general domestic equity and
bond funds, global equity funds, loan participation funds, flexible income funds, national mu-
nicipal bond funds, and single state municipal bond funds.

The closed-end investment company’s NAV is computed throughout the day based on pre-
vailing market prices for the portfolio securities, but the market price of the shares is deter-
mined by how they trade on the exchange. When buying or selling shares of a closed-end
fund, investors pay or receive this market price plus or minus a regular trading commission.
Recognize that the NAV and the market price of a closed-end fund are almost never the
same. Over the long run, the market price of these shares has historically been from 5 to 20
percent below the NAV (i.e., closed-end funds typically sell at a discount to NAV).

This relationship has prompted questions from investors: Why do these funds sell at a dis-
count? Why do the discounts differ between funds? What are the returns available to investors
from funds that sell at large discounts? This final question arises because an investor who ac-
quires a portfolio at a price below market value (i.e., below NAV) expects an above-average
dividend yield. Still, the total rate of return on the fund depends on what happens to the dis-
count during the holding period. If the discount relative to the NAV declines, the investment
should generate positive excess returns. If the discount increases, the investor will likely expe-
rience negative excess returns. The analysis of these discounts remains a major question of
modern finance.5

The interest in closed-end funds has led Thomas J. Herzfeld Advisors, a firm that specia-
lizes in closed-end funds, to create an index that tracks the market price performance of a
sample of U.S. closed-end funds that invest principally in U.S. equities. The price-weighted
series is based on fund market values rather than on NAVs. In addition to its market price

5Studies over the years include research by Lee, Shleifer, and Thaler (1991); Barclay, Holderness, and Pontiff (1993);
Klibanoff, Lamont, and Wizman (1998); and Berk and Stanton (2007).
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index, Herzfeld also computes the average discount from NAV. The lower right-hand graph in
Exhibit 24.7 indicates that the average discount from NAV changes over time and has a major
impact on the market performance of the index. For example, during 2009–2010, this value
changed from a discount of 14 percent to a discount of about 8 percent. The performance of
the Herzfeld closed-end average at the end of this period was ahead of the DJIA.

Open-end investment companies, or mutual funds, continue to sell and repurchase shares
after their initial public offerings. They stand ready to sell additional shares of the fund at the
NAV, with or without sales charge, or to buy back (redeem) shares of the fund at the NAV,
with or without redemption fees.

Exhibit 24.6 Closed-End Funds: Categories and AUM

STATISTIC VALUE

Total Number of Closed-End Funds: 659

Total Assets: $214,608.2

ASSETS BY CLASSIFICATION

Classifications Code Funds Assets

CA Muni Debt Funds CAG 27 $ 5,438.6

Convertible Sec Funds CV 11 $ 4,787.5

Core Funds CE 30 $11,499.9

Corp Debt BBB Rated Fds BBB 27 $12,215.6

Developed Market Funds DM 15 $ 3,067.7

Emerging Markets Funds EM 19 $ 6,635.1

Emerging Mkts Debt Funds EMD 9 $ 3,945.9

Flexible Income Funds FLX 5 $ 3,071.2

Gen & Ins Unleveraged GIM 7 $ 1,117.1

General Bond Funds GB 17 $ 5,053.1

General Muni Leveraged GML 74 $26,686.8

Global Funds GL 25 $ 6,791.5

Global Income Funds GLI 15 $ 6,978.5

Growth Funds GE 7 $ 623.9

Hi Yld Muni Debt Funds HM 14 $ 3,198.6

High Yield Fds Leveraged HYL 40 $11,632.3

High Yield Funds HY 9 $ 2,324.5

Income & Pref Stock Fds PS 25 $13,948.3

Insured Muni Leveraged MIL 10 $ 3,916.9

Intmdt Muni Debt Funds IMD 7 $ 1,231.4

Loan Participation Funds LP 39 $11,166.8

MI Muni Debt Funds MI 7 $ 745.7

NJ Muni Debt Funds NJ 14 $ 1,546.9

NY Muni Debt Funds NY 23 $ 2,833.9

Opt Arbitrage/Opt Strat OS 32 $21,729.8

Other States Muni Debt OTH 46 $ 2,620.8

PA Muni Debt Funds PA 10 $ 1,106.6

Pacific Ex Japan Funds XJ 14 $ 3,661.3

Real Estate Funds RE 12 $ 2,162.8

Sector Equity Funds SE 40 $24,269.9

Single State Insured Muni-Debt SSIM 13 $ 1,952.1

US Mortgage Funds USM 11 $ 1,823.5

Value Funds VE 5 $ 4,823.7

Note: Assets are net assets after deductions of all operating costs, expressed in $ millions.

Source: Closed-End Fund Association, April 19, 2011. Reprinted with permission.
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Open-end investment companies have enjoyed substantial growth since World War II, as
shown by the figures in Exhibit 24.8. Clearly, open-end funds account for a substantial portion of
invested assets, and they provide a very important service for almost 275 million accounts.

Load versus No-Load Open-End Funds One distinction of open-end funds is that some
charge a sales fee for share sales. The offering price for a share of a load fund equals the
NAV of the share plus a sales charge, which can be as large as 8.5 percent of the NAV. A
fund with an 8 percent sales charge (load) would give an individual who invested $1,000 in

Exhibit 24.7 Closed-End Funds: Discount/Premium to NAV

Dow Industrials
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Herzfeld
Closed-End
Average

THE HERZFELD CLOSED-END AVERAGE

Source: Investor’s Guide to Closed-End Funds, May 2010, Thomas Herzfeld Advisors, Inc. Reprinted

with permission.

Exhibit 24.8 Open-End Investment Companies: Number and Value of Assets:

1945–2009

Number of
Reporting Funds

Assets
($ Billions)

Number of
Reporting Funds

Assets
($ Billions)

1945 73 1.3 1998 7,314 5,525.2

1950 98 2.5 1999 7,791 6,846.3

1955 125 7.8 2000 8,155 6,964.6

1960 161 17.0 2001 8,305 6,974.9

1965 170 35.2 2002 8,244 6,390.4

1970 361 47.6 2003 8,126 7,414.4

1975 426 45.6 2004 8,041 8,106.9

1980 564 134.8 2005 7,975 8,904.8

1985 1,528 495.4 2006 8,117 10,396.5

1990 3,079 1,065.2 2007 8,026 12,000.6

1995 5,725 2,811.3 2008 8,022 9,602.6

1996 6,248 3,525.8 2009 7,691 11,120.7

1997 6,684 4,468.2

Note: Does not include money market and short-term bond funds.

Source: Adapted from data in Investment Company Institute, 2010 Investment Company Fact Book.
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the fund shares that are worth only $920. Such funds generally charge no redemption fee,
which means the shares can be redeemed at their NAV. These funds typically are quoted
with an NAV and an offering price. The NAV price is the redemption (bid) price, and the of-
fering (ask) price equals the NAV divided by 1.0 minus the percent load. For example, if the
NAV of a fund with an 8 percent load is $8.50 a share, the offering price would be $9.24
($8.50/0.92). The 74-cent differential is really 8.7 percent of the NAV. The load percentage
typically declines with the size of the order.

A no-load fund imposes no initial sales charge, so it sells shares at their NAV. Some of these
funds charge a small redemption fee of about one-half of 1 percent. In the financial press, quotes
for these no-load funds list bid prices as the NAV with the designation “NL” (no load) for the
offering price—that is, the bid and offer are the same. The number of no-load funds has in-
creased substantially in recent years. In fact, the Investment Company Institute noted that in
2003, the number of no-load equity funds exceeded the number of load funds for the first time.

Between the full-load fund and the pure no-load fund, several important variations exist.
The first is the low-load fund, which imposes a front-end sales charge when the fund is
bought, but it is typically in the 3 percent range. Generally, low-load funds are used for bond
funds or equity funds offered by management companies that also offer no-load funds. Alter-
natively, some funds—previously charging full loads—have reduced their loads.

The second major innovation is the 12b-1 plan, named after a 1980 SEC ruling. This plan
permits funds to deduct as much as 0.75 percent of average net assets per year to cover distri-
bution costs, such as advertising, brokers’ commissions, and general marketing expenses. A
large and growing number of no-load funds are adopting these plans, as are a few low-load
funds. You can determine if a fund has a 12b-1 plan by reading the prospectus or using an
investment service that reports charges in substantial detail.

Finally, some funds have instituted contingent, deferred sales loads in which a sales fee is
charged when the fund is sold if it is held for less than some time period, perhaps three or
four years.

24.3.3 Fund Management Fees
In addition to selling charges (loads or 12b-1 charges), all investment firms charge annual
management fees to compensate professional managers of the fund. Similar to the compensa-
tion structure for private management firms, such a fee typically is a percentage of the average
net assets of the fund varying from about 0.25 to 1.00 percent. Most of these management fees
are on sliding scales that decline with the size of the fund. A fund with assets under $1 billion
might charge 1 percent, funds with assets between $1 billion and $5 billion might charge 0.50
percent, and those over $5 billion would charge 0.25 percent.

These management fees are a major factor driving the creation of new funds. More assets un-
der management generate more fees, but the costs of management do not increase at the same
rate as the managed assets because substantial economies of scale exist in managing financial as-
sets. Once the research staff and management structure are established, the incremental costs do
not rise in line with the assets under management. The cost of managing $1 billion of assets is
not twice the cost of managing $500 million. Finally, one consequence of the industry consolida-
tion we discussed earlier is that mutual fund fees have been declining. The Investment Company
Institute reported that between 1980 and 2009, total shareholder costs to equity fund investors
decreased by almost 60 percent, from 2.32 to 0.99 percent of average fund AUM.

24.3.4 Investment Company Portfolio Objectives
A mutual fund can be created around any portfolio of assets. However, mutual funds tend to
exist for only the more liquid asset classes, such as stocks and bonds. There are four broad
fund objective categories recognized by the Investment Company Institute: common stock
funds, bond funds, hybrid funds, and money market funds. Each of these strategies is
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described briefly here, while Exhibit 24.9 provides a more detailed list of many of the more
popular subcategories within these objective classes.

Equity funds invest almost exclusively in common stocks. Within that broad mission, how-
ever, substantial differences can be found, including funds that focus on specific industries
(e.g., Chemical Fund, Oceanography Fund), a collection of industries (e.g., Technology Fund),
security characteristics (e.g., Growth Fund, Large-Cap Fund), or even geographic areas (e.g.,
Global Funds, Northeast Fund). With several thousand to choose from, any investor should
find an existing equity fund that matches his or her desired investment strategy. Thus, the im-
portant thing that an investor must do is to decide what that preferred strategy happens to be.

Bond funds concentrate on various types of bonds to generate high current income with
minimal risk. They are similar to common stock funds; however, their investment policies dif-
fer. Some funds concentrate on U.S. government or high-grade corporate bonds, others hold a
mixture of investment-grade bonds, and some concentrate on high-yield (junk) bonds. Man-
agement strategies also can differ, ranging from buy and hold to extensive trading of the port-
folio bonds.

In addition to government, mortgage, and corporate bond funds, a change in the tax law in
1976 caused the creation of numerous municipal bond funds. These funds provide investors
with monthly interest payments that are exempt from federal income taxes. Some municipal
bond funds concentrate on bonds from specific states, such as the New York Municipal Bond
Fund, which allows New York residents to avoid most state taxes on the interest income.

Balanced funds diversify outside a single market by combining common stock with fixed-
income securities, including government bonds, corporate bonds, convertible bonds, or pre-
ferred stock. The ratio of stocks to fixed-income securities will vary by fund, as stated in each
fund’s prospectus. Flexible portfolio (or asset allocation) funds seek high total returns by in-
vesting in a mix of stocks, bonds, and money-market securities. Target date (or life cycle)
funds adjust the asset allocation weights in the portfolio to match the needs of an investor
who is aging toward retirement.

Money market funds were initiated during 1973 when short-term interest rates were at re-
cord levels. These funds attempt to provide current income, safety of principal, and liquidity
by investing in diversified portfolios of short-term securities, such as Treasury bills, banker
certificates of deposit, bank acceptances, and commercial paper. Exhibit 24.10 documents the
significant growth of these funds, which often depends on investor attitudes toward the stock
market. When investors are bullish toward stocks, they withdraw funds from their money
market accounts to invest; when they are uncertain, they shift from stocks to the money funds.

24.3.5 Breakdown by Fund Characteristics
Exhibit 24.11 groups funds by their method of sale and by investment objectives. The two ma-
jor means of distribution are (1) by a sales force and (2) by direct purchase from the fund or
direct marketing. Sales forces would include brokers, such as Morgan Stanley; commission-
based financial planners; or dedicated sales forces, such as those of Ameriprise Financial Advi-
sors. Mutual funds acquired from these companies will often charge sales fees (loads) from
which salespeople are compensated.

Investors typically purchase shares of directly marketed funds through mail, telephone, a
bank wire, or an office of the fund. These direct sales funds usually impose a low sales charge
or none at all. In the past, because they had no sales fee, they had to be sold directly because a
broker had no incentive to sell a no-load fund. This has changed recently because some bro-
kerage firms, such as Charles Schwab & Co., have developed agreements with specific no-load
funds whereby they will sell these funds to their clients and collect a fee from the fund. As of
2011, Schwab had a list of thousands of no-load funds that it would sell through its OneSource
service. As seen in the most recent figures available in Exhibit 24.11, the division between
these two major distribution channels is currently about 60 to 40 percent in favor of the sales
force method.
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Exhibit 24.9 Mutual Fund Object ives

Stock Funds

• Aggressive growth funds invest

primarily in common stock of small,

growth companies with potential for

capital appreciation.

• Emerging market equity funds invest

primarily in equity securities of

companies based in less-developed

regions of the world.

• Global equity funds invest primarily in

worldwide equity securities, including

those of U.S. companies.

• Growth and income funds attempt to

combine long-term capital growth with

steady income dividends. These funds

pursue this goal by investing primarily

in common stocks of established

companies with the potential for both

growth and good dividends.

• Growth funds invest primarily in com-

mon stocks of well-established compa-

nies with the potential for capital

appreciation. These funds’ primary

aim is to increase the value of their

investments (capital gain) rather than

generate a flow of dividends.

• Income equity funds seek income by

investing primarily in equity securities

of companies with good dividends.

Capital appreciation is not an objective.

• International equity funds invest at

least 80 percent of their portfolios in

equity securities of companies located

outside the United States.

• Regional equity funds invest in equity

securities of companies based in spe-

cific world regions, such as Europe,

Latin America, the Pacific Region, or

individual countries.

• Sector equity funds seek capital appre-

ciation by investing in companies in re-

lated fields or specific industries, such

as financial services, health care, natu-

ral resources, technology, or utilities.

Bond Funds

• Corporate bond-general funds seek a

high level of income by investing 80

percent or more of their portfolios in

corporate bonds and have no explicit

restrictions on average maturity.

• Corporate bond–intermediate-term

funds seek a high level of income with

80 percent or more of their portfolios

invested at all times in corporate bonds.

Their average maturity is five to ten

years.

• Corporate bond-short-term funds seek

a high level of current income with 80

percent or more of their portfolios in-

vested at all times in corporate bonds.

Theiraveragematurity isone to fiveyears.

• Global bond-general funds invest in

worldwide debt securities and have no

stated average maturity or an average

maturity of more than five years. Up to

25 percent of their portfolios’ securities

(not including cash) may be invested in

companies located in the United States.

• Global bond-short-term funds invest in

worldwide debt securities and have an

averagematurity of one to five years. Up

to 25 percent of their portfolios’ securities

(not including cash)may be invested in

companies located in the United States.

• Government bond-general funds invest

at least 80 percent of their portfolios in

U.S. government securities and have no

stated average maturity.

• Government bond-intermediate-term

funds invest at least 80 percent of their

portfolios in U.S. government securities

and have an average maturity of five to

ten years.

• Government bond-short-term funds in-

vest at least 80 percent of their portfo-

lios in U.S. government securities and

have an average maturity of one to five

years.

• High-yield funds seek a high level of

current income by investing at least 80

percent of their portfolios in lower-rated

corporate bonds (Baa or lower by

Moody’s and BBB or lower by Standard

& Poor’s rating services).

• Mortgage-backed funds invest at least

80 percent of their portfolios in pooled

mortgage-backed securities.

• National municipal bond-general funds

invest predominantly in municipal

bonds and have an average maturity of

more than five years or no stated aver-

age maturity. The funds’ bonds are

usually exempt from federal income tax

but may be taxed under state and local

laws.

• National municipal bond-short-term

funds invest predominantly in munici-

pal bonds and have an average matu-

rity of one to five years. The funds’

bonds are usually exempt from federal

income tax but may be taxed under

state and local laws.

• Other world bond funds invest at least

80 percent of their portfolios in a com-

bination of foreign government and

corporate debt. Some funds in this cat-

egory invest primarily in debt securities

of emerging markets.

• State municipal bond-general funds in-

vest primarily in municipal bonds of a

single state and have an average matu-

rity of more than five years or no stated

average maturity. The funds’ bonds are

exempt from federal and state income

taxes for residents of that state.

• State municipal bond-short-term funds

invest predominantly inmunicipal bonds

of a single state and have an average

maturity of one to five years. The funds’

bonds are exempt from federal and state

income taxes for residents of that state.

• Strategic income funds invest in a

combination of domestic fixed-income

securities to provide high current

income.

Hybrid Funds

• Asset allocation funds seek high total

return by investing in a mix of equities,

fixed-income securities, and money

market instruments. Unlike flexible

portfolio funds (defined below), these

funds are required to strictly maintain a

precise weighting in asset classes.

• Balanced funds invest inaspecificmixof

equity securities and bonds with the

three-part objective of conserving prin-

cipal, providing income, and achieving

long-term growth of both principal and

income.

• Flexible portfolio funds seek high total

return by investing in common stock,

bonds and other debt securities, and

money market securities. Portfolios may

hold up to 100 percent of any one of

these types of securities and may easily

change, depending on market condi-

tions. Target date (or lifecycle) funds are

an example of these portfolios.

• Income mixed funds seek a high level of

current income by investing in a variety

of income-producing securities, includ-

ing equities and fixed-income securi-

ties. Capital appreciation is not a

primary objective.

Money Market Funds

• National tax-exempt money market

funds seek income not taxed by the

federal government by investing in

municipal securities with relatively

short maturities.

• State tax-exempt money market funds

invest predominantly in short-term

municipal obligations of a single state,

which are exempt from federal and state

income taxes for residents of that state.

• Taxable money market-government

funds invest principally in short-term

U.S. Treasury obligations and other

short-term financial instruments issued

or guaranteed by the U.S. government,

its agencies, or its instrumentalities.

• Taxablemoneymarket-nongovernment

funds invest in a variety of money mar-

ket instruments, including certificates of

deposit of large banks, commercial

paper, and banker’s acceptances.

Source: Adapted from Investment Company Institute, 2010 Investment Company Fact Book
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The breakdown by investment objective indicates the investment companies’ response to a shift
in investor emphasis toward equity funds and reflects not only the overall growth of the industry
but also the creation of new funds in response to the evolving demands of investors. Capital
appreciation and total return funds have continued to grow and have generally increased their

Exhibit 24.10 Money Market Funds: 1975–2009

Number of Funds
Total Accounts

Outstanding (thousands)
Total Net

Assets ($ Billions)Taxable Tax-Exempt

1975 36 — 209 3.7

1980 96 10 4,762 76.4

1985 348 112 14,935 243.8

1990 506 235 22,969 498.3

1995 674 323 30,137 753.0

2000 703 336 48,138 1,845.2

2005 595 276 36,838 2,040.5

2006 576 273 37,067 2,338.5

2007 546 259 39,130 3,085.8

2008 535 248 38,111 3,832.2

2009 478 227 33,466 3,316.2

Note: Data for funds that invest primarily in other mutual funds were excluded from the series.

Source: Adapted from data in Investment Company Institute, 2010 Investment Company Fact Book.

Exhibit 24.11 Total Net Assets by Fund Characterist ics ($ Bil l ions)

2009 1995

Dollars Percent Dollars Percent

Total Net Assets $11,120.70 100.0% $2,811.30 100.0%

Method of Sale:
Sales Force — 58.0% — 59.0%

Direct Marketing — 42.0% — 41.0%

Investment Objective:
Equity Funds Capital Appreciation 2,215.44 19.9% 572.34 20.4%

World 1,274.42 11.5% 196.51 7.0%

Total Return 1,467.72 13.2% 480.23 17.1%

Bond Funds Corporate 357.42 3.2% 84.75 3.0%

High Yield 187.55 1.7% 59.70 2.1%

World 124.15 1.1% 24.83 0.9%

Government 271.10 2.4% 143.00 5.1%

Strategic Income 808.84 7.3% 33.30 1.2%

State Muni 158.96 1.4% 117.30 4.2%

National Muni 298.18 2.7% 135.99 4.8%

Hybrid Funds 640.75 5.8% 210.33 7.5%

Money Market Funds Taxable 2,918.75 26.2% 629.99 22.4%

Tax-Exempt 397.45 3.6% 123.03 4.4%

Sources: Adapted from data in Investment Company Institute, 1996 Investment Company Fact Book; 2010 Investment Com-
pany Fact Book.
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percentages. Finally, the growing desire for international diversification is reflected in the ongoing
popularity of world equity funds, a trend discussed more thoroughly below.

24.3.6 Global Investment Companies
As discussed throughout this text, investors must give serious thought to global diversification
of their investment portfolios. Funds that invest in non-U.S. securities are generally called ei-
ther international funds or global funds. International funds often hold only non-U.S. stocks
from such countries as Germany, Japan, Singapore, and Korea, while global funds contain
both U.S. and non-U.S. securities. Both international and global funds fall into familiar catego-
ries: money funds, long-term government and corporate bond funds, and equity funds. In
turn, an international equity fund might limit its focus to a segment of the non-U.S. market,
such as the European Fund or Pacific Basin Fund, or to a single country. Given the need to
invest in a diversified portfolio of emerging markets, an emerging market mutual fund that
contains a number of them is an ideal vehicle for this asset allocation.

Although most global or international funds are open-end funds (either load or no load), a
significant number are closed-end funds, including most of the single country and the emerg-
ing-market funds. These funds have opted to be closed end so that they are not subject to ma-
jor investor liquidations that require the sale of stocks in the portfolio on an illiquid foreign
stock exchange.

A final alternative that all investors—particularly those in the United States—should appreci-
ate is the large number of non-U.S. investment companies that offer both domestic and global
products in their local markets. In fact, the Investment Company Institute reported that of
$23.96 trillion invested worldwide in open-end investment companies at the end of 2009, about
52 percent of these assets were controlled by firms located outside the United States. In order,
the largest concentrations of these AUM occurred in Luxembourg, France, Australia, the United
Kingdom, and Japan. Further, of the 65,735 investment companies in operation during 2009, less
than 8,000 were domiciled in the United States. From these statistics, it is reasonable to assume
that no single region of the world has a monopoly on investment management skill.

24.3.7 Mutual Fund Organization and Strategy: An Example
The Dreyfus Corporation, established in 1951 and headquartered in New York City, is one of
the leading mutual fund companies in the United States. As part of BNY Mellon Financial
Corporation, it helps in the management of over $1 trillion as of April 2011.6 The Dreyfus
Appreciation Fund (DGAGX) is a one of several equity-oriented portfolios that the company
offers to its institutional and retail investors. The Appreciation Fund, which follows a large-cap
blend investment style, is different than many of the other funds in the Dreyfus family in that
it is not managed in house by portfolio managers that it employs directly. Rather, DGAGX is
managed by Fayez Sarofim, a Houston, Texas, money manager who has run his own private
management firm since 1958 and serves Dreyfus as a subinvestment advisor. A description of
DGAGX is shown in Exhibit 24.12. Notice that DGAGX has about $3.4 billion (Panel A) of
assets under management and is a no-load fund that also does not charge a 12b-1 fee (Panel
B). However, investors do pay an annual management fee of 0.55 percent of the portfolio’s as-
sets and the expense ratio, which accounts for the total cost of running the fund, is 0.99 per-
cent of AUM.

One of the reasons why Dreyfus chose to enter into this arrangement was to allow investors
who would not otherwise have sufficient capital to gain access to a private manager with
an outstanding long-term performance record. Fayez Sarofim’s investment philosophy is

6Much of the information contained in this example is available from Dreyfus Corporation’s Web site at http://www.
dreyfus.com.
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Exhibit 24.12 Description of Dreyfus Appreciat ion Fund (DGAGX)

Dreyfus Appreciation Fund, Inc. is an open-end incorporated in the USA.
The Fund’s objective is long-term capital growth consistent with the preservation of capital.  Its
secondary goal is current income.  The Fund invests at least 80% of its net assets in the common
stock of U.S. and foreign blue-chip companies of market capitalization of more than $5 billion.
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somewhat unique among mutual fund managers in that he preaches a patient approach to
portfolio formation that seeks to keep turnover below 15 percent per annum. The firm de-
scribes its investment approach as follows:

Our investment philosophy leads us to construct a portfolio comprised predominantly of large
capitalization, US-based, multinational companies. These companies are global leaders in
structurally attractive industries. They benefit from increasing global market share, ongoing
product introduction or innovation, and productivity enhancements—three key drivers of
long-term earnings growth. In addition, their financial strength allows them to make profit-
able investments at any point in the economic cycle. We believe these businesses are most ca-
pable of generating superior growth in earnings, dividends, and cash flow over time, leading
to greater capital appreciation. Investing in high quality companies at reasonable prices also
produces two additional advantages for our clients—low portfolio turnover and a higher like-
lihood of preservation of capital.7

One interesting concept implied in this statement of philosophy is that Fayez Sarofim can
be considered a global portfolio manager, even though the majority of the stocks he selects are
from companies domiciled in the United States. The equity holdings of DGAGX are designed
to mimic the portfolios that Sarofim assembles for his own private clients, and thus follows
the same philosophy. Panel A of Exhibit 24.13 shows the top 10 holdings of the fund as of
January 2011. Not surprisingly, all of these stocks (e.g., ExxonMobil, Procter & Gamble,
Coca-Cola) fit the profile of being large companies with dominant global franchises. Also, the
DGAGX portfolio has a lower level of systematic risk than the market, with a beta coefficient
of 0.82. Finally, Panel B of the exhibit shows that DGAGX outperformed Standard & Poor’s
500 Index (which is a relevant comparison for a large-cap blend fund manager) by more
than 7 percent during the five-year period ending in March 2011, a period marked by consid-
erable volatility in global equity markets.

24.4 INVESTING IN ALTERNATIVE ASSET CLASSES
The investment structures just described—private management firms and investment companies—
are extremely efficient ways for investors to gain access to a number of different asset classes and
strategies. This is particularly true when the desired asset class investments are in liquid markets,
such as with stocks, bonds, or money market securities. Recently, individual and institutional inves-
tors have also become interested in committing their financial capital in nontraditional asset clas-
ses. These alternative asset classes can include a wide variety of investment opportunities, but the
most notable ones are hedge funds, private equity, real estate, or natural resources and commodi-
ties. In this section, we will take a detailed look at hedge funds and private equity investments.

Alternative asset investing can take place either through the creation of separate accounts for
each investor or through the commingling of investor capital into a single pool of assets. Thus,
these structures can appear as either Panel A or Panel B in Exhibit 24.1. Most often, though, an al-
ternative asset investment is structured as a commingled collection of assets (i.e., Panel B), with the
important difference that it is usually formed as a limited partnership rather than as a mutual
fund. In a limited partnership, one or more general partners are responsible for running the organi-
zation and assuming its legal obligations, while the remaining limited partners are only liable to the
extent of their investments. For example, in a hedge fund or private equity partnership, the general
partner develops, implements, and maintains the investment portfolio around an initial strategy,
while the limited partners (e.g., high-net-worth individuals, pension funds, endowment funds) pro-
vide the majority of the capital but have no direct involvement in the actual investment process.

7The complete statement of the Fayez Sarofim investment philosophy can be found on the firm’s Web site (http://
www.sarofim.com).
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Exhibit 24.13 DGAGX Portfol io Holdings and Performance
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One of the reasons that investors consider hiring professional asset managers is the belief that
they will be able to deliver superior investment performance relative to simple indexed
investments. That is, investors feel that professional managers can consistently add alpha, which
is defined as the difference between a fund’s actual and expected (e.g., CAPM, benchmark) returns.
In fact, the impressive recent development of the alternative assets market is due to the growing
belief that they are better able to produce superior returns than traditional investment structures,
such as mutual funds. This argument is summarized in Exhibit 24.14, which illustrates an “excess
returns” form of the Security Market Line (SML) for several different asset classes. Notice that
standard “long only” positions in U.S. stocks and bonds plot virtually on the SML—indicating very
little possibility for adding alpha—while the alternative asset classes (i.e., hedge funds, private
equity) have substantially more potential in that area.

24.4.1 Hedge Funds
One of the most significant developments in the professional asset management industry over
the past 20 years has been the emergence of the global market for hedge fund investing.
Exhibit 24.15 shows that the increase in both the number of hedge funds in existence and the
assets under management that those funds control has been remarkable. There were about 600
funds at the start of the 1990s controlling less than $40 billion in assets; by 2010, there were
more than 9,000 active funds controlling an estimated $1.7 trillion in assets. This represents
AUM expansion of about 21 percent per annum over the past several years, even after account-
ing for the industry contraction that occurred as a result of the economic downturn in 2008.

Despite this recent surge in growth, hedge fund investing is not new. In fact, Lhabitant
(2006) notes that use of the term hedge fund originated in 1949, when Alfred Winslow Jones

Exhibit 24.14 Security Market Line for Tradit ional and Alternat ive
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tested his security selection skills by forming a portfolio that combined both long and short
stock positions with the use of financial leverage to enhance returns. Jones did this using a
partnership structure that avoided Security and Exchange Commission restrictions and also in-
cluded an incentive fee for superior performance. The performance of this original hedge fund
was spectacular—it outperformed the best mutual fund of the era by almost 90 percent over a
10-year period—but Jones’s strategy was not widely imitated for several decades. However, as
indicated in Exhibit 24.15, that situation has certainly changed.

24.4.2 Characteristics of a Hedge Fund
There are several immediate consequences to creating a hedge fund as a limited partnership.
Most notably, hedge fund investments are far less liquid than mutual fund (or even closed-
end fund) shares; there are severe limitations on when and how often investment capital can

Exhibit 24.15 Development of the Hedge Fund Industry
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be contributed to or removed from a partnership. On the other hand, as a private partnership,
hedge funds are generally less restricted in how and where they can make investments, which
is perhaps the biggest reason why investors believe that these vehicles have the ability to de-
liver abnormally large returns. They also tend to be less correlated with traditional asset class
investments, providing investors with additional diversification benefits.

Exhibit 24.16 highlights several important features related to the way hedge funds are struc-
tured. The average hedge fund only permits investors to enter or exit a few times a year
(i.e., monthly and quarterly, respectively) compared to the daily ownership adjustments allowed
by mutual funds. Also, most hedge funds allow managers to use leverage (71%), short sell
(82%), and derivatives (69%). By contrast, Almazan et al. (2004) document that the vast major-
ity of mutual fund managers cannot employ these investment tools. Further, as Fung and Hsieh
(2006) note, it is typical for hedge fund managers to receive their compensation in two compo-
nents: a regular management fee (e.g., 1 percent of AUM) and a performance allocation fee,
which normally amounts to 20 percent of the fund’s profits beyond a certain prespecified re-
turn level (i.e., hurdle rate). In calculating this performance fee, investors usually require that
any past losses be recouped before managers receive the additional payout; this arrangement is
known as a high-water mark. Finally, as a tangible signal to investors of belief in their abilities,
most hedge fund managers put a substantial amount of their own capital into the fund.

24.4.3 Hedge Fund Strategies
Saying you are invested in a hedge fund is a little like saying you play a sport—it is a state-
ment that conveys some information but could actually mean a great many different things.
Several investment strategies are often included under the hedge fund designation, and these

Exhibit 24.16 Character ist ics of Hedge Fund Investments

Mean Median Mode

Fund Size $83 million $26.5 million $20 million
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vary greatly in the risk and expected return profiles they imply. Within a given strategic cate-
gory, there can be as many interpretations of how the portfolio should be designed as there are
fund managers. Nevertheless, some common features define the more popular hedge fund
strategies, and we will now describe them.8

I. Equity-Based Strategies

• Long-short equity: The original and perhaps the most basic form of hedge fund in-
vesting. Managers attempt to identify misvalued stocks and take long positions in
the undervalued ones and short positions in the overvalued ones. Since investors par-
ticipate in both the long and the short side of the market, one major advantage of the
long-short strategy is the ability to generate “double alpha” (i.e., profit from price
corrections for both undervalued and overvalued securities), unlike the long-only
possibilities in the mutual fund industry. The 130/30 funds discussed in Chapter 16
can be considered as a variation of this strategy.

• Equity market neutral: Like the long-short strategy, returns are generated by exploit-
ing perceived pricing inefficiencies between securities. However, equity market neu-
tral strategies also attempt to limit the overall volatility exposure of the fund by
taking offsetting risk positions on the long and short side, an effort that might also
involve adopting derivative positions. Absent leverage, these portfolios are expected
to produce returns of 2 to 4 percent above the risk-free rate, which has led some in-
vestors to refer to them as absolute return strategies.

II. Arbitrage-Based Strategies

• Fixed-income arbitrage: Returns are generated by taking advantage of bond pricing
disparities caused by changing market events, investor preferences, or fluctuations in
the fixed-income market. Because the valuation disparities between related instru-
ments (e.g., coupon-bearing Treasury bonds and zero-coupon Treasury strips) are
typically small, managers usually employ leverage to enhance their overall returns.
The ability to generate alpha is driven largely by the manager’s skill at building
quantitative models, as well as structuring and managing fixed-income portfolios.

• Convertible arbitrage: Seeks to profit from disparities in the relationship between
prices for convertible bonds and the underlying common stock. A typical position
involves purchasing the convertible bond and short selling the underlying stock,
thereby isolating the conversion option embedded in the bond. Returns are generated
in several ways, including interest income on the convertible bonds, interest on the
proceeds of related equity short sales, and the price appreciation of the convertible
bonds as they gradually assume the value of the equity into which they are exchange-
able. Like fixed-income arbitrage, convertible arbitrage positions often utilize leverage
to enhance returns.

• Merger (risk) arbitrage: Returns are dependent upon the magnitude of the spread on
merger transactions, which are directly related to the likelihood of the deal not being
completed due to regulatory, financial, or company-specific reasons. As the probabil-
ity of the merger improves, the spread narrows, generating profits for the position.
Merger arbitrage investors essentially bet that their subjective assessment of whether
the proposed deal is ultimately completed is superior to that of the other investors in
the market.

8This list of hedge fund strategies, which draws from the discussion in Nicholas (2005), is intended to be representative
rather than exhaustive. Alternative lists of strategies can be found at the following Web sites: http://www.greenwichai.
com and http://www.thehfa.org.
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III. Opportunistic Strategies

• High yield and distressed:One advantage that bond investors enjoy relative to stock inves-
tors is that, if the issuer does not default, a bond’s price will return to par atmaturity.When
companies are distressed, their securities can be purchased at deep discounts. If and when
the turnaround materializes, security prices will approach their intrinsic value, generating
profits for the distressedmanager. Emergingmarket investing can be viewed as a global ap-
plication of this strategy using sovereign securities instead of corporate instruments.

• Global macro: This broad class of strategies seeks to profit from changes in global
economies, typically brought about by shifts in government policy that impact inter-
est rates, in turn affecting currency, stock, and bond markets. Fund managers typi-
cally use a “top-down” global approach to identifying opportunities and often
participate in all major markets—equities, bonds, currencies, and commodities—
though not always at the same time. The strategy uses leverage and derivatives to en-
hance returns, but also might hedge exposures on a situational basis.

• Managed futures: This strategy entails using long and short positions in a variety of
futures contracts, both to take “directional” positions on certain economic or com-
pany-specific events (e.g., changing conditions in stock or bond markets) and to ex-
ploit pricing discrepancies between various contracts. The assets underlying these
futures positions may involve commodities, equities, interest rates, or foreign curren-
cies. These strategies frequently employ a substantial degree of financial leverage.

• Special situations: Special situation returns occur due to the outcomes of significant
events that occur during the normal life cycle of a corporation. These strategies may in-
volve investing in companies around the time of bankruptcies, financial restructurings or
recapitalizations, spin-offs, or carve-outs. Given the underlying reason for the invest-
ment, positions are usually directional and not fully hedged. Depending on the manager’s
specific strategy, event-driven returns are realized when the catalyst necessary to generate
the position’s intrinsic value (e.g., the spin-off of an operating division) takes place.

IV. Multiple Strategies

• Fund of funds:Although not formally a separate strategic category, this investment vehicle
acts like amutual fund of hedge funds, giving investors access to managers that might oth-
erwise be unavailable to them. The primary benefit to the investor of a fund of funds posi-
tion is that it is a convenient method for achieving a well-diversified allocation to the
hedge fund investment space. A fund of funds can offer a concentration in a particular
strategy (e.g., long-short equity) and then either diversify across different hedge fundman-
agers—this is a multiple manager approach—or diversify across strategies, which is the
multiple strategy approach. The primary disadvantage to the fund of funds investor is
that there will be an extra layer of fees necessary to compensate the fund of fundsmanager.

24.4.4 Risk Arbitrage Investing: A Closer Look
A popular hedge fund strategy involves taking equity positions in companies that are the target
of a merger or takeover attempt. These risk arbitrage investments require managers to com-
pare their own subjective judgment about the ultimate success of the proposed takeover with
the success probability implied by the market price of the target firm’s stock following the an-
nouncement of the prospective deal. If the manager thinks the takeover is more likely to occur
than the market does, she will buy shares in the target firm. Conversely, the manager might
short sell the target firm shares if she thinks the proposed deal is less likely to be completed.

Consider the following hypothetical example. Suppose the shareholders of Company XYZ re-
ceive an unsolicited cash tender offer for $30 per share. At the time of the offer—which we as-
sume was a complete surprise—XYZ’s shares traded for $20. Suppose further that shortly after
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the takeover announcement—which still must be approved by regulatory authorities—the price of
XYZ’s shares rises to $28. Brown and Raymond (1986) showed that a simple estimate of the mar-
ket’s implied probability that the takeover bid will ultimately be successful is (28 − 20) ÷ (30 − 20),
or 80 percent. In this situation, the risk arbitrage hedge fund manager must think the deal has
better than a four-in-five chance of being completed in order to justify purchasing XYZ stock
for $28 in the hope of selling at the tender offer price of $30; if the deal falls apart, the manager
can assume that XYZ’s shares will return to $20. Exhibit 24.17 compares the implied probabilities
for a sample of proposed takeovers that were ultimately completed (both competing and non-
competing) to a sample of deals that failed. Investors in the market are very good at discriminat-
ing between “good” and “bad” deals as far as three months prior to the final resolution.

Panel A of Exhibit 24.18 summarizes the relevant aspects of JPMorgan Chase (JPM) Bank’s
takeover of Hambrecht & Quist (HQ), a San Francisco–based investment bank specializing in
transactions involving technology firms. JPM made a tender offer of $50 per share for all of
the outstanding shares of HQ, which at the time of the announcement were trading for
$39.28. This represents a tender premium of $10.72, and capturing as much of this premium
as possible is the goal of the risk arbitrage investor. However, Panel B indicates that within a
day of the announcement, HQ shares were already trading for $48.69. This means that the
market had already assessed the probability of this friendly takeover attempt to be 88 percent
[= (48.69 − 39.28) ÷ (50 − 39.28)]. Thus, a hedge fund manager who did not already own HQ
stock would have to be extremely confident that this deal would ultimately be completed to
purchase shares at that point.

24.4.5 Hedge Fund Performance
Nicholas (2005), as well as Ibbotson, Chen, and Zhu (2011), have studied hedge fund perfor-
mance and concluded that, on average, these strategies do produce significant risk-adjusted

Exhibit 24.17 Impl ied Probabi l i t ies for Proposed Corporate Takeovers
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Exhibit 24.18 JPMorgan Chase ’s Takeover of Hambrecht & Quist

More Deal Info

Target: JP Morgan H&Q
Industry: Finance–Invest Bnkr/Brkr

Price: HQ US

JPM US

SIC Code: SEC BROKER/DLR

Price: 39.28 USD
SIC Code: NATL COML BANK

Country: United States

Acquirer: JPMorgan Chase & Co
Industry: Money Center Banks
Country: United States

Announced Date:    9/28/99
Completion Date:  12/10/99

Status: Completed
Currency: USD

Annd tot. value: 1222.2290 Mln Announced premium: 22.35%

Arbitrage profit:
Cash Value:

Acct’g meth:

Action ID: 4845653

Final tot. val: 1222.2290 Mln
Paym’t Type: Cash
Cash Terms:  50.0000  /Sh.
Stock Terms:

Net Debt:
Nature of Bid: Friendly
TENDER OFFER EFF: 12/08/99 (94.5%). ACQ’R N/C FROM HAMBRECHT &
QUIST GROUP UPON COMPLETION.

% owned:
% acquired:      100.00

 Target Info Acquirer Info Acquisition Detail

  <HELP> for explanation.
<MENU> to return N090 Equity CACS

Australia 61 2 9777 8600 Brazil 5511 3048 4500 Europe 44 20 7330 7500 Germany 49 69 920410
Hong Kong 852 2977 6000 Japan 81 3 3201 8900 Singapore 65 6212 1000 U.S. 1 212 318 2000 Copyright 2004 Bloomberg Finance L.P.

G469–10–0 08–Nov–04 16:36:43

T r a d e  L i n e
Range

       US  $   Acquired
Screen Printed

Equity GP

– Period D Daily
HQ US Equity 1/4

USDBase Currency:
Moving Averages
Moving Average

Upper Chart:

02 09 16
1999 Aug 1999 Sep 1999 Oct 1999 Nov 1999 Dec

23 01 08 15 22 01 08 15 22 01 08 15 22 01 08

Lower Chart:
Trade Line

8/ 1/99 12/ 9/99
3
V Volume Histogram 1) News

50.00

48.00

46.00

44.00

42.00

40.00

38.00

36.00

34.00

2.000m

1.500m

1.000m

0.500m

15
Close/Trade/USD

Last
High 12/09/99
Average
Low  08/10/99

50.00
50.00
46.1481
34.6876

Volume
SMAVG on Volume(15)

12200
60966.6680

Australia 61 2 9777 8600 Brazil 5511 3048 4500 Europe 44 20 7330 7500 Germany 49 69 920410
Hong Kong 852 2977 6000 Japan 81 3 3201 8900 Singapore 65 6212 1000 U.S. 1 212 318 2000 Copyright 2004 Bloomberg Finance L.P.

G469–10–0 08–Nov–04 16:38:11

HQ

A. Tender Offer Details

B. HQ Share Price Movements

Source: © 2011 Bloomberg L.P. All rights reserved. Reprinted with permission.
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returns over time. This general conclusion is illustrated in Exhibit 24.19, which plots a Capital
Market Line (CML) comparing total risk and return characteristics over the period from 1990 to
2010. During this time, almost all of the indicated strategies plotted above the CML, demonstrat-
ing the ability of hedge fund managers to add a positive alpha to their investors over and above
the returns produced by traditional products such as Treasury bills or the S&P 500 equity index.
There is also tremendous variation in the level of risk inherent in the myriad strategies; arbitrage-
based strategies and those that take both long and short positions (e.g., equity market neutral)
tend to exhibit far less volatility than those that adopt directional positions (e.g., macro and
event-driven strategies). Clearly, not all hedge funds are the same when it comes to their risk
and return profiles, a fact that participants in this market need to understand.

While these CML results are encouraging for potential hedge fund investors, keep in mind
that they represent comparisons based on long-term averages over one specific time period. In-
vestors should also be aware that the returns to these strategies show a high degree of variability
on a year-to-year basis, in both an absolute and a relative sense. Exhibit 24.20, which lists the
annual returns and rankings for 10 different broad hedge fund categories, documents this strat-
egy rotation effect. Some of the swings represented in the display can be dramatic. For example,
emerging markets (EM) was the worst-performing strategy in 1995, posting a loss of 16.9 per-
cent. However, it was the best-performing strategy during the following year, returning 34.5 per-
cent to investors. Similar patterns exist throughout the exhibit; for instance, the long/short equity
(LS) strategy performed well in 2003 through 2007, but lost money in 2002 and 2008. Finally,
notice that there are only two (of 16) years in which every strategy class earned positive returns.

24.4.6 Private Equity
Like hedge funds, private equity can also include a wide variety of different investment vehi-
cles and strategies. A private equity investment refers to any ownership interest in an asset (or
collection of assets) that is not tradable in a public market. This nontradeability feature has
two immediate consequences. First, private equity transactions typically fund either new
companies that do not have sufficient operating histories to issue common stock on a public
exchange or established firms that are seeking to change their organizational structure or are

Exhibit 24.19 HFRI Index Risk-Return Comparison
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Exhibit 24.20 Hedge Fund Strategy Return Performance: 1995–2010

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

GM EM GM MF LS CA ED MF EM ED EM EM EM MF CA GM

30.7% 34.5% 37.1% 20.6% 47.2% 25.6% 20.0% 18.3% 28.8% 15.6% 17.4% 20.5% 20.3% 18.3% 47.4% 13.5%

ED GM EM LS EM DS GM DS ED EM DS ED GM DS EM FI

26.1% 25.6% 26.6% 17.2% 44.8% 15.8% 18.4% 18.1% 25.1% 12.5% 17.0% 15.7% 17.4% 14.9% 30.0% 12.5%

LS ED LS MN ED MN CA GM GM LS ED LS LS RA FI MF

23.0% 25.6% 21.5% 13.3% 22.2% 15.0% 14.6% 14.7% 18.0% 11.6% 11.7% 14.4% 13.7% −3.3% 27.4% 12.2%

CA CA ED RA CA RA MN MN LS GM LS CA MN GM ED EM

16.6% 17.9% 20.7% 5.6% 16.0% 14.7% 9.3% 7.4% 17.3% 8.5% 9.7% 14.3% 9.3% −4.6% 21.0% 11.3%

FI LS MN ED MN GM FI EM MF FI GM GM RA LS LS CA

12.5% 17.1% 14.8% −1.7% 15.3% 11.7% 8.0% 7.4% 14.1% 6.9% 9.3% 13.5% 8.8% −19.8% 19.5% 11.0%

RA MN CA GM RA FI EM FI CA MN MN MN ED ED RA ED

11.9% 16.6% 14.5% −3.6% 13.2% 6.3% 5.8% 5.8% 12.9% 6.5% 6.1% 11.2% 8.4% −20.5% 12.0% 10.3%

MN FI RA CA FI MF RA CA RA MF RA FI DS FI GM LS

11.0% 15.9% 9.8% −4.4% 12.1% 4.2% 5.7% 4.1% 9.0% 6.0% 3.1% 8.7% 6.0% −28.8% 11.6% 9.3%

MF RA FI DS GM LS MF ED FI RA FI RA MF EM MN RA

−7.1% 13.8% 9.3% −6.% 5.8% 2.1% 1.9% −0.7% 8.0% 5.5% 0.6% 8.2% 6.0% −30.4% 4.1% 3.2%

DS MF MF FI MF ED DS LS MN CA MF MF CA CA MF MN

−7.4% 12.0% 3.1% −8.2% −4.7% 2.0% −3.6% −1.6% 7.1% 2.0% −0.1% 8.1% 5.2% −31.6% −6.6% −0.9%

EM DS DS EM DS EM LS RA DS DS CA DS FI MN DS DS

−16.9% −5.5% 0.4% −37.7% −14.2% −5.5% −3.7% −3.5% −32.6% −7.7% −2.6% −6.6% 3.8% −40.3% −25.% −22.5%

Legend: CA = Convertible Arbitrage
DS = Dedicated Short Bias
ED = Event Driven-Distressed
EM = Emerging Markets
FI = Fixed-Income Arbitrage
GM = Global Macroeconomic
LS = Long/Short Equity
MF = Managed Futures
MN = Equity Market Neutral
RA = Event Driven-Risk Arbitrage

Source: © Dow Jones Credit Suisse Hedge Index LLC. All rights reserved.
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experiencing financial distress. Second, private equity investments are generally far less liquid
than public stock holdings and are therefore considered to be long-term positions within an
investor’s overall portfolio.

The security market dynamics illustrated in Exhibit 24.14 showed that, on average, private
equity commitments are among the highest-risk and highest-reward investments available. This
risk-return trade-off is one of things that distinguishes private equity as a separate asset class
from other forms of ownership in the public markets. Another important aspect of private eq-
uity that defines it as a unique investment category is that it is not perfectly correlated with the
other traditional asset classes (e.g., U.S. and non-U.S. stocks, U.S. bonds) or alternative asset clas-
ses (e.g., hedge funds, real estate). This is shown in Exhibit 24.21, which lists expected return,
standard deviation, and correlation statistics for several different asset classes based on data
from a recent 10-year period. While the private and public equity markets in the United States
are highly correlated (i.e., a correlation coefficient of 0.50), the same is not as true for private
equity with U.S. bonds (0.05) or real estate (0.15). Thus, in addition to their potential to deliver
high returns, private equity investments also serve as an important source of diversification.

This combination of higher risk and less liquidity often precludes small investors from par-
ticipating in the private equity market. It is not unusual for private equity funds to require
minimum initial investment levels of several million dollars as well as capital “lock ups” (i.e.,
minimum time commitments) of one year or longer. Further, cash distributions from a fund
may occur on a sporadic basis and only after an extended period of time. Thus, private equity
deals are designed for those investors who can afford to have the funds committed for a
lengthy period of time and be able to absorb the possibility that they may lose all of their ini-
tial capital. This best describes institutional investors, such as public and corporate pension
funds or endowments, and high-net-worth individual investors.

Development and Organization of the Private Equity Market As Hsu and Kenney
(2005) discuss, organized private equity investing began in the United States with the creation
of the American Research & Development Corporation (ARD) in 1946. The ARD was formed
after World War II as a means of providing investment capital for new business ventures created
by and for returning soldiers. The overriding premise of ARD that helped to shape the modern
private equity industry was the belief that combining a pool of investment capital with skilled
management could simultaneously benefit start-up companies and produce superior returns for
investors. Although it was ultimately disbanded, ARD did manage to raise about $7.5 million in
capital and fund at least one firm (i.e., Digital Equipment Company) that produced significant
profits. It also served as the model for the limited partnership format employed by most private
equity funds today, which separates the main sources of the investment capital and the source of
the investment expertise (e.g., the company serving as general partner that organizes the fund).

Exhibit 24.21 Asset Class Return, Risk, and Correlat ions Stat ist ics

Correlations:

Asset Class
Expected
Return

Standard
Deviation U.S. Equity

Non-U.S.
Equity U.S. Bonds

Hedge
Funds Real Estate

Private
Equity

U.S. Stock 8.9% 16.4% 1.00

Non-U.S. Stock 8.9 17.5 0.67 1.00

U.S. Bonds 5.2 5.3 0.05 −0.13 1.00

Hedge Funds 6.9 6.5 0.51 0.48 0.06 1.00

Real Estate 7.9 13.6 0.53 0.47 −0.12 0.37 1.00

Private Equity 13.1 30.1 0.50 0.45 0.05 0.40 0.15 1.00

Source: University of Texas Investment Management Company, Asset Allocation Review.
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By the late 1950s, various agencies of the government had joined the effort to help start-up com-
panies by sponsoring Small Business Investment Companies (SBIC), in which private equity
partnerships augment their capital by borrowing federal funds.

While private equity investments can be defined to include any nonpublic ownership inter-
est, these transactions are typically classified into three different subcategories:9

I. Venture Capital: Focuses on investments in start-up firms, early stage businesses, and new
products and services created by established businesses. For the past two decades, venture
investments have often been concentrated in the technology (e.g., Internet, telecommunica-
tions, software) and health care industries. Venture capital funds tend to specialize by stage
of investing, as determined by the time frame in a company’s development:

• Seed: An entrepreneur has a new idea or product, but no established organization or
operating structure. Investors at this stage (who are sometimes called “angels”) tend
to provide limited financial capital and other physical resources to help the entrepre-
neur develop a coherent business plan.

• Early Stage: The business organization has moved beyond the planning stage and has
now been formed. It has employees and products that are in the developmental stage.
Early-stage investors commit capital once companies complete the business plan and
have at least part of the management team in place.

• Later Stage: The firm now has an established infrastructure in place, as well as a via-
ble product that is either ready for the market or already producing revenues. Later-
stage investors usually provide financing for the expansion of a company that is al-
ready producing and shipping a product and increasing its sales volume.

II. Buyouts: Involves the acquisition of a product line, set of assets, or business from an estab-
lished company. The company that is being acquired can be either a public or a private
firm of virtually any size, and payment for the transaction can involve both debt and equity.
(A transaction that involves the use of debt to fund the acquisition of a company is called a
leveraged buyout, or LBO.) In an LBO, the assets of the acquired firm are used as collateral
for the debt, which is then paid off using either the cash flow generated by the company or
the sale of some of the assets. A change in the ownership control of the company being ac-
quired is almost always a feature of a buyout transaction, which can also include recapitali-
zations, spin-offs, carve-outs, consolidations, and roll-ups. Firms seek buyout financing for
several reasons, including a desire to expand their operations, divest themselves of a busi-
ness unit that no longer fits the strategic plan, or to affect a change in management or own-
ership. When a public firm is bought out and taken private, there also may be less scrutiny
of its operations by outside parties (e.g., regulators, financial analysts).

III. Special Situations: Includes investments in distressed companies or firms with unique op-
portunities that may be available on a one-time basis (e.g., an investment subsidy resulting
from a change in a governmental regulation). Two important classes in this category are:

• Distressed Debt: Investors acquire multiple classes of the debt or equity of a publicly
traded firm that is in or near bankruptcy. The goal of distressed investors is to create
new value in the firm through an infusion of capital and a reorganization of its op-
erations. In a reorganization, distressed investors often forgive the debt obligations of
the company in exchange for equity; this is why distressed debt funds are considered
equity investors. However, these funds can also profit by liquidating a firm, which is
why they are sometimes called “vulture capitalists.”

9These descriptions of the various types of private equity investments are adapted from Ennis Knupp (2004), who
also provides an excellent overview of the industry.
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• Mezzanine Financing: Investors provide a middle level of funding that is subordinated
to senior debt but ranks above the existing equity. A typical mezzanine investment in-
cludes a subordinated loan to the company—at an interest rate higher than the yield
on the senior debt—along with the receipt of some form of equity participation (e.g.,
warrants, common stock, preferred stock). Thus, like distressed debt investors, mezza-
nine financiers are providing both private debt and private equity funding.

Not all of these categories will produce investments with the same risk-return trade-offs.
Venture capital commitments are generally considered to be the riskiest private equity transac-
tions because they are often made before the organization in question has created a viable
source of revenue. Buyout investments can also involve a considerable amount of risk—
especially when a large amount of leverage is used in the transaction—but they have the ad-
vantage of involving companies with established product markets, which typically makes
them somewhat more predictable than venture-related deals. Finally, special situation invest-
ments such as mezzanine transactions fall on the safer end of the private equity spectrum
because they involve a commitment of capital with a senior claim on the firm’s resources.

Exhibit 24.22 illustrates the extent of private equity investing in the United States, in terms
of the dollars committed. There has been a significant increase in private equity investments
over the past 10–15 years, particularly in the amount of buyout activity. (Venture capital in-
vesting appears to have peaked during the technology-related boom in the equity market that
occurred in the late 1990s.) As Acharya et al. (2007) point out, this trend reflects the simulta-
neous impact of several factors in place during this period: (1) the influx of a substantial
amount of new investment capital as institutional investors shifted their strategic asset alloca-
tion policies toward alternative assets, (2) the availability of relatively inexpensive credit, which
made debt financing a cheap source of funds, and (3) relatively high valuations in the equity
market.

The Private Equity Investment Process To better understand the dynamics of private eq-
uity investing, consider the progression followed by the hypothetical company illustrated in
Exhibit 24.23. Suppose initially that Bob and Susan, two young entrepreneurs who recently
graduated from college, have developed a better and more cost-effective way to search for
Web sites on the Internet. After exhausting their personal savings and bank loans to develop

Exhibit 24.22 New Commitments in the U.S. Private Equity Industry
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the business—which is sometimes called zero-stage capital—they turn to a venture capital firm
to provide the additional seed and early stage funding they need to advance their idea to the
next level. Following an evaluation of Bob and Susan’s business plan, Venture Partners Fund
agrees to provide financial capital and operating expertise to help launch the Internet Search
Engine Company (i.e., Step 1a). In exchange for these resources, Venture Partners receives an
equity stake in the new company.

Venture capital investing is extremely risky because the enterprise in question is unlikely to
have an established stream of revenues or profits. Thus, investors like Venture Partners Fund
must evaluate firms like Internet Search Engine Company on the basis of their potential for
future success. Typically, only two or three out of ten first-stage ventures become profitable
and only one in ten becomes a huge success (e.g., Apple Computer, Genentech, Federal Ex-
press). One consequence of this high failure rate is that venture capital firms usually mitigate
their risk by diversifying their investments across a portfolio of start-up companies. Another is
that venture funds limit their exposure to a given start-up by providing funding in stages as
the company demonstrates its capacity for success. Thus, Venture Partners Fund will only pro-
vide later-stage equity capital to help Internet Search Engine Company expand its operations
once the firm has established a viable product (i.e., Step 1b).

While venture capital funds help companies develop and grow, they will ultimately want to
liquidate their equity holdings in order to create a return on their investment and provide cap-
ital to fund new ventures. A typical holding period for their successful investments is between
three and seven years. Generally, there are two ways that a venture fund can “exit” one of the
companies in their investment portfolio: (1) through a buyout arranged with another private

Exhibit 24.23 The Private Equity Investment Process
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equity investor, or (2) through an initial public offering (IPO) of common stock to the public
equity market. Assuming that Internet Search Engine Company has developed a solid support
base for its product among users and advertisers, now suppose that it has attracted the interest
of Buyout Partners Fund, a firm specializing in doing leveraged buyouts of privately held com-
panies. Using both debt and its own capital, Buyout Partners Fund purchases all of the existing
equity from both Bob and Susan (i.e., the original entrepreneurs) and Venture Partners Fund
(i.e., Step 2). Like the venture capitalists, buyout funds attempt to diversify their collection of
investments across as many as two or three dozen companies.

Of course, a primary goal of all equity investors is to sell their holdings for more than they
paid for them. Given the risk of private transactions compared to the public stock market,
buyout capitalists typically attempt to receive an average return of two to three times their ini-
tial cost. To achieve this outcome, which can take 10 years or longer, these investors must be
able to increase the value of their holdings in any of three ways. First and foremost, buyout
funds provide a considerable amount of expertise in how a particular business can be run
more effectively. In fact, in addition to supplying financial capital, these investors often be-
come very active participants in the day-to-day operations of the firms with the intention of
increasing operating cash flows (i.e., EBITDA). Second, buyout firms can also unlock value in
a company by adjusting its capital structure to a more optimal combination of debt and equity
financing. Finally, value can also be created by expanding the cash flow multiple (i.e., price-
earnings, price-EBITDA) that the market is willing to pay for a firm, which can be achieved
by expanding growth opportunities or reducing the company’s level of risk. Because of this
need for operational expertise, it is not unusual for buyout funds to specialize in certain indus-
tries or market sectors.

Buyout funds can also liquidate their investments through either a private sale to another
buyout investor or an IPO in the public market. Assume that Internet Search Engine Com-
pany has continued to expand its operations under the new management team that Buyout
Partners Fund put into place to replace the original entrepreneurs. After continuing to run
the company with a combination of debt and private equity funds for a number of years, the
buyout firm now feels the time is right to expand the capital base further by selling additional
shares of stock to the general public (i.e., Step 3). As a result of the IPO event, the company
now becomes Internet Search Engine, Inc., a publicly traded corporation. An immediate ad-
vantage to Buyout Partners Fund is that the IPO creates a broader and more liquid market
for their ownership shares. However, it is frequently the case in an initial stock offering that
the existing owners (i.e., Buyout Partners) are restricted from selling their positions for six
months or more.

Returns to Private Equity Funds Private equity commitments should be viewed as long-
term, highly illiquid investments, regardless of the stage of a company’s development in which
the partnership fund specializes. Although average annual returns for these investments tend
to be quite high over time, the initial years of a new private equity commitment usually pro-
duce negative returns. This is because the organizational expenses incurred by the fund’s gen-
eral partner are drawn from invested capital, as well as the fact that the less-successful
investments in the portfolio tend to be recognized quickly and written down. However, as the
better-performing investments increase in value over time and are sold at a profit, the returns
to the private equity fund tend to increase dramatically. This return pattern is known as the
J-curve effect and is illustrated in Exhibit 24.24. The performance measure in this exhibit is
the internal rate of return (IRR), which is the most widely used statistic for private market in-
vestments. In the early years of a fund’s operations, these IRR calculations are usually based on
valuation estimates, since the portfolio companies are themselves illiquid assets that trade in-
frequently. As these assets are sold over time, the IRR statistics become based on the actual
cash distributions to the investors.
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Beyond the historical data summarized in Exhibit 24.14 and Exhibit 24.21, another way to
think about the performance of private equity investments relative to other asset classes is to
compare the dispersion of outcomes that investors experience over time. Exhibit 24.25 lists returns
for several different asset class categories when the investment was made with (1) a “good” fund
manager (i.e., a manager with performance in the top quartile of all available managers), (2) an
“average” manager (i.e., the median performer), and (3) a “bad” manager (i.e., a bottom-quartile
performer). The return data reflect historical performance over a recent 10-year period. The last
row of the exhibit lists the interquartile range for each asset class, which is the difference in the
returns between the top- and bottom-quartile managers. This statistic serves as a measure of the
dispersion in returns for a given asset category because it reflects the opportunity cost of placing
capital with a low-performing manager instead of a top performer. For instance, in large-cap U.S.
public equities, the difference between the performance of a good and bad manager is only 1.26
percent. However, in private equity, this difference is 11.38 percent, almost 10 times as large! Thus,
in addition to its higher overall risk level, investors also need to realize that the selection of the
right private equity fund manager is critical to the success of the investment.

Exhibit 24.25 Dispersion of Asset Class Investment Returns

U.S. Equity Fixed Income
Quartile
Break Large Cap Small Cap

Non-U.S.
Equity U.S. Non-U.S. Private Equity

25th 9.87% 14.35% 11.79% 6.82% 7.45% 23.33%

Median 9.14 13.38 9.95 6.05 6.16 13.78

75th 8.61 11.21 8.03 5.88 5.30 11.95

Interquartile

Range

1.26% 3.14% 3.76% 0.94% 2.15% 11.38%

Source: Data from a report to the Board of Trustees at Texas Teachers Retirement System.

Exhibit 24.24 The J-Curve Effect
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24.5 ETHICS AND REGULATION IN THE PROFESSIONAL ASSET

MANAGEMENT INDUSTRY
The issue of ethical behavior arises any time one person is hired to look after the interests of
another. Economists often refer to this potential conflict as the principal-agent problem, which
can be summarized as follows: A principal (owner of the assets) hires an agent (manager) to
manage her assets. She rightfully expects that the manager will make decisions that are in her
best interest. Although he is being paid to protect the owner’s assets, the manager also has the
incentive to take actions that may be in his best interest instead. For instance, the manager
might misuse the owner’s assets in both subtle ways (e.g., generating unnecessary expenses for
first-class travel or office furnishings) and more blatant ways (e.g., expropriation of resources).

This sort of agency conflict occurs frequently in financial relationships. The stockholders of
a corporation (i.e., principals) are the owners of the firm’s assets, but they usually hire profes-
sional managers (i.e., agents) to run the company. Thus, the stockholders face the constant
challenge of how they can keep the managers’ incentives aligned with theirs. This topic is par-
ticularly important for the investment management business because the entire industry is
based on handling someone else’s money, meaning that agency issues are always present. In
this section, we consider how the industry addresses these conflicts, from both a legal (i.e., reg-
ulatory) and an ethical standpoint.

24.5.1 Regulation in the Asset Management Industry
Professional portfolio managers are entrusted with the management of trillions of dollars. It is
therefore not surprising that the investment industry is highly regulated to ensure a minimum
level of acceptable practice. These regulations, which often involve a complex interaction be-
tween state and federal laws, are designed for the primary purpose of ensuring that portfolio
managers act in the best interests of their investors. At their most basic level, regulations are
written to promote adequate disclosure of information related to the investment process and
to provide various antifraud protections. Exhibit 24.26 describes seven principal securities
laws that govern the investment management industry: the Securities Act of 1933 (primary
regulatory target: security issuers), the Securities Exchange Act of 1934 (security brokers), the
Investment Company Act of 1940 (mutual funds), the Investment Advisers Act of 1940 (advi-
sors and private managers), the Employee Retirement Income Security Act of 1974 (retirement
asset managers and fiduciaries), the Pension Protection Act of 2006 (pension fund sponsors
and managers), and the Dodd-Frank Wall Street Reform and Consumer Protection Act of
2010.

One of the main intentions of these regulations is to guarantee that investment profes-
sionals keep accurate and detailed transaction records and that account information is re-
ported to investors in a fair and timely manner. As the Investment Company Institute notes,
the U.S. Securities and Exchange Commission (SEC) is the main federal agency responsible for
regulating professional asset management activities in the United States. In addition to moni-
toring compliance with existing statutes, the SEC performs the following functions:

• Maintains strict standards on the use of leverage so that funds do not take undue risk;
• Ensures that funds maintain effective governance systems;
• Requires understandable reporting and full disclosure to investors and works to eliminate

fraud and abuse;
• Reviews required filings of investment companies; and
• Develops and revises rules to adapt regulations to new circumstances.

Other regulatory agencies that help to govern behavior in the investment industry include the
U.S. Department of Labor (protection of pension plans, including 401(k) plans), the Financial
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Industry Regulatory Authority (or FINRA, the largest independent regulator for all securities
firms doing business in the United States), the U.S. Commodity Futures Trading Commission
(monitoring of futures and commodities trading activities), and the U.S. Internal Revenue Ser-
vice (setting and enforcing of tax policies).

The main federal regulation governing the management of private pension funds is the Em-
ployee Retirement Income Security Act (ERISA), which was enacted in 1974 and primarily im-
pacts the activities of private management companies as well as mutual funds. ERISA clearly
states that pension funds are to be managed to the needs of the plan participants and their
beneficiaries—as opposed to the corporation sponsoring the plan—and that managers should
diversify plan assets so as to minimize the risk of large losses. As Del Guercio (1996) discusses,
a key feature of ERISA is the prudent man statute, which outlines the level of fiduciary care
that the manager must provide to the investor. This definition of the manager’s required level
of “care, skill, prudence, and diligence” was the first legal recognition of prudence involving
the entire portfolio, rather than the individual securities on a case-by-case basis.

One of the advantages that the hedge fund industry has enjoyed historically is being rela-
tively free from regulatory prohibitions that might otherwise impede the investment process.
These funds tended to adopt a limited liability format (e.g., limited partnership, limited liabil-
ity company) purposely to avoid having to register with the SEC. This freedom allowed hedge

Exhibit 24.26 Principal Securit ies Laws for the Asset Management Industry

The Securities Act of 1933 requires federal registration of all public offerings of securities,

including investment company shares or units. The 1933 Act also requires that all investors

receive a current prospectus describing the fund.

The Securities Exchange Act of 1934 regulates broker-dealers, including investment com-

pany principal underwriters and other entities that sell mutual fund shares, and requires

them to register with the SEC. Among other things, the 1934 act requires registered broker-

dealers to maintain extensive books and records, segregate customer securities in adequate

custodial accounts, and file detailed annual financial reports.

The Investment Company Act of 1940 regulates the structure and operations of investment

companies by imposing restrictions on investments and requiring investment companies,

among other things, to maintain detailed books and records, safeguard their portfolio secu-

rities, and file semiannual reports with the U.S. Securities and Exchange Commission (SEC).

The Investment Advisers Act of 1940 requires federal registration of all investment advi-

sers, including those to mutual funds and other investment companies. The Advisers Act

contains provisions requiring fund advisers to meet recordkeeping, custodial, reporting,

and other regulatory responsibilities.

The Employee Retirement Income Security Act of 1974 requires minimum standards for the

organization, management, and disclosure of employee benefit plans, such as pension

plans in private industry. ERISA also establishes standards of conduct for employee benefit

plan fiduciaries and created the Individual Retirement Account (IRA) investment vehicle.

The Pension Protection Act of 2006 requires pension plan sponsors to more accurately cal-

culate their plan obligations and gives employees greater control over how their accounts

are invested. The Act also reforms regulations regarding the management and payout pro-

visions for private foundations.

The Dodd-Frank Wall Street Reform and Consumer Protection Act of 2010 provides for

comprehensive regulation of financial markets including increased transparency of deriva-

tive securities. The act also provides for significantly enhanced consumer and investor pro-

tection reforms.

Source: Adapted in part from data in Investment Company Institute, 2010 Investment Company Fact Book.
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fund managers to employ certain strategic tools (e.g., leverage, short selling) that were not
available to traditional fund managers. However, the Dodd-Frank Reform Act of 2010 made
registration mandatory for hedge fund advisers with more than US$150 million in assets under
management. A hedge fund qualifies for an exemption from the Investment Company Act if it
has fewer than 100 investors, while hedge fund managers are exempt from the Investment Ad-
visors Act if they manage less than $25 million in assets. On the other hand, if a quarter of a
hedge fund’s assets consist of retirement plan assets, the fund must comply with the restric-
tions set forth under ERISA.

24.5.2 Standards for Ethical Behavior
Many developed economies like that in the United States are founded on the notion of finan-
cial market discipline. In such a system, government intervention is necessary to remedy situa-
tions when market forces fail to adequately protect investor interests. Unfortunately, as
Boatright (2008) points out, such failures do occur. Investors are well aware of the securities
scandals of the 1980s that made Ivan Boesky and Michael Milken household names. Further,
the market timing trading scandals that tainted the mutual fund industry in 2003 as well as the
subprime loan crisis of 2008 proved that lapses in ethical judgment could take place at the
company level as well. The financial rescue of Long Term Capital Management that occurred
in the 1990s created considerable interest in increasing governmental oversight of the hedge
fund industry.

Transgressions of this nature attest to the fact that although regulations can punish those
violating the law, they cannot prevent all such abuses from occurring in the first place. Abso-
lute prevention requires self-regulation on the part of the asset manager in the form of a strict
set of personal ethical standards. Prentice (2007) and Jennings (2000) have stressed that the
desire of individuals and firms in the investment management business to maintain their rep-
utation with clients is a major motivating factor in the practice of self-regulation. Avera (1994)
has outlined four general principles that should form the cornerstone of the standards of con-
duct in the profession. First, managers must conduct themselves with integrity and act in an
ethical manner in all dealings. Second, they should perform financial analysis in a professional
and ethical manner. Third, managers should act with competence and strive to maintain and
improve their competence. Finally, they should always use proper care and exercise indepen-
dent professional judgment.10

The CFA (Chartered Financial Analysts) Institute has developed for its worldwide member-
ship of security analysts and money managers a rigorous Code of Ethics and Standards of Pro-
fessional Conduct based on these principles. (These are available online at www.cfainstitute.org
and in Appendix B at the back of this book.) The Code of Ethics contains an expanded version
of the four themes listed previously and can be stated as follows:

Members of the CFA Institute must:

• Act with integrity, competence, diligence, respect, and in an ethical manner with the pub-
lic, clients, prospective clients, employers, employees, colleagues in the investment profes-
sion, and other participants in the global capital markets.

• Place the integrity of the investment profession and the interests of clients above their
own personal interests.

• Use reasonable care and exercise independent professional judgment when conducting in-
vestment analysis, making investment recommendations, taking investment actions, and
engaging in other professional activities.

10For interesting discussions of the investing public’s perception of ethics in the asset management industry, see Lum-
mer (1994) and Ware (2000).
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• Practice and encourage others to practice in a professional and ethical manner that will
reflect credit on themselves and the profession.

• Promote the integrity of, and uphold the rules governing, capital markets.
• Maintain and improve their professional competence and strive to maintain and im-

prove the competence of other investment professionals.

The specific standards of practice suggested by these ethical mandates are summarized at
the back of the book in Appendix B. These standards provide asset managers with precisely
defined conduct and actions that are acceptable (or, more to the point, unacceptable) in daily
practice. For example, the general principle that managers should use proper care becomes a
specific requirement that they must be able to justify the suitability of any investment decision
made on behalf of a particular client. The CFA Institute expects all of its members, which in-
cludes everyone holding the CFA designation, to uphold these standards on a voluntary basis.
Violations deemed severe enough can result in the loss of a manager’s charter.

In recognition of the unique place of trust that portfolio managers enjoy, one recent initia-
tive that the CFA Institute has undertaken on behalf of its worldwide constituency has been
the creation of a comprehensive Asset Manager Code of Professional Conduct. In the 2010 edi-
tion, the Asset Manager Code sets forth minimum standards for providing asset management
services to clients, based on the following general principles of conduct:

Managers have the following responsibilities to their clients. Managers must:

1. Act in a professional and ethical manner at all times.
2. Act for the benefit of clients.
3. Act with independence and objectivity.
4. Act with skill, competence, and diligence.
5. Communicate with clients in a timely and accurate manner.
6. Uphold the applicable rules governing capital markets.

The Code seeks to extend the voluntary standards of practice governing individual conduct to
a set of rules that pertains to entire investment management firms. Although many firms al-
ready have such standards in place, others (including both traditional managers and hedge
fund managers) do not, and this is the niche the Code is designed to fill.

24.5.3 Examples of Ethical Conflicts
Many ethical breaches, such as plagiarizing research reports or falsifying performance state-
ments, are unambiguously wrong. Other lapses are not as clear-cut. We will conclude this sec-
tion with a discussion of three examples of how possible conflicts between the manager and
the investor can arise from accepted business practices.

Incentive Compensation Schemes The first example is related to the way in which man-
agers are compensated for their services. We saw earlier in the chapter that traditional asset
management companies—both public and private—typically receive fees based on AUM. Fur-
ther, hedge fund and private equity managers also receive a performance allocation fee that is
tied directly to the portfolio’s performance. The managers at these companies, in turn, are of-
ten compensated with a base salary and bonus that depends on the performance of their port-
folios relative to those of their peers. Brown, Harlow, and Starks (1996) argued that this
arrangement is analogous to a golf or tennis tournament where the players with the best rela-
tive performance at the end of the competition receive the largest payoffs. They documented
that mutual fund managers with the worst relative performance midway through a compensa-
tion period were more likely to increase the risk of the portfolio in an effort to increase their
final standing. Of course, altering fund risk to enhance their own compensation suggests that
some managers may not always act in their clients’ best interests.
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Soft Dollar Arrangements A second potential ethical dilemma for professional asset man-
agers involves the use of soft dollars. Soft dollars are generated when a manager commits the
investor to paying a brokerage commission that is higher than the simple cost of executing a
security trade in exchange for the manager receiving additional bundled services from the bro-
ker. A typical example of this practice would be for a manager to route her equity trades
through a nondiscount broker in order to receive security research reports that the brokerage
firm produces. It may not be hard for the manager to justify how this additional research ben-
efits the investor—who ultimately pays for the service—but the story is quite different if, in-
stead of research, the manager receives from the broker “perks,” such as office equipment,
secretarial services, or even payment for personal travel. Blume (1993) and Bogle (2009) have
argued that this practice can result in a misallocation of resources or an expropriation of in-
vestor wealth by the manager, although Horan and Johnsen (2000) document that the use of
soft dollars is actually a cost-effective way for investors to monitor a manager’s behavior. In
1998, the CFA Institute adopted a comprehensive set of voluntary standards designed to give
its members guidance on the permissible uses of soft dollar arrangements.

Marketing Investment Management Services A final example of an ethical dilemma that
confronts professional asset management organizations is how and when to advertise their ser-
vices. Conventional wisdom holds that it would be in the investors’ best interests for any partic-
ular investment management company to build a steady awareness over time of its relative
merits. However, in their survey of the mutual fund market, Capon, Fitzsimons, and Prince
(1996) documented that the main factor in the decision of which fund’s shares to buy was the
immediate past total return performance of the portfolio. Zweig (2000) observed that a conse-
quence of this tendency has been that mutual funds time their advertisements around relative
peaks in their performance. Further, firms that run a family of funds can choose which portfolio
or manager they want to promote on a situational basis, while still maintaining continuous
brand awareness for the entire complex. Despite the usual disclaimers to the effect that “past re-
turns are not an indication of future performance,” the decision to always promote the “hot
hand” is likely to be effective, but it is also likely to result in a misallocation of investor capital.

In summary, it is important for investors to recognize that potential ethical conflicts will
exist any time they hire professional investment managers. Investors are protected by the series
of regulations that oversee the security industry as well as the strict standards imposed by
trade associations such as the CFA Institute. Of course, perhaps the best protection that inves-
tors have is the vast majority of the thousands of investment advisors and managers through-
out the world who are unwilling to do anything that would jeopardize their personal and
professional reputations.

24.6 WHAT DO YOU WANT FROM A

PROFESSIONAL ASSET MANAGER?
What functions do you want your portfolio manager to perform for you? The list probably in-
cludes some or all of the following:

1. Help determine your investment objectives and constraints (e.g., return goals, risk toler-
ance), and develop a portfolio that is consistent with them.

2. Diversify your portfolio to eliminate unsystematic risk.
3. Maintain your portfolio diversification within your desired risk class, while allowing flexi-

bility so that you can shift between alternative investment instruments as desired.
4. Attempt to achieve a risk-adjusted performance level that is superior to that of your rele-

vant benchmark; some investors may be willing to sacrifice diversification for superior
returns in limited segments of their portfolios.
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5. Administer the account, keep records of costs and transactions, provide timely informa-
tion for tax purposes, and reinvest dividends if desired.

6. Maintain ethical standards of behavior at all times.

Not all of the types of asset management organizations we have discussed in this chapter ad-
dress each of these goals. For instance, mutual funds do not determine your risk preference for
you, while alternative asset investments are seldom well diversified. However, once you deter-
mine your risk-return preferences, you can choose a mutual fund designed to achieve almost
any investment goal. In general, these types of managers are consistent in meeting their stated
goals for investment strategies, risk, and returns. Private asset management companies are ori-
ented toward providing similar services (including investment policy development) for clients
who have larger amounts of investable capital.

Diversifying your portfolio to eliminate unsystematic risk is one of the major benefits of
both private management companies and mutual funds. Many mutual funds provide instant
diversification, which is especially beneficial to small investors who do not have the resources
to form their own large-scale portfolios. Although diversification varies among funds, many
existing portfolios have a correlation with the market above 0.80. Therefore, most mutual
funds provide excellent diversification, especially if they state this goal as an explicit objective.

The third function your portfolio manager might perform for you is to maintain the diver-
sification of your portfolio within your desired risk class. Both types of traditional asset man-
ager (i.e., private management companies and mutual funds) generally maintain the stability of
their correlation with the market over time because few managers change the makeup of rea-
sonably well-diversified portfolios very much. Strong evidence exists regarding the consistency
of the risk class mandates for portfolios regardless of whether the overall performance is better
or worse than average. On the other hand, hedge fund portfolios often vary significantly
within the broad context of their designated strategy as managers attempt to add the maxi-
mum amount of alpha.

Mutual funds have met the desire for flexibility to change investment instruments by creat-
ing numerous funds within a given management company. Typically, investment groups—
such as T. Rowe Price, Vanguard, or Fidelity Investments—will allow you to shift between
portfolios in their family of funds without a charge simply by calling the company. Therefore,
you can shift between an aggressive stock fund, a money market fund, and a bond fund for
much less than it would cost you in time and money to buy and sell numerous individual is-
sues. By their nature, private management companies, hedge funds, and private equity firms
tend to restrict an investor’s ability to make these sorts of changes; accordingly, these manage-
ment types are considered to be less liquid than mutual funds.

The fourth function of your portfolio manager is to provide risk-adjusted performance that
is superior to your benchmark, which implies that it is superior to a naive buy-and-hold in-
vestment policy. The rapid development of the alternative asset industry over the past several
years suggests two things in this regard. First, investors increasingly view these managers as
being better suited to produce positive and consistent alphas than traditional managers. Sec-
ond, it is becoming more and more difficult for many traditional asset managers to generate
superior risk-adjusted returns because of the many constraints imposed on their investment
process (e.g., short sale prohibitions, leverage restrictions).

The fifth function of a portfolio manager is account administration. All managers provide
this service to some degree. However, private management companies are the most likely to
see all (or substantially all) of a client’s assets, and so these firms are in the best position to
administer the account most effectively. Most mutual funds also provide many valuable ad-
ministrative services. For instance, they allow automatic reinvestment of dividends at no
charge and supply annual statements of dividend income and capital gain distribution that
can be used to prepare tax returns. Given their partnership format, hedge funds and private
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equity funds also provide investors with necessary tax information, as well as periodic account-
ing of investment activity.

The final function that you should expect from your portfolio manager is ethical behavior
that follows the prevailing regulations and standards of conduct in the industry. For all inves-
tors, this is—and should be—a nonnegotiable requirement, regardless of the organizational
form of the company. As we have seen, professional asset management is a fiduciary business,
and those managers whose conduct violates the trust of those whose wealth they protect and
grow will not last long. In extreme cases, they may even suffer legal consequences.

In summary, as an investor, you want your portfolio manager to perform a broad array of
functions. Typically, however, no single manager is equipped to provide all of the services that
you may require. Therefore, it is quite common for investors to form a “portfolio” of managers
with different talents and capabilities (e.g., a hedge fund manager to provide superior risk-
adjusted returns, an index mutual fund manager to provide diversification for the majority of
your assets). Given what we know about the value of diversifying financial capital across dif-
ferent asset classes and securities, it should come as no surprise that the same principle holds
for portfolio management skills as well.

SUMMARY
• There are two primary types of professional asset

management companies. Management and advi-
sory firms hold the assets of individual and insti-
tutional investors in separate accounts. Investment
companies are pools of assets that are managed
collectively. Investors in these funds receive shares
representing their proportional ownership in the
underlying portfolio of stocks, bonds, or other se-
curities. These fund shares can be either traded in
the secondary market (closed-end) or sold directly
back to the investment company (mutual fund) at
the prevailing net asset value. A wide variety of
funds are available, so you can find one to match
almost any investment objective or combination of
investment objectives.

• In recent years, the professional asset management
industry has undergone considerable structural
change. Among traditional “long-only” asset man-
agement firms, there has been a trend toward con-
solidating assets under management (AUM) in
large, multiproduct companies. This has had a
beneficial effect for investors of reducing manage-
ment fees, which are usually charged on a declin-
ing percentage of AUM. Investment companies
also often charge fees for marketing their shares,
in the form of front-end fees, annual 12b-1 fees, or
back-end load fees. Publicly available information
exists on mutual fund investment practices and

performance, to help investors make decisions
that are appropriate for their circumstances.

• A second trend that has marked the professional
asset management industry in recent years has
been the rapid development of vehicles to invest
in alternative asset classes, such as hedge funds
and private equity. One of the main advantages
that these funds enjoy is that they are generally
less restricted in what strategies they can follow
and investment techniques they can employ, such
as the use of both leverage and short selling. As a
consequence of this additional level of flexibility,
many investors have come to regard alternative
asset managers as being in a unique position to
produce superior risk-adjusted returns.

• Issues of ethical behavior arise any time one per-
son is hired to perform a service for another. The
professional asset management industry protects
investors through a series of government regula-
tions and voluntary standards of practice imposed
by trade associations on their members. The pri-
mary purpose of these regulations and standards is
to ensure that managers deal with all investors
fairly and equitably and that information about
investment performance is accurately reported.
Two areas of particular concern in the investment
community involve manager compensation ar-
rangements and the use of soft dollars.
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QUESTIONS
1. What are the differences between a management and advisory firm and an investment

company? Describe the approach toward portfolio management adopted by each
organization.

2. It has been suggested that the professional asset management community is rapidly be-
coming dominated by a fairly small number of huge, multiproduct firms. Discuss
whether the data presented in Exhibit 24.2 support that view.

3. Closed-end funds generally invest in securities and financial instruments that are rela-
tively illiquid, whereas most mutual funds invest in widely traded stocks and bonds. Ex-
plain the difference between closed-end and open-end funds and why this liquidity
distinction matters.

4. What is the difference between a load fund and a no-load fund?
5. Should you care about how well a mutual fund is diversified? Why or why not?
6. As an investigator evaluating how well mutual fund managers select undervalued stocks

or project market returns, discuss whether net or gross returns are more relevant.
7. You are told that Fund X experienced above-average performance over the past two

years. Do you think it will continue over the next two years? Why or why not?
8. Catherine Marco is a portfolio manager with Mouton Investments, Inc., a regional

money management firm. She is considering investments in alternative assets and deci-
des to research the following three questions about long-short strategies and hedge funds:
(1) How can the alpha generated from a long-short strategy in one asset class be trans-

ported to another asset class?
(2) What are the three major quantifiable sources of risk that a fund of hedge funds

manager must consider in risk monitoring?
(3) For a fund of hedge funds, how does risk-based leverage differ from accounting-

based leverage?
a. Formulate one correct response to each of Marco’s three questions.
Marco decides to explore various hedge fund investment strategies and reviews the fol-
lowing three strategy components:
i. Buy stocks after positive earnings surprise announcements, anticipating that the stock

price will rise in the short term.
ii. Establish appropriate long and short positions in stocks of companies that have announced

a merger or acquisition or are rumored to be considering such a transaction.
iii. Use neural networks to detect patterns in historical data.
b. Identify the hedge fund investment strategy that is best characterized by each of the

three strategy components reviewed by Marco.
Following her research, Marco applies her findings to the situation of an individual cli-
ent. This client currently holds only traditional equity and fixed income investments and
is willing to consider investing in alternative assets to lower the risk of his portfolio.
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Marco forms the following five conclusions about investing in alternative assets for this
client:
i. Investing in a fund of hedge funds is likely to increase the client’s portfolio diversifica-

tion and allow the client’s portfolio to have exposure to a wide variety of hedge funds
that may not otherwise be available to the client.

ii. A lack of transparency and the fund manager’s inability to add value through portfo-
lio construction are both disadvantages of investing in a fund of hedge funds.

iii. Because a directional hedge fund is expected to exhibit a lower dispersion of returns
than a nondirectional hedge fund, a directional hedge fund is a more appropriate in-
vestment for this client.

iv. One appropriate hedge fund investment strategy for this client is a macro hedge fund,
which is likely to provide increased returns with a relatively low standard deviation of
returns.

v. Another approach that is consistent with the client’s objectives is to use an equitized
long-short strategy, which can be expected to neutralize market risk.

c. Judge whether each of Marco’s five conclusions is correct or incorrect. If incorrect,
give one reason why the conclusion is incorrect.

9. Most money managers have a portion of their compensation tied to the performance of
the portfolios they manage. Explain how this arrangement can create an ethical dilemma
for the manager.

10. What are soft dollar arrangements? Describe one potential way they can be used to
transfer wealth from the investor to the manager.

PROBLEMS
1. Suppose ABC Mutual Fund had no liabilities and owned only four stocks as follows:

Stock Shares Price Market Value

W 1,000 $12 $12,000
X 1,200 15 18,000
Y 1,500 22 33,000
Z 800 16 12,800

$75,800

The fund began by selling $50,000 of stock at $8.00 per share. What is its NAV?
2. Suppose you are considering investing $1,000 in a load fund that charges a fee of 8 per-

cent, and you expect your investment to earn 15 percent over the next year. Alternatively,
you could invest in a no-load fund with similar risk that charges a 1 percent redemption
fee. You estimate that this no-load fund will earn 12 percent. Given your expectations,
which is the better investment and by how much?

3. Consider the recent performance of the Closed Fund, a closed-end fund devoted to find-
ing undervalued, thinly traded stocks:

Period NAV Premium/Discount

0 $10.00 0.0%
1 11.25 −5.0
2 9.85 +2.3
3 10.50 −3.2
4 12.30 −7.0
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Here, price premiums and discounts are indicated by pluses and minuses, respectively,
and Period 0 represents Closed Fund’s initiation date.
a. Calculate the average return per period for an investor who bought 100 shares of the

Closed Fund at the initiation and then sold her position at the end of Period 4.
b. What was the average periodic growth rate in NAV over that same period?
c. Calculate the periodic return for another investor who bought 100 shares of Closed

Fund at the end of Period 1 and sold his position at the end of Period 2.
d. What was the periodic growth rate in NAV between Periods 1 and 2?

4. CMD Asset Management has the following fee structure for clients in its equity fund:

1.00% of first $5 million invested
0.75% of next $5 million invested
0.60% of next $10 million invested
0.40% above $20 million

a. Calculate the annual dollar fees paid by Client 1, who has $27 million under manage-
ment, and Client 2, who has $97 million under management.

b. Calculate the fees paid by both clients as a percentage of their assets under management.
c. What is the economic rationale for a fee schedule that declines (in percentage terms)

with increases in assets under management?
5. Describe a potential conflict of interest in each of the following four situations:

a. An investment advisor whose compensation is based on commissions from client trades
b. An investment manager’s use of client brokerage (“soft dollars”) to purchase research

or other services
c. A portfolio manager of a mutual fund who purchases, for the fund, a substantial

amount of stock in a small-capitalization company whose warrants the manager owns
d. A research analyst who accepts reimbursement for food, lodging, and air transportation

expenses for a site visit from the company on which she is writing a research report

Note: In formulating your answers, you should consider CFA Institute’s
Code of Ethics and Standards of Professional Conduct, located in

Appendix B in the back of this book.

6. Suppose that at the start of the year, a no-load mutual fund has a net asset value of
$27.15 per share. During the year, it pays its shareholders a capital gain and dividend dis-
tribution of $1.12 per share and finishes the year with an NAV of $30.34.
a. What is the return to an investor who holds 257.876 shares of this fund in his (non-

taxable) retirement account?
b. What is the after-tax return for the same investor if these shares were held in an ordi-

nary savings account? Assume that the investor is in the 30 percent tax bracket.
c. If the investment company allowed the investor to automatically reinvest his cash dis-

tribution in additional fund shares, how many additional shares could the investor ac-
quire? Assume that the distribution occurred at year end and that the proceeds from
the distribution can be reinvested at the year-end NAV.
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7. The Focus Fund is a mutual fund that holds long-term positions in a small number of
nondividend-paying stocks. Its holdings at the end of two recent years are as follows:

YEAR 1 YEAR 2

Stock Shares Price Shares Price

A 100,000 $45.25 100,000 $48.75
B 225,000 25.38 225,000 24.75
C 375,000 14.50 375,000 12.38
D 115,000 87.13 115,000 98.50
E 154,000 56.50 154,000 62.50
F 175,000 63.00 175,000 77.00
G 212,000 32.00 212,000 38.63
H 275,000 15.25 275,000 8.75
I 450,000 9.63 450,000 27.45
J 90,000 71.25 90,000 75.38
K 87,000 42.13 87,000 49.63
L 137,000 19.88 0 27.88
M 0 17.75 150,000 19.75

Cash $3,542,000 $2,873,000
Expenses $ 730,000 $ 830,000

At the end of both years, Focus Fund had 5,430,000 shares outstanding.
a. Calculate the net asset value for a share of the Focus Fund at the end of Year 1, being

sure to include the cash position in the net total portfolio value.
b. Immediately after calculating its Year 1 NAV, Focus Fund sold its position in Stock L

and purchased its position in Stock M (both transactions were done at Year 1 prices).
Calculate the Year 2 NAV for Focus Fund, and compute the growth rate in the fund
share value on a percentage basis.

c. At the end of Year 2, how many fund shares of the Focus Fund could the manager re-
deem without having to liquidate her stock positions (i.e., using only the cash account)?

d. If immediately after calculating the Year 2 NAV the manager received investor redemp-
tion requests for 500,000 shares, how many shares of each stock would she have to sell in
order to maintain the same proportional ownership position in each stock? Assume that
she liquidates the entire cash position before she sells any stock holdings.

8. Mutual funds can effectively charge sales fees in one of three ways: front-end load fees,
12b-1 (i.e., annual) fees, or deferred (i.e., back-end) load fees. Assume that the SAS
Fund offers its investors the choice of the following sales fee arrangements: (1) a 3 per-
cent front-end load, (2) a 0.50 percent annual deduction, or (3) a 2 percent back-end
load, paid at the liquidation of the investor’s position. Also, assume that SAS Fund
averages NAV growth of 12 percent per year.
a. If you start with $100,000 in investment capital, calculate what an investment in SAS

would be worth in three years under each of the proposed sales fee schemes. Which
scheme would you choose?

b. If your investment horizon were 10 years, would your answer in Part a change?
Demonstrate.

c. Explain the relationship between the timing of the sales charge and your investment
horizon. In general, if you intend to hold your position for a long time, which fee ar-
rangement would you prefer?
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9. Clark & Kerns (C&K), a U.S. pension fund manager for more than 20 years, plans to es-
tablish offices in a European and a Pacific Rim country in order to manage pension funds
located in those countries and invest in their local stock markets. Tony Clark, CFA, man-
aging partner, learns that investment organizations and their affiliates in the European
country perform three functions:

• Consult with corporate pension sponsors on how the pension fund should be man-
aged and by whom

• Manage their portfolios
• Execute securities transactions as a broker for the funds

Common practice in this country is to withhold disclosure of the ownership of business
organizations. Clark believes that C&K must provide all three functions to compete effec-
tively. He therefore decides to establish offices in Europe to offer all three services to pro-
spective pension fund clients, through local organizations owned by C&K. The pension
consulting organization will be Europension Group; the portfolio management firm will
be C&K International; and the broker-dealer operation will be Alps Securities.
a. Briefly describe two CFA Institute Standards of Professional Conduct that apply to

Clark, if C&K provides all three functions on a combined basis. Describe the specific
duty Clark is required to perform to comply with these standards.

Clark learns that a customary practice in the European country is to allocate at least 80
percent of pension fund assets to fixed-income securities.
b. Identify and briefly explain two CFA Institute Standards of Professional Conduct that

apply to this situation.
Clark observes that portfolio managers in the Pacific Rim country frequently use insider
information in their investment decisions. Because the pension fund management indus-
try is performance oriented, Clark decides to adopt local investment practices as the only
way to attract and retain local corporate clients in that country.
c. Identify and briefly explain two CFA Institute Standards of Professional Conduct that

apply to this situation.
10. Peter and Andrea Mueller have built up their $600,000 investment portfolio over many

years through regular purchases of mutual funds holding only U.S. securities. Each pur-
chase was based on personal research but without consideration of their other holdings.
They would now like advice on their total portfolio, which follows:

Type Market Sector Beta Percent of Total

Andrea’s company stock Stock Small-cap growth 1.40 35
Blue-chip growth fund Stock Large-cap growth 1.20 20
Super-beta fund Stock Small-cap growth 1.60 10
Conservative fund Stock Large-cap value 1.05 2
Index fund Stock Large-cap index 1.00 3
No-dividend fund Stock Large-cap growth 1.25 25
Long-term zero-coupon fund Bond Government — 5

Evaluate the Muellers’ portfolio in terms of the following criteria:
a. Preference for “minimal volatility”
b. Equity diversification
c. Asset allocation (including cash flow needs)
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CHA P T E R 25
Evaluation of Portfolio
Performance

After you read this chapter, you should be able to answer the following questions:

• What major requirements do clients expect from their portfolio managers?
• What is the peer group comparison method of evaluating an investor’s performance?
• What is the Treynor portfolio performance measure?
• What is the Sharpe portfolio performance measure?
• What is the Jensen portfolio performance measure, and how can it be adapted to include multifactor models of risk

and expected return?
• What is the information ratio, and how is it related to the other performance measures?
• When evaluating a sample of portfolios, how do you determine how well diversified they are?
• What are the Fama and Sortino portfolio performance measures, and what information do they provide beyond

other measures?
• How can investment performance be measured by analyzing the security holdings of a portfolio?
• What is attribution analysis, and how can it be used to distinguish between a portfolio manager’s market timing

and security selection skills?
• What are customized benchmarks, and what are the important characteristics that any benchmark should possess?
• How do bond portfolio performance measures differ from equity portfolio performance measures?
• What are time-weighted and dollar-weighted returns, and which should be reported under the CFA Institute’s

Performance Presentation Standards?

This chapter outlines the theory and practice of evaluating the performance of an in-
vestment portfolio. We begin by considering what an investor should require of a port-
folio manager. We also briefly discuss how investment performance was evaluated
before asset pricing models were developed and examine an assessment technique—
called a peer group comparison—still widely used today that does not require an explicit
adjustment for the risk exposure of the portfolio.

Comparing a portfolio’s historical returns to those produced by other managers or
indexes can be instructive, but it does not produce a complete picture of the portfolio’s
performance. The central tenet of modern performance measurement is that it is impos-
sible to make a thorough evaluation of an investment without explicitly controlling for
the risk of the portfolio. Given the complexity of the issues involved, it should not be
surprising to learn that there is not a single universally accepted procedure for risk-
adjusting portfolio returns. Instead, there are several techniques that are commonly em-
ployed in practice, and we will consider the most prominent of these in detail. There are
four portfolio performance evaluation techniques (referred to as composite performance
measures) that comprise the basic “toolkit” for measuring risk-adjusted performance.
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Although some redundancy exists among the measures, each of them provides unique
perspectives, so they are best viewed as a complementary set.

Following this discussion, we consider some additional techniques that measure
different aspects of investment performance. We demonstrate how an investor can
evaluate a manager’s performance by looking at the underlying security holdings of
the portfolio and examine attribution analysis, a measurement technique designed to
establish the source of a portfolio manager’s skill. We will also discuss how measuring
the performance of a bond portfolio differs from that of a collection of stocks.

The chapter concludes with a discussion of a number of factors to consider when
applying these various measures. We examine the controversy surrounding the selec-
tion of the proper benchmark to use in the risk-adjustment process and discuss why
this benchmark problem becomes larger when you begin investing globally. The char-
acteristics of a good benchmark are also described. Finally, we examine industry stan-
dards for calculating returns and reporting portfolio performance to investors.

25.1 WHAT IS REQUIRED OF A PORTFOLIO MANAGER?
There are two desirable attributes of a portfolio manager’s performance:

1. The ability to derive above-average returns for a given risk class.
2. The ability to diversify the portfolio completely to eliminate all unsystematic risk, relative

to the portfolio’s benchmark.

In terms of return performance, the first requirement is obvious, but the need to consider risk
in this context was generally not apparent before the 1960s, when work in portfolio theory be-
came widely accepted. As we have seen, superior risk-adjusted returns can be derived through
either superior timing or superior security selection.

For example, an equity portfolio manager who can do a superior job of predicting the peaks
or troughs in the market can adjust the portfolio’s composition to anticipate these trends,
holding a completely diversified portfolio of high-beta stocks through rising markets and
favoring low-beta stocks and money market instruments during declining markets. Bigger
gains in rising markets and smaller losses in declining markets give the portfolio manager
above-average risk-adjusted returns. Similarly, a fixed-income portfolio manager with superior
timing ability might change the portfolio’s duration in anticipation of interest rate changes by
increasing the duration of the portfolio in anticipation of failing interest rates and reducing it
when rates are expected to rise.

As an alternative strategy, a portfolio manager may try consistently to select undervalued
stocks or bonds for a given risk class. Even without superior market timing, such a portfolio
would likely experience above-average risk-adjusted returns.

The second factor to consider in evaluating a manager is the ability to diversify the portfolio
completely. We have seen that, on average, the market rewards investors only for bearing system-
atic (market) risk. Unsystematic risk is often not even considered when determining required re-
turns because it can be eliminated in a diversified market portfolio. Because they can expect no
reward for bearing this uncertainty, investors typically want their portfolios completely to be diver-
sified. The level of diversification can be judged on the basis of the correlation between the portfo-
lio returns and the returns for a market portfolio or some other benchmark index. A completely
diversified portfolio is perfectly correlated with the fully diversified benchmark portfolio.

These two requirements of a portfolio manager are important because some portfolio eval-
uation techniques take into account one requirement but not the other. Other techniques
implicitly consider both factors but do not differentiate between them.
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25.2 EARLY PERFORMANCE MEASUREMENT TECHNIQUES

25.2.1 Portfolio Evaluation before 1960
At one time, investors evaluated portfolio performance almost entirely on the basis of the rate
of return. They were aware of the concept of risk but did not know how to measure it, so they
could not consider it explicitly. Developments in portfolio theory in the early 1960s showed
investors how to quantify risk in terms of the variability of returns. Still, because no single
measure combined both return and risk, the two factors had to be considered separately, as
Friend, Blume, and Crockett (1970) did by grouping portfolios into similar risk classes based
on return variance and then comparing the rates of return for alternative portfolios directly
within these risk classes.

25.2.2 Peer Group Comparisons
A peer group comparison, which Kritzman (1990) describes as the most common manner of
evaluating portfolio managers, collects the returns produced by a representative universe of in-
vestors over a specific period of time and displays them in a simple boxplot format. The universe
is typically divided into percentiles, showing the relative ranking of a given investor. For in-
stance, a portfolio manager who produced a one-year return of 12.4 percent would be in the
10th percentile if only 9 other portfolios in a universe of 100 produced a higher return. Although
these comparisons can get quite detailed, it is common for the boxplot graphic to include the
maximum and minimum returns, as well as the returns falling at the 25th, 50th (i.e., the median),
and 75th percentiles.

Exhibit 25.1 shows the returns from periods of varying length for a representative investor—
labeled here as “U.S. Equity with Cash”—relative to its peer universe of other U.S. domestic
equity managers.1 Also included in the comparison are the periodic returns to three indexes
of the overall market: Standard and Poor’s 500, Russell 1000, and Russell 3000. The display
shows return quartiles for investment periods ranging from 5 to 10 years. The investor
in question (indicated by the large dot) performed admirably, finishing above the median in
each of the comparison periods. The manager of this portfolio produced the largest 9-year re-
turn (16.5 percent), well above the median return of 13.0 percent. Notice that although the
investor’s 10-year average return exceeds the 9-year level (16.6 percent), it falls below the fifth
percentile, which is no longer the best.

There are several potential problems with the peer group comparison method of evaluating
an investor’s performance. First, the boxplots shown in Exhibit 25.1 do not make any explicit
adjustment for the risk level of the portfolios in the universe. Investment risk is only implicitly
considered to the extent that all the portfolios in the universe have essentially the same level of
volatility. This is not likely to be the case for any sizable peer group, particularly if the universe
mixes portfolios with different investment styles. Second, it is almost impossible to form a
truly comparable peer group that is large enough to make the percentile rankings valid and
meaningful. Finally, by focusing on nothing more than relative returns, such a comparison
loses sight of whether the investor in question has accomplished his individual objectives and
satisfied his investment constraints.

25.3 COMPOSITE PORTFOLIO PERFORMANCE MEASURES
This section describes in detail the four major composite equity portfolio performance mea-
sures that combine risk and return performance into a single value. We also compare the mea-
sures and discuss how they differ and why they rank portfolios differently.

1This example comes from Singer (1996) and was based on data from the Frank Russell Company.
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Exhibit 25.1 An Il lustrative Peer Group Comparison

Annualized Rate of Return %
23

21

19

17

15

13

11

9

7

5

5th percentile 16.8 15.9 18.8 18.7 18.8 21.2

25th percentile 14.8 13.9 16.7 16.0 16.0 17.7

Median 13.8 13.0 15.2 14.6 14.8 16.2

75th percentile 12.5 12.0 14.0 13.4 13.5 14.8

95th percentile 10.8 10.1 12.0 11.5 11.3 11.9

Russell 1000 13.5 12.7 15.3 14.6 14.6 16.1

Russell 3000 13.2 12.5 15.1 14.5 14.6 16.2

S&P 500 Index 13.8 12.6 15.3 14.6 14.3 15.7

U.S. equity with
cash portfolio 16.6 16.5 16.4 15.6 15.6 17.0

10YR 9YR 8YR 7YR 6YR 5YR
Periods

Return Quartiles
Period Ending June 30

Source: Brian Singer, “Valuation of Portfolio Performance: Aggregate Return and Risk Analysis,” The Journal of Performance Measurement 1, no. 1 (Fall 1996): 6–16.



25.3.1 Treynor Portfolio Performance Measure
Treynor (1965) developed the first composite measure of portfolio performance that included
risk. He postulated two components of risk: (1) risk produced by general market fluctuations,
and (2) risk resulting from unique fluctuations in the portfolio securities. To identify risk
due to market fluctuations, he introduced the characteristic line, which defines the relationship
between the returns to a managed portfolio and the market portfolio. As we know from
Chapter 8, the slope of this line is the portfolio’s beta coefficient. A higher slope (beta) char-
acterizes a portfolio that is more sensitive to market returns and has greater market risk.

Deviations from the characteristic line indicate unique return components for the portfolio
relative to the market. In a completely diversified portfolio, these unique returns should cancel
out. As the correlation of the portfolio with the market increases, unique risk declines and
diversification improves. Because Treynor was not concerned about this aspect of portfolio
performance, he gave no further consideration to the diversification measure.

Treynor’s Composite Performance Measure Treynor was interested in a measure of per-
formance that would apply to all investors, regardless of their risk preferences. Building on
capital market theory, he introduced a risk-free asset that could be combined with different
portfolios to form a portfolio possibility line. He showed that rational, risk-averse investors
would always prefer the portfolio line with the largest slope because this would place them
on the highest indifference curve. The slope of this portfolio possibility line (designated T) is
equal to:2

25.1 Ti =
�Ri −

���RFR
βi

where:
�Ri =  the average rate of return for Portfolio i during a specified time period���RFR =  the average rate of return on a risk-free investment during the same time period
βi =  the slope of the fund

,
s characteristic line during that time period

As noted, a larger T value indicates a better portfolio for all investors, regardless of their risk
preferences. Because the numerator of this ratio ð�Ri −

���RFRÞ is the risk premium and the de-
nominator is a measure of risk, the total expression indicates the portfolio’s risk premium re-
turn per unit of risk. All risk-averse investors would prefer to maximize this value. The risk
variable beta measures systematic risk and tells us nothing about the diversification of the
portfolio. It implicitly assumes a completely diversified portfolio.

Comparing a portfolio’s T value to a similar measure for the market portfolio indicates
whether the portfolio would plot above the SML. Calculate the T value for the aggregate mar-
ket as follows:

TM =
��RM − ���RFR

βM

In this expression, βM equals 1.0 (the market’s beta) and TM indicates the slope of the SML.
Therefore, a portfolio with a higher T value than the market portfolio plots above the SML,
indicating superior risk-adjusted performance.

Demonstration of Comparative Treynor Measures Suppose that during the most recent
10-year period, the average annual total rate of return (including dividends) on an aggregate
market portfolio, such as the S&P 500, was 14 percent ð��RM = 0:14Þ and the average nominal
rate of return on government T-bills was 8 percent ð���RFR= 0:08Þ. As administrator of a large

2The terms used in the formula differ from those used by Treynor but are consistent with our earlier discussion.
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pension fund that has been divided among three money managers during the past 10 years,
you must decide whether to renew their investment management contracts based on the fol-
lowing results:

Investment

Manager

Average Annual

Rate of Return Beta

W 0.12 0.90

X 0.16 1.05

Y 0.18 1.20

You compute T values for the market portfolio and for each of the individual portfolio man-
agers as follows:

TM =
0:14− 0:08

1:00
= 0:060

TW =
0:12− 0:08

0:90
= 0:044

TX =
0:16− 0:08

1:05
= 0:076

TY =
0:18− 0:08

1:20
= 0:083

These results indicate that Investment Manager W not only ranked the lowest of the three
managers but did not perform as well as the aggregate market on a risk-adjusted basis. In con-
trast, both X and Y beat the market portfolio, and Manager Y performed somewhat better
than Manager X. Both of their portfolios plotted above the SML, as shown in Exhibit 25.2.

Very poor return performance or very good performance with very low risk may yield neg-
ative T values. An example of poor performance is a portfolio with both an average rate of

Exhibit 25.2 Plot of Performance on SML (T Measure)
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return below the risk-free rate and a positive beta. Assume that a fourth portfolio manager, Z,
had a portfolio beta of 0.50 but an average rate of return of only 0.07. The T value would be:

TZ =
0:07 − 0:08

0:50
= − 0:02

Obviously, this performance would plot below the SML in Exhibit 25.2.
A portfolio with a negative beta and an average rate of return above the risk-free rate of

return would likewise have a negative T value. In this case, however, it indicates exemplary
performance. Suppose Portfolio Manager G invested heavily in gold mining stocks during a
period of great political and economic uncertainty. Because gold often has a negative correla-
tion with most stocks, this portfolio had a beta of −0.20 and yet experienced an average rate of
return of 10 percent. The T value for this portfolio would then be:

TG =
0:10 − 0:08

− 0:20
= − 0:100

Although the T value is negative, if you plotted these results on a graph, it would indicate a
position substantially above the SML in Exhibit 25.2.

Because negative betas can yield T values that give confusing results, it is preferable either
to plot the portfolio on an SML graph or to compute the expected return for this portfolio
using the SML equation and then compare this expected return to the actual return. For Port-
folio G, the expected return would be:

EðRGÞ=RFR+ βiðRM −RFRÞ
= 0:08+ ð− 0:20Þð0:06Þ
= 0:08− 0:012

= 0:068

Comparing this expected return of 6.8 percent to the actual return of 10 percent shows that
Portfolio Manager G has done a superior job.

25.3.2 Sharpe Portfolio Performance Measure
Sharpe (1966) likewise conceived of a composite measure to evaluate the performance of mu-
tual funds. The measure followed closely his earlier work on the capital asset pricing model
(CAPM), dealing specifically with the capital market line (CML).

The Sharpe measure of portfolio performance (designated S) is stated as follows:

25.2 Si =
�Ri −

���RFR
σ i

where in addition to the earlier notation:

σ i =  the standard deviation of the rate of return for Portfolio i during the time period

This performance measure clearly is similar to the Treynor measure; however, it seeks to mea-
sure the total risk of the portfolio by using the standard deviation of returns rather than con-
sidering only the systematic risk summarized by beta. Because the numerator is the portfolio’s
risk premium, this measure indicates the risk premium return earned per unit of total risk. As
such, this portfolio performance measure uses the CML to compare portfolios, whereas the
Treynor measure examines portfolio performance in relation to the SML. Finally, the standard
deviation in Si can be calculated using either (1) total portfolio returns or (2) portfolio returns
in excess of the risk-free rate.3

3The Sharpe measure was formulated using the total risk (i.e., σ) of a portfolio, but recently Sharpe (1994, 2007) and
Lo (2002) have suggested using the standard deviation of the excess portfolio return (i.e., σER) instead. With this ad-
justment, the measure becomes Si = ½�Ri −

���RFR�÷ σER. The advantage of this approach will be clear shortly when we
discuss the information ratio performance measure.
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Demonstration of Comparative Sharpe Measures Again, assume that ��RM = 0:14 and���RFR= 0:08. Suppose you are told that the standard deviation of the annual rate of return for
the market portfolio over the past 10 years was 20 percent (σM = 0.20). You want to examine
the risk-adjusted performance of the following portfolios:

Portfol io

Average Annual

Rate of Return

Standard Deviation

of Return

D 0.13 0.18

E 0.17 0.22

F 0.16 0.23

The Sharpe measures for these portfolios are as follows:

SM =
0:14− 0:08

0:20
= 0:300

SD =
0:13− 0:08

0:18
= 0:278

SE =
0:17− 0:08

0:22
= 0:409

SF =
0:16− 0:08

0:23
= 0:348

Portfolio D had the lowest risk premium return per unit of total risk, failing to perform as well
as the market portfolio. In contrast, Portfolios E and F performed better than the aggregate
market: Portfolio E did better than Portfolio F.

Given the market portfolio performance, it is possible to draw the CML. If we plot the re-
sults for Portfolios D, E, and F on this graph, as shown in Exhibit 25.3, we see that Portfolio D

Exhibit 25.3 Plot of Performance on CML (S Measure)
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plots below the line, whereas the E and F portfolios are above the line, indicating superior risk-
adjusted performance.

25.3.3 Jensen Portfolio Performance Measure
Like the T and S measures just discussed, the Jensen measure (Jensen, 1968) was originally
based on the capital asset pricing model (CAPM), which calculates the expected one-period
return on any security or portfolio by the following expression:

25.3 EðRjÞ=RFR+ βj½EðRMÞ−RFR�
where:

EðRjÞ =  the expected return on security or Portfolio j
RFR =  the one-period risk-free interest rate
 βj = the systematic risk ðbetaÞ for security or Portfolio j

EðRMÞ = the expected return on the market portfolio of risky assets

The expected return and the risk-free return vary for different periods. Consequently, we are
concerned with the time series of expected rates of return for Security or Portfolio j. Moreover,
you can express Equation 25.3 in terms of realized rates of return as follows:

Rjt = RFRt + βj½Rmt −RFRt �+ ejt

This equation states that the realized rate of return on a security or portfolio during a given
time period should be a linear function of the risk-free rate of return during the period, plus
a risk premium that depends on the systematic risk of the security or portfolio during the pe-
riod plus a random error term (ejt).

Subtracting the risk-free return from both sides, we have:

Rjt −RFRt = βj½Rmt −RFRt �+ ejt

so that the risk premium earned on the jth portfolio is equal to βj times a market risk pre-
mium plus a random error term. An intercept for the regression is not expected if all assets
and portfolios were in equilibrium.

Alternatively, superior portfolio managers who forecast market turns or consistently select
undervalued securities earn higher risk premiums over time than those implied by this model.
Such managers have mostly positive random error terms because the actual returns for their
portfolios consistently exceed their expected returns. To detect this superior performance, you
must allow for an intercept (a nonzero constant) that measures any positive or negative differ-
ence from the model. Consistent positive differences cause a positive intercept, whereas consis-
tent negative differences (inferior performance) cause a negative intercept. With an intercept
included, the earlier equation becomes:

25.4 Rjt −RFRt = αj + βj½Rmt −RFRt�+ ejt

In Equation 25.4, the αj value indicates whether the portfolio manager is superior or inferior in
her investment ability. A superior manager has a significant positive α (or “alpha”) value, while
an inferior manager’s returns consistently fall short of expectations based on the CAPM model
producing a significant negative value for α.

The performance of a portfolio manager with no forecasting ability but not clearly inferior
equals that of a naive buy-and-hold policy. Because returns on such a portfolio typically match
the returns you expect, the residual returns generally are randomly positive and negative. This
gives a constant term that differs insignificantly from zero, indicating that the portfolio man-
ager basically matched the market on a risk-adjusted basis.
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Therefore, the α coefficient represents how much of the managed portfolio’s return is
attributable to the manager’s ability to derive above-average returns adjusted for risk. Superior
risk-adjusted returns indicate that the manager is good at either predicting market turns or
selecting undervalued issues for the portfolio, or both.

Applying the Jensen Measure The Jensen alpha measure of performance requires using a
different RFR for each time interval during the sample period. To examine the performance of
a fund manager over a 10-year period using yearly intervals, you must examine the fund’s an-
nual returns less the return on risk-free assets for each year and relate this to the annual return
on the market portfolio less the same risk-free rate. This contrasts with the Treynor and
Sharpe composite measures, which examine the average returns for the total period for all
variables (the portfolio, the market, and the risk-free asset).

Also, like the Treynor measure, the Jensen measure does not directly consider the portfolio
manager’s ability to diversify because it calculates risk premiums in terms of systematic risk.
When evaluating the performance of a group of well-diversified portfolios such as mutual
funds, this is likely to be a reasonable assumption, since such portfolios can be correlated
with the market at rates above 0.90.

Finally, the Jensen performance measure is flexible enough to allow for alternative models
of risk and expected return than the CAPM. Specifically, risk-adjusted performance (i.e., α)
can be computed relative to any of the multifactor models discussed in Chapter 9 as follows:

25.5 Rjt −RFRt = αj + ½bj1F1t + bj2F2t + � � �+ bjkFkt�+ ejt

where Fkt represents the Period t return to the kth common risk factor

25.3.4 The Information Ratio Performance Measure
Closely related to the statistics just presented is a fourth widely used performance measure: the
information ratio. This statistic measures a portfolio’s average return in excess of that of a
comparison or benchmark portfolio divided by the standard deviation of this excess return.
Formally, the information ratio (IR) for portfolio j is calculated as:

25.6 IRj =
�Rj −

�Rb

σER
=
��ERj

σER

where:
�Rb =  the average return for the benchmark portfolio during the period
σER =  the standard deviation of the excess return during the period

To interpret IR, the mean return differential in the numerator represents the investor’s abil-
ity to use her talent and information to generate a portfolio return that differs from that of the
benchmark against which her performance is being measured (e.g., the Standard and Poor’s
500 index). In fact, ��ERj can be considered the investor’s average alpha if the average return
to the benchmark is taken to be the expected return for the actively managed portfolio. Con-
versely, the denominator of the IR statistic measures the amount of residual (unsystematic)
risk that the investor incurred in pursuit of those incremental returns. As we saw in Chapter
16, the coefficient σER is called the tracking error of the investor’s portfolio, and it is a “cost” of
active management in that fluctuations in the periodic ERj values represent random noise, be-
yond an investor’s control, that could hurt performance. Thus, the IR can be viewed as a ben-
efit-to-cost ratio that assesses the quality of the investor’s information deflated by unsystematic
risk generated by the investment process.
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To see how IR can be computed and interpreted, consider the returns produced by an
active portfolio manager over the past eight quarters, along with the returns to her benchmark
index:

Quarter

Active Portfol io

Returns

Benchmark

Returns Difference

1 2.3% 2.7% −0.4%

2 −3.6 −4.6 1.0

3 11.2 10.1 1.1

4 1.2 2.2 −1.0

5 1.5 0.4 1.1

6 3.2 2.8 0.4

7 8.9 8.1 0.8

8 −0.8 0.6 −1.4

Average: 3.0% 2.8% 0.2%

Std Dev. (TE): — — 1.0%

In this case, the manager’s outperformed her benchmark by an average of 20 basis points per
quarter, but did so with a periodic tracking error of 1.0 percent. Thus, her quarterly informa-
tion ratio is 0.20 (= 0.2% ÷ 1.0%). This represents the manager’s average alpha (relative to the
index) per unit of incremental risk incurred in the pursuit of those active returns. Notice that
IR will only be positive when the investor outperforms her benchmark.

Goodwin (1998) noted that the Sharpe ratio is a special case of the IR where the risk-free
asset is the benchmark portfolio, although this interpretation violates the spirit of a statistic
that should have a value of zero for any passively managed portfolio. He also showed that if
excess portfolio returns are estimated with historical data using the same single-factor regres-
sion equation used to compute Jensen’s alpha, the IR simplifies to:

IRj =
αj
σe

where:

σe =  the standard error of the regression4

Finally, he showed that an information ratio based on periodic returns measured T times per
year could be annualized is as follows:

Annualized IR =
ðTÞαjffiffiffiffiffiffiffiffi
Tσe

p =
ffiffiffiffi
T

p
ðIRÞ

For instance, the investor from the preceding example that generated a quarterly ratio of 0.200
would have an annualized IR of 0:40= ð ffiffiffi

4
p

× 0:20Þ.
Grinold and Kahn (2000) argued that reasonable information ratio levels should range

from 0.50 to 1.00, with an investor having an IR of 0.50 being good, and one with an IR of
1.00 being exceptional. These appear to be difficult hurdles to clear. Goodwin (1998) studied
the performance of more than 200 professional equity and fixed-income portfolio managers
with various investment styles over a 10-year period. He found that the IR of the median
manager in each style group was positive but never exceeded 0.50. Thus, although the average
manager added value to investors—α (and hence IR) is greater than zero—she doesn’t
qualify as “good.” Further, no style group had more than 3 percent of its managers deliver
an IR in excess of 1.00. Information ratio histograms summarizing this research are shown in
Exhibit 25.4.

4The development of this form of the information ratio is credited to Treynor and Black (1973).
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25.3.5 Comparing the Composite Performance Measures
Each of the portfolio performance statistics just described is widely used in practice and has its
own strengths and weaknesses. The primary advantages and disadvantages of the T, S, α, and
IR measures are listed in Exhibit 25.5. The important thing to recognize is that no one of these
measures dominates the others, and they all provide at least slightly different information

Exhibit 25.4 Information Ratios for Six Investment Styles: 1986:Q1 to 1995:Q4
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Note: Midpoints of ranges. Information ratios are on the x-axes; relative frequencies, in percentages, are on the y-axes.

Source: Brian D. Singer, Renato Staub, and Kevin Terhaar, “Determining the Appropriate Allocation to Alternative Invest-

ments,” Hedge Fund Management (Charlottesville, VA: CFA Institute, 2002), 10. Copyright © 2002 CFA Institute. Reproduced

and republished from Financial Management Journal with permission from the CFA Institute. All Rights Reserved.
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useful in the assessment of a portfolio’s risk-adjusted performance. Consequently, it is gener-
ally advisable to compute all of them to provide a complete performance picture.

The Sharpe ratio is the simplest measure to compute, requiring just a few straightforward
calculations based on the portfolio returns themselves. In its original form, S uses the standard
deviation of total returns, whereas the Treynor ratio uses the portfolio’s systematic risk (i.e.,
beta) coefficient. As we demonstrated in Chapter 8, beta can also be calculated directly from
the returns to the portfolio and the market index, but that is a somewhat more involved pro-
cess. For a completely diversified portfolio, T and S give identical performance rankings be-
cause total risk and systematic risk are the same. However, a poorly diversified portfolio
could have a high ranking based on the Treynor ratio, which ignores unsystematic risk, but a
much lower ranking with the Sharpe measure, which does not. Any difference in rankings pro-
duced by T and S comes directly from a difference in portfolio diversification levels.

Exhibit 25.5 Comparing the Portfol io Performance Measures

Performance
Measure

Risk-Adjustment
Measure Advantages Disadvantages

Treynor Ratio (T) Portfolio beta

relative to market

index proxy

• Simple and intuitive “benefit-

cost” comparison of the

risk-return trade-off

• Linked conceptually to the SML

and capital market theory

• Relatively simple to calculate

and widely used in practice

• Permits only relative assess-

ments of performance for

different portfolios

• Difficult to interpret and assess

statistical significance

• Ignores unsystematic risk in

a portfolio

Sharpe Ratio (S) (1) Standard devia-

tion of total port-

folio return; or
(2) Standard devia-

tion of portfolio

return in excess

of risk-free rate

• Simple and intuitive “benefit-

cost” comparison of the

risk-return trade-off

• Linked conceptually to the CML

and capital market theory

• Simplest to calculate and

widely used in practice

• Permits only relative assess-

ments of performance for

different portfolios

• Difficult to interpret and assess

statistical significance

• Ignores diversification potential

of portfolio

Jensen’s Alpha (α) (1) Portfolio beta rel-

ative tomarket

index proxy; or
(2) Portfolio betas

relative to multi-

ple risk factors

• Most rigorous risk-adjustment

process separating systematic

andunsystematic risk

components

• Can be adapted to either CAPM

or multifactor models of the

risk-return trade-off

• Intuitive interpretation of mea-

sure that permits statistical

significance assessment

• More difficult computation

requiring formal regression

analysis

• Diversification of portfolio

assessed in separate measure

from performance

• Alpha level and significance

can vary greatly depending

on specification of

return-generating model

Information Ratio (IR) Standard deviation

of portfolio return in

excess of return to

style-class

benchmark index

(i.e., tracking error)

• Direct comparison of portfolio

performance compared to

benchmark in investment style

class

• Simple and intuitivemeasure of

the “benefit-cost” trade-off in-

volvedwith activemanagement

• Flexible design permitting

multiple benchmark

comparisons

• Permits only relative assess-

ments of performance for dif-

ferentportfolios inastyleclass

• Difficult to interpret and assess

statistical significance

• Implicitly assumes that portfolio

and benchmark have similar

levels of systematic risk
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A disadvantage of the Treynor and Sharpe measures is that they only produce relative, not
absolute, performance rankings. For example, the Sharpe values for Portfolios E and F in
Exhibit 25.3 show that both managers generated risk-adjusted returns above the market.
Further, E’s risk-adjusted performance measure (0.409) is larger than F’s (0.348). What we
cannot say with certainty, however, is whether this difference is statistically significant. The
same dilemma exists when comparing the performance of Portfolio X and Y using the Treynor
measure illustrated in Exhibit 25.2.

The Jensen’s alpha measure is typically the most difficult to compute because it requires a
formal regression analysis. Offsetting that drawback are three substantial advantages relative to
the T and S measures. First, it is easier to understand: An alpha value of 0.02 indicates that the
manager generated a return of 2 percent per period more than what was expected given the
portfolio’s risk level. On the other hand, a Sharpe ratio of 0.409 means that the portfolio man-
ager generated 0.409 units of excess return per unit of total risk, which is more challenging lan-
guage to interpret. Second, because α is estimated from a formal statistical process, it is possible
to make statements about the statistical significance of the manager’s skill level, or the difference
in skill between two different managers. Third, Jensen’s alpha can be computed relative to any
risk-return model, in contrast to S, which focuses on total risk and ignores the return-generating
process altogether, and T, which is locked into beta as the specific estimate of systematic risk.

Finally, because the information ratio is similar in form to T and S, it shares many of the
same strengths and weakness of those two ratios. The primary advantage that differentiates IR
from the other composite measures is that it provides a direct comparison between the return
performance of the portfolio manager and that of the specific benchmark index against which
she is competing. Since investors can often own this benchmark portfolio directly—either
through index mutual funds or exchange-traded funds—the IR measure calculates the risk-
adjusted value added by the active portfolio manager relative to a passive investment alterna-
tive. However, Baker, Bradley, and Wurgler (2011) note that tying performance to a single
benchmark could lead to missed investment opportunities.

25.4 APPLICATION OF PORTFOLIO PERFORMANCE MEASURES
To apply these measures, we selected 30 open-end mutual funds from the nine investment-
style classes described in Chapter 16 and used monthly data for the five-year period from
July 2005 to June 2010. The monthly rates of return for one of these funds—Janus Twenty
(JAVLX)—and the S&P 500 are contained in Exhibit 25.6. The total rate of return for each
month is computed as follows:

Rit =
EPit +Divit + Cap:Dist:it −BPit

BPit

where:

Rit =  the total rate of return on Fund i during month t
EPit =  the ending price for Fund i during month t
Divit =  the dividend payments made by Fund i during month t

Cap:Dist:it =  the capital gain distributions made by Fund i during month t
BPit =  the beginning price for Fund i during month t

These return computations do not take into account any sales charges by the funds.
The arithmetic average annual rate of return for JAVLX was 6.50 percent versus 0.64 per-

cent for the market, and the fund’s beta was slightly greater than 1.00 (1.062). Using the aver-
age annual rate of T-bills of 2.54 percent as the ���RFR, the Treynor measure for JAVLX (Ti) was
substantially bigger than the comparable measure for the market TM (3.725 vs. −1.899), with
the latter being negative since the overall market produced returns less than the risk-free asset
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over this five-year period. Likewise, the standard deviation of returns of the Janus fund was
greater than the market’s (20.60 vs. 16.81), but the Sharpe measure for the fund (Si) was posi-
tive and larger than the measure for the market (SM): (0.192 vs. −0.113).

Finally, a one-factor regression of the fund’s monthly risk premium (Rit − RFRt) and the
market’s monthly risk premium (Rm − RFRt) indicated a positive intercept (constant) value of
0.498 but was not statistically significant. If this intercept value had been significant, JAVLX’s
risk-adjusted monthly rate of return would have averaged about a half percent above its ex-
pected value on a reliable basis.

Total Sample Results The overall results in Exhibit 25.7 indicate that active fund managers
performed somewhat better than has been documented in earlier performance studies. A pri-
mary factor for this outcome was the abnormally poor performance of the index during the

Exhibit 25.6 Example of Computing Portfol io Evaluation Measures Using Janus Twenty

(JAVLX) Fund

Rit Rmt RFRt Rit − RFRt Rmt − RFRt

July 2005 4.70 3.72 0.24 4.46 3.48

August 2005 1.21 −0.91 0.30 0.91 −1.21

September 2005 3.13 0.81 0.29 2.84 0.52

October 2005 −1.51 −1.67 0.27 −1.78 −1.94

November 2005 2.69 3.78 0.31 2.38 3.47

December 2005 0.22 0.04 0.32 −0.10 −0.28

January 2006 4.01 2.65 0.35 3.66 2.30

February 2006 −2.71 0.27 0.34 −3.05 −0.07

March 2006 1.78 1.24 0.37 1.41 0.87

April 2006 1.39 1.34 0.36 1.03 0.98

May 2006 −4.52 −2.87 0.43 −4.95 −3.30

June 2006 1.17 0.13 0.40 0.77 −0.27

: : : : : :

: : : : : :

: : : : : :

July 2009 9.23 7.55 0.01 9.22 7.54

August 2009 0.25 3.61 0.01 0.24 3.60

September 2009 3.61 3.73 0.00 3.61 3.73

October 2009 −2.75 −1.86 0.00 −2.75 −1.86

November 2009 4.25 6.00 0.00 4.25 6.00

December 2009 3.65 1.93 0.00 3.65 1.93

January 2010 −5.39 −3.59 0.00 −5.39 −3.59

February 2010 4.14 3.09 0.00 4.14 3.09

March 2010 5.41 6.03 0.00 5.41 6.03

April 2010 −0.41 1.58 0.00 −0.41 1.58

May 2010 −9.29 −7.98 0.01 −9.30 −7.99

June 2010 −5.90 −5.23 0.01 −5.91 −5.24

Average (annual) 6.50 0.64 2.54 3.96 −1.90

Standard deviation 20.60 16.81 0.59

Beta 1.062

S
i

0.192

S
m

−0.113

T
i

3.725

T
m

−1.899

Jensen’s alpha (1 factor) 0.498

R2
im 0.752
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Exhibit 25.7 Performance Measures for 30 Selected Mutual Funds

Fund Ticker Style Class

Average
Annual
Rate of
Return

Standard
Deviation Beta R 2 Treynor Sharpe

Jensen
(1 Factor)

AllianceBerstein Growth AGRYX Large Growth −0.71 18.49 1.025 0.866 −3.172 (25) −0.176 (26) −0.109 (25)

American Century Sm Val ASVIX Small Value 5.41 20.50 1.138 0.865 2.522 (5) 0.140 (5) 0.419 (5)

Buffalo Small Cap BUFSX Small Growth 4.33 20.51 1.074 0.770 1.664 (7) 0.087 (7) 0.319 (8)

Ariel Appreciation CAAPX Mid Blend 2.82 23.71 1.302 0.846 0.216 (11) 0.012 (11) 0.230 (10)

Aim Constellation CSTGX Large Growth −2.13 17.41 0.959 0.859 −4.877 (28) −0.269 (28) −0.238 (28)

Dreyfus Appreciation DGAGX Large Blend 0.79 14.66 0.840 0.931 −2.088 (23) −0.120 (23) −0.013 (23)

DFA Tax-Managed Value DTMMX Large Value 1.31 22.15 1.281 0.942 −0.963 (20) −0.056 (20) 0.100 (19)

Fidelity Magellan FMAGX Large Growth 0.29 21.81 1.227 0.893 −1.833 (22) −0.103 (22) 0.007 (22)

Goldman Sachs Mid Value GCMAX Mid Value 2.27 18.76 1.073 0.921 −0.249 (15) −0.014 (15) 0.147 (16)

Heartland Value HRTVX Small Blend 4.47 22.59 1.189 0.778 1.619 (8) 0.085 (8) 0.349 (7)

Hotchkis & Wiley Lrg Val HWLIX Large Value −3.75 22.51 1.264 0.886 −4.978 (29) −0.280 (29) −0.324 (29)

Janus Twenty JAVLX Large Growth 6.50 20.60 1.062 0.752 3.725 (3) 0.192 (3) 0.498 (4)

DWS Dreman High Rtn KDHBX Large Value −4.55 19.61 1.119 0.920 −6.335 (30) −0.362 (30) −0.414a (30)

Columbia Acorn LACAX Mid Growth 4.16 20.05 1.145 0.918 1.414 (9) 0.081 (9) 0.316 (9)

Lazard Mid Cap LZMIX Mid Blend 1.76 18.85 1.071 0.908 −0.734 (18) −0.042 (18) 0.104 (18)

Munder Mid Cap Select MGOYX Mid Growth 3.18 19.42 1.078 0.870 0.594 (10) 0.033 (10) 0.224 (11)

MFS Mid Cap Value MVCAX Mid Value 1.45 20.19 1.150 0.912 −0.949 (19) −0.054 (19) 0.091 (20)

Neuberger Berman Partners NPRTX Large Blend 1.87 25.09 1.381 0.853 −0.484 (17) −0.027 (17) 0.163 (15)

Wells Fargo Small Cap Op NVSOX Small Growth 6.57 18.84 1.045 0.868 3.854 (2) 0.214 (2) 0.501 (3)

JPMorgan Small Growth PGSGX Small Growth 4.61 22.78 1.232 0.823 1.678 (6) 0.091 (6) 0.367 (6)

T. Rowe Price Dividend Gr PRDGX Large Blend 1.58 15.69 0.924 0.981 −1.042 (21) −0.061 (21) 0.066 (21)

Putnam Small Cap Value PSLAX Small Value −0.75 23.95 1.309 0.839 −2.513 (24) −0.137 (24) −0.067 (24)

RS Partners RSPFX Small Blend 2.40 20.60 1.116 0.824 −0.127 (13) −0.007 (13) 0.165 (14)

Royce Premier RYPRX Mid Growth 7.87 20.18 1.098 0.834 4.856 (1) 0.264 (1) 0.618a (1)

Schneider Small Cap Value SCMVX Small Value 1.80 29.30 1.534 0.769 −0.481 (16) −0.025 (16) 0.181 (12)

Wells Fargo Large Growth SLGIX Large Growth −0.80 19.13 1.046 0.845 −3.192 (26) −0.175 (25) −0.113 (26)

TCW Diversified Value TGDVX Large Value −1.08 19.14 1.107 0.944 −3.269 (27) −0.189 (27) −0.126 (27)

Tweedy, Browne American TWEBX Large Value 2.39 13.58 0.759 0.880 −0.199 (14) −0.011 (14) 0.108 (17)

Vanguard Selected Value VASVX Mid Value 2.59 18.08 1.027 0.908 0.047 (12) 0.003 (12) 0.167 (13)

Invesco Van Kampen Mid Gr VGRAX Mid Growth 6.81 22.36 1.209 0.823 3.526 (4) 0.191 (4) 0.547 (2)

Average Fund 2.12 20.35 1.126 0.868 −0.392 −0.024 0.143

S&P 500 0.64 16.81 1.000 1.000 −1.899 −0.113 0.000

90-day T-bill rate 2.54 0.59

aSignificant at the 0.05 level.



middle of the sample period. Also, our sample was rather casually selected because we in-
tended it for demonstration purposes only. The mean annual return for all the funds was
above the market return (2.12 vs. 0.64). Considering only the rate of return, 22 of the 30 funds
outperformed the market.

The R2 statistic comparing a portfolio with the market can serve as a measure of diversifi-
cation. The closer the R2 is to 1.00, the more completely diversified the portfolio. The average
R2 for our sample was fairly high at 0.868 and the range was relatively small, from 0.752 to
0.981. This suggests that many of the funds were reasonably well diversified, with 26 of the
30 portfolios having R2 values greater than 0.80. (Recall that a typical individual stock would
have an R2 value of around 20–40 percent.)

The two risk measures (standard deviation and beta) also show a wide degree of dispersion
but generally are consistent with expectations. Specifically, 27 of the 30 funds had larger stan-
dard deviations than the market, and the mean standard deviation was larger (20.35 vs. 16.81).
Only 4 of the funds had a beta of less than 1.00; the average beta was 1.126.

The various performance measures ranked the performance of individual funds quite con-
sistently. (These rankings are listed in parentheses beside each measure.) Only 8 out of 30
funds had a lower Treynor ratio than that of the market; only 8 funds had a lower Sharpe as
well. Also, 22 of the 30 Jensen’s alpha values using the Single-Index Market Model were posi-
tive, with only one of these being statistically significant. One of the funds with a negative al-
pha was statistically significant. The mean Jensen’s alpha value of 0.143 indicates that the
average manager in the sample was able to produce a return of about 14 basis points per
month more than what would have been expected given the risk level of the fund. The mean
values for the Sharpe and Treynor measures were considerably higher (i.e., less negative) than
the aggregate market figure. These results confirm that, overall, this sample of funds produced
much better risk-adjusted performance than the market during this time period.

One might expect the best performance by funds with low diversification because they ap-
parently are attempting to beat the market by being unique in their security selection or mar-
ket timing. This seems to be true for some of the top-performing funds, such as Royce Premier
Fund, whereas portfolios that produced returns more closely aligned with overall market, such
as the TCW Diversified Value Fund, were among the worst performing funds. It appears that
during this period it was often better to not look like the market portfolio, although this is not
always the case.

Exhibit 25.8 reports information ratios for these 30 funds. To interpret the display, consider
that the Wells Fargo Small Cap Opportunity Fund had a monthly IR value of 0.252, which was
calculated by dividing its alpha (0.501) by its regression standard error (1.99). This statistic is
then annualized to 0.871 by multiplying the monthly IR by the square root of 12. Notice that 22
of the 30 funds had positive IR levels, which follows directly from the number of funds that had a
positive Jensen’s alpha. The mean annualized IR for the sample was 0.205, which falls below the
Grinold-Kahn standard for “good” performance of 0.500. Thus, after accounting for tracking er-
ror costs, the average fund in this collection added a modest amount of value to its investors.

Potential Bias of One-Parameter Measures Friend and Blume (1970) pointed out that
the composite measures of performance should be independent of alternative measures of
risk because they are risk-adjusted measures. However, their analysis of the relationship be-
tween the composite measures and two definitions of risk (standard deviation and beta) for
200 random stock portfolios indicated that the risk-adjusted performance of low-risk portfolios
was better than the comparable performance for high-risk portfolios. Klemkosky (1973) exam-
ined the relationship between composite performance measures and risk measures using actual
mutual fund data. The results showed a positive relationship between the composite perfor-
mance measures and the risk involved. This was especially true for the Treynor and Jensen
measures. He concluded that although a bias might exist, one could not be certain of its
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direction. More recently, Leland (1999) has shown that alpha can be biased downward for
those portfolios designed to limit downside risk.

Measuring Performance with Multiple Risk Factors Equation 25.5 showed in general
terms how the Jensen’s alpha measure could be estimated relative to multifactor models of
risk and expected return. Exhibit 25.9 shows the Jensen measures calculated for the 30 mutual
funds using two different versions of the Fama-French model, discussed in Chapter 9:

Rjt − RFRt = αj + {[bj1(Rmt − RFRt) + bj2SMBt + bj3HMLt] + bj4MOMt} + ejt

Specifically, alphas are computed relative to: (1) a three-factor model including the market (Rm −
RFR), firm size (SMB), and relative valuation (HML) variables; and (2) a four-factor model that
also includes the return momentum (MOM) variable.

The performance results in Exhibits 25.7 and 25.8 showed that the vast majority of the
active mutual fund managers in the sample were able to outperform the market on a risk-
adjusted basis over the July 2005–June 2010 period, although seldom at a statistically signifi-
cant level. It is possible that some of this superior performance was an illusion because the

Exhibit 25.8 Information Ratios for 30 Funds

Fund Alpha
Standard
Error IR

Annualized
IR Rank

AllianceBerstein Growth −0.109 1.97 −0.055 −0.191 (26)

American Century Sm Val 0.419 2.20 0.191 0.662 (4)

Buffalo Small Cap 0.319 2.86 0.111 0.386 (9)

Ariel Appreciation 0.230 2.71 0.085 0.294 (14)

Aim Constellation −0.238 1.89 −0.126 −0.435 (28)

Dreyfus Appreciation −0.013 1.12 −0.012 −0.041 (23)

DFA Tax-Managed Value 0.100 1.55 0.065 0.224 (17)

Fidelity Magellan 0.007 2.07 0.003 0.011 (22)

Goldman Sachs Mid Value 0.147 1.53 0.096 0.333 (13)

Heartland Value 0.349 3.10 0.113 0.390 (8)

Hotchkis & Wiley Lrg Val −0.324 2.21 −0.147 −0.508 (29)

Janus Twenty 0.498 2.98 0.167 0.579 (6)

DWS Dreman High Rtn −0.414 1.61 −0.257 −0.890 (30)

Columbia Acorn 0.316 1.67 0.189 0.654 (5)

Lazard Mid Cap 0.104 1.66 0.063 0.217 (18)

Munder Mid Cap Select 0.224 2.03 0.110 0.382 (10)

MFS Mid Cap Value 0.091 1.74 0.052 0.181 (20)

Neuberger Berman Partners 0.163 2.80 0.058 0.202 (19)

Wells Fargo Small Cap Op 0.501 1.99 0.252 0.871 (2)

JPMorgan Small Growth 0.367 2.79 0.132 0.457 (7)

T. Rowe Price Dividend Gr 0.066 0.63 0.105 0.363 (11)

Putnam Small Cap Value −0.067 2.80 −0.024 −0.083 (24)

RS Partners 0.165 2.51 0.066 0.227 (16)

Royce Premier 0.618 2.39 0.259 0.896 (1)

Schneider Small Cap Value 0.181 4.11 0.044 0.153 (21)

Wells Fargo Large Growth −0.113 2.19 −0.052 −0.178 (25)

TCW Diversified Value −0.126 1.32 −0.096 −0.332 (27)

Tweedy, Browne American 0.108 1.37 0.078 0.272 (15)

Vanguard Selected Value 0.167 1.60 0.104 0.362 (12)

Invesco Van Kampen Mid Gr 0.547 2.73 0.200 0.693 (3)

Mean 0.143 2.138 0.059 0.205

Median 0.155 2.052 0.072 0.249
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S&P 500 Index was not the appropriate benchmark for many of the portfolios. In fact, the style
classifications for the 30 funds in Exhibit 25.7 show that only three portfolios followed the large-
cap blend style, the category for which the S&P 500 Index applies. Thus, the advantage of
measuring a fund’s alpha using a multifactor approach is that it is designed to control for both
market (i.e., Rm), style (i.e., SMB and HML), and momentum (i.e., MOM) risk influences.

Although not listed in Exhibit 25.9, the average monthly returns (i.e., risk premia) for the
SMB, HML, and MOM factors were 0.26 percent, 0.07 percent, and −0.38 percent, respectively.
This indicates that in the stock market as a whole over this investment period, small stocks
outperformed large stocks (i.e., a positive mean SMB return), value stocks outperformed
growth stocks (i.e., a positive mean HML return), and high-momentum stocks under-
performed low-momentum stocks (i.e., a negative mean MOM return). For this particular col-
lection of 30 funds, the mean factor betas—1.020 for the market factor, 0.264 for the SMB
factor, −0.041 for the HML factor, and −0.031 for the MOM factor—indicate that the average
fund has slightly more systematic market risk than average and is oriented toward holding
smaller, more growth-oriented stocks that exhibit negative return momentum.

Exhibit 25.9 Performance Measures for 30 Funds Using Mult i factor Models

Factor Betas

Fund Style Class Rm − RFR SMB HML MOM

Jensen
Alpha

(3-Factor) Rank

Jensen
Alpha

(4-Factor) Rank

AGRYX Large Growth 1.116 0.052 −0.427 0.079 −0.211 (24) −0.183 (24)

ASVIX Small Value 0.875 0.703 0.187 −0.061 0.075 (5) 0.053 (7)

BUFSX Small Growth 0.885 0.847 −0.234 −0.092 −0.022 (14) −0.055 (16)

CAAPX Mid Blend 0.989 0.374 0.244 −0.205 −0.061 (17) −0.134 (18)

CSTGX Large Growth 1.071 0.050 −0.354 0.131 −0.335a (27) −0.289a (25)

DGAGX Large Blend 0.852 −0.394 0.090 0.051 −0.021 (13) −0.002 (10)

DTMMX Large Value 1.048 0.114 0.381 −0.074 −0.125 (20) −0.152 (22)

FMAGX Large Growth 1.232 0.122 −0.340 −0.023 −0.151 (22) −0.159 (23)

GCMAX Mid Value 1.017 0.161 0.047 0.068 −0.029 (15) −0.005 (11)

HRTVX Small Blend 1.082 0.728 −0.161 0.010 0.024 (8) 0.028 (8)

HWLIX Large Value 1.002 −0.070 0.288 −0.195 −0.498 (30) −0.567a (30)

JAVLX Large Growth 1.210 −0.116 −0.473 0.067 0.439 (1) 0.462 (1)

KDHBX Large Value 0.984 −0.356 0.216 −0.124 −0.485a (29) −0.529a (29)

LACAX Mid Growth 1.036 0.459 −0.085 −0.004 0.060 (6) 0.059 (5)

LZMIX Mid Blend 0.902 0.254 0.001 −0.125 −0.102 (19) −0.147 (20)

MGOYX Mid Growth 1.091 0.318 −0.292 0.058 0.033 (7) 0.054 (6)

MVCAX Mid Value 1.041 0.326 −0.053 −0.029 −0.135 (21) −0.145 (19)

NPRTX Large Blend 1.382 −0.001 −0.296 −0.061 0.013 (10) −0.008 (12)

NVSOX Small Growth 0.937 0.610 −0.101 0.021 0.221 (4) 0.228 (4)

PGSGX Small Growth 1.133 0.879 −0.273 0.052 0.009 (11) 0.027 (9)

PRDGX Large Blend 0.861 −0.067 0.009 −0.022 −0.034 (16) −0.042 (15)

PSLAX Small Value 0.971 0.809 0.347 −0.080 −0.475a (28) −0.503a (28)

RSPFX Small Blend 0.981 0.484 −0.003 −0.023 −0.102 (18) −0.110 (17)

RYPRX Mid Growth 0.992 0.499 −0.081 −0.011 0.357 (3) 0.353 (2)

SCMVX Small Value 1.086 0.822 0.538 −0.174 −0.278 (25) −0.340 (27)

SLGIX Large Growth 1.177 −0.019 −0.353 0.147 −0.202 (23) −0.150 (21)

TGDVX Large Value 0.937 0.064 0.165 −0.088 −0.300 (26) −0.331a (26)

TWEBX Large Value 0.628 −0.083 0.169 −0.078 0.016 (9) −0.012 (13)

VASVX Mid Value 0.882 0.108 0.048 −0.103 0.001 (12) −0.036 (14)

VGRAX Mid Growth 1.206 0.252 −0.425 −0.056 0.363 (2) 0.343 (3)

Mean 1.020 0.264 −0.041 −0.031 −0.065 −0.076

aSignificant at the 0.05 level.
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The Jensen’s alpha results for both the three-factor and the four-factor models show some
important differences with the comparable findings from the one-factor model reported in Exhibit
25.7. In particular, the mean value for alpha is now slightly negative in each case (−0.065 and
−0.076, respectively). Also, 12 (rather than 22) of the funds had positive alpha values, and none of
the funds with positive alphas had statistically significant outperformance with the three-factor
model. In fact, three of the funds (CSTGX, KDHBZ and PSLAX) exhibited statistically significant
underperformance when measured against the three-factor model, while two others (HWLIX and
TGDVX) also had a significantly negative alpha for the four-factor model. For instance, BUFSX, a
small-cap growth fund, had a large positive alpha of 0.319 when its performance was measured
relative to a large-cap blend index (i.e., S&P 500), but relative to models that take investment style
and momentum into account, its alpha was reduced to −0.022 (three-factor) and −0.055 (four
factor). This highlights the fact that the one-factor and multifactor Jensen measures produce
similar but distinct performance rankings and should therefore be considered as different from one
another as the Sharpe, Treynor, and Information Ratio measures.

Relationship among Performance Measures Exhibit 25.10 contains the matrix of rank cor-
relation coefficients among the Treynor, Sharpe, Jensen (one-factor, three-factor, and four-factor),
and Information Ratio measures. The striking feature of the display is that all of these statistics are
positively correlated with one another, but not perfectly so. (The Sharpe and Treynor statistics
produced virtually identical rankings for this fund sample.) This suggests that although the mea-
sures provide a generally consistent assessment of portfolio performance when taken as a whole,
they remain distinct at an individual level. The exhibit reinforces our earlier point that it is best to
consider these composites collectively and that the user must understand what each means.

25.5 PORTFOLIO PERFORMANCE EVALUATION: SOME EXTENSIONS
In this section, we will consider five extensions of the basic performance tools that we have just
developed: (1) a composite measure that takes the portfolio’s diversification level into account,
(2) a composite measure that considers the portfolio’s “downside” risk, (3) techniques that focus
on the portfolio’s holdings rather its returns, (4) attribution analysis, which measures why a
manager’s portfolio performed the way that it did, and (5) measures of market timing skills.

25.5.1 Components of Investment Performance
Following the work of Treynor, Sharpe, and Jensen, Fama (1972) suggested that the overall
performance of a portfolio, in excess of the risk-free rate, can be decomposed into measures
of risk-taking and security selection skill:

Overall Performance = Excess Return = Portfolio Risk + Selectivity

The selectivity component represents the portion of the portfolio’s actual return beyond that
available to an unmanaged portfolio with identical systematic risk and is used to assess the
manager’s investment prowess.

Exhibit 25.10 Correlat ions between Alternative Portfol io Performance Measures

Treynor Sharpe
Jensen
(1-Factor)

Jensen
(3-Factor)

Jensen
(4-Factor) Information Ratio

Treynor —

Sharpe 0.996 —

Jensen (1-factor) 0.990 0.989 —

Jensen (3-factor) 0.892 0.892 0.870 —

Jensen (4-factor) 0.858 0.859 0.832 0.980 —

Information Ratio 0.956 0.956 0.941 0.911 0.891 —
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Evaluating Selectivity Formally, you can measure the return due to selectivity as follows:

Selectivity = Ra − Rx(βa)
where:

Ra = the actual return on the portfolio being evaluated
RxðβaÞ = the return on the combination of the riskless asset and the market portfolio M

that has risk βx equal to βa, the risk of the portfolio being evaluated

As shown in Exhibit 25.11, selectivity measures the vertical distance between the actual return
and the ex post market line and is quite similar to Treynor’s measure.

Overall performance can be written:

25.7 Overall Performance = Selectivity +Risk

½Ra −RFR� = ½Ra −RxðβaÞ�+ ½RxðβaÞ−RFR�
Exhibit 25.11 shows that overall performance is the total return above the risk-free return and
includes the return that should have been received for accepting the portfolio risk (βa), which
is equal to [Rx(βa) − RFR]. Any excess over this expected return is due to selectivity.

Evaluating Diversification The selectivity component in Equation 25.7 can also be broken
down into two parts. If a portfolio manager attempts to select undervalued stocks and in the
process gives up some diversification, it is possible to measure the added return necessary to
justify this diversification decision. The portfolio’s gross selectivity is made up of net selectivity
plus diversification, as follows:

Selectivity Diversification
Ra −RxðβaÞ=Net Selectivity + ½RxðσðRaÞÞ−RxðβaÞ�

or

25.8 Net Selectivity =Ra −RxðβaÞ− ½RxðσðRaÞÞ−RxðβaÞ�
=Ra −RxðσðRaÞÞ

where:

RxðσðRaÞÞ =  the return on the combination of the riskless asset and the market portfolio
 that has return volatility equivalent to that of the portfolio being evaluated

Exhibit 25.11 An Il lustrat ion of the Performance Measures

Rx = RFR + ( )βx
Rm – RFR

σ(Rm)
∼

R

Rx (σ(Ra))
∼

Ra

Rx (βa)

Rx (βT)

RFR

βT0 βa

β , σ (R)

Net Selectivity

Selectivity

Diversification

Risk

Selectivity

Manager's
Risk

Investor's
Risk

Risk

Overall
Performance

σ ( Ra )
∼

Source: Eugene F. Fama, “Components of Investment Performance,” Journal of Finance 27, no. 3

(June 1972): 588. Reprinted with permission of Blackwell Publishing.
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The diversification measure in Equation 25.8 indicates the added return required to justify
any loss of diversification in the portfolio. If the portfolio is completely diversified so that total
risk (σ) is equal to systematic risk (β), then the Rx(σ(Ra)) would be the same as Rx(βa), and the
diversification term would equal zero. Because the diversification measure always is nonnega-
tive, net selectivity will always be equal to or less than gross selectivity.5

Example of Fama Performance Measure Suppose that over a recent five-year investment
period you observed that the average annual return on the market portfolio and the risk-free se-
curity were 22.96 percent and 5.28 percent, respectively. Thus, an investment portfolio with a
beta of 0.815 would be expected to deliver a return of 19.69 percent [= 5.28 + 0.815 (22.96 −
5.28)]. Suppose further that this portfolio actually returned 19.67 percent per annum. The return
for selectivity is the difference between the actual excess performance (19.67 − 5.28 = 14.39) and
the required excess return for risk of 14.41 (= 19.69 − 5.28) or −0.02, indicating the manager fell
slightly short of matching expectations consistent with the actual risk level of the portfolio.

What if the manager also did not fully diversify the portfolio? Assume that the standard
deviations on the market and the manager’s portfolio were 14.95 percent and 13.41 percent,
respectively. The ratio of total risk in the portfolio per unit of market total risk is 0.897
(= 13.41/14.95), but since the manager’s beta (0.815) is less than this, it appears that the port-
folio contained elements of unsystematic risk. Recalling that beta is defined as the total risk
ratio multiplied by the correlation between the portfolio and the market [0.815 = (13.41/
14.95) × ρp,m], the manager’s level of diversification is captured by an R2 coefficient of 0.82.
Thus, the selectivity measure of −0.02 understates the true performance shortfall.

To adjust the selectivity measure for the lack of complete diversification, notice that the
fund’s required return given its standard deviation is 21.14 [= 5.28 + 0.897(22.96 − 5.28)].
The difference of 1.45 (= 21.14 − 19.69) between the required returns using total versus
systematic risk is the added return required because of less-than-perfect diversification.
This is subtracted from the selectivity measure to create the manager’s net selectivity
performance of −1.47 (= −0.02 − 1.45). After accounting for the added cost of incomplete
diversification, this manager’s performance would plot substantially below the market line in
Exhibit 25.11.

25.5.2 Performance Measurement with Downside Risk
The Sortino measure is a risk-adjusted investment performance statistic that differs from the
Sharpe ratio in two ways. First, the Sortino ratio measures the portfolio’s average return in ex-
cess of a user-selected minimum acceptable return threshold, which is often the risk-free rate
used in the S statistic although it need not be. Second, the Sharpe measure focuses on total
risk—effectively penalizing the manager for returns that are both too low and too high—while
the Sortino ratio captures just the downside risk (DR) in the portfolio. Sortino and Price
(1994) calculate this measure as follows:

25.9 STi =
�Ri − τ

DRi
where:

τ =  the minimum acceptable return threshold specified for the time period
DRi =  the downside risk coefficient for Portfolio i during the specified time period

Like the Sharpe ratio, higher values of the ST measure indicate superior levels of portfolio
management.

5Modigliani and Modigliani (1997) present a performance measure (dubbed M2) that is a variation of both the Sharpe
measure and Fama’s Rx[σ(Ra)] component.
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Downside risk is the volatility of the returns produced by a portfolio that fall below some hurdle
rate that the investor chooses, such as zero (i.e., negative returns) or the portfolio’s expected re-
turn. Thus, downside risk attempts to measure the volatility associated with the shortfall that oc-
curs if an investment produces a return that is lower than anticipated. DR comes closer than
measures of total risk (e.g., σ) to capturing what investors truly consider risky. Harlow (1991) dis-
cusses a number of ways to calculate DR in practice. One of the most popular measures is the
semi-deviation, which uses the portfolio’s average (expected) return as the hurdle rate:

Semi-Deviation =

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
1
n

X
R<R

ðRit −
�RiÞ2

s

where:

n =  the number of portfolio returns falling below the expected return

It should be apparent that semi-deviation is closely related to the standard deviation measure
of total risk, but does not include those portfolio returns that exceed expectations.

Comparing the Sharpe and Sortino Ratios Suppose that over the past 10 years, two port-
folio managers have produced the following returns:

Year Portfol io A Return (%) Portfol io B Return (%)

1 −5 −1

2 −3 −1

3 −2 −1

4 3 −1

5 3 0

6 6 4

7 7 4

8 8 7

9 10 13

10 13 16

Average: 4 4

Std. Dev.: 5.60 5.92

Both portfolios had an average annual return of 4 percent over this horizon, meaning that it
will be how their risk is measured that determines which manager performed the best.

Based on the standard deviation coefficients, Portfolio A is the less volatile portfolio. How-
ever, a substantial amount of the variation for Portfolio B came from two large positive re-
turns, which are included in the computation of total risk. If the average risk-free rate during
this period was 2 percent, the Sharpe ratio calculations confirm that Portfolio A outperformed
Portfolio B: SA = 0.357 (= [4 − 2]/5.60) and SB = 0.338 (= [4 − 2]/5.92).

The story changes when just the downside risk of the portfolios is considered. In addition
to more extreme positive values, Portfolio B also had losses that were limited to 1 percent in
any given year, perhaps as a result of a portfolio insurance strategy the manager is using.
Using semi-deviation to compute DR for both portfolios leaves:

DRA =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
½ð−5− 4Þ2 + ð−3− 4Þ2 + ð−2− 4Þ2 + ð3− 4Þ2 + ð3− 4Þ2�÷ 5

q
= 5:80

and

DRB =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
½ð−1− 4Þ2 + ð−1− 4Þ2 + ð−1− 4Þ2 + ð−1− 4Þ2 + ð0− 4Þ2�÷ 5

q
= 4:82

Thus, when only the possibility of receiving a less-than-average return is considered, Portfolio
A now appears to be the risky alternative due to the fact it has more extreme negative returns
than Portfolio B. Assuming a minimum return threshold of 2 percent to match the Sharpe
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measure, the Sortino ratios for both portfolios indicate that, by limiting the extent of his
downside risk, the manager for Portfolio B was actually the superior performer: STA = 0.345
(=[4 − 2]/5.80) and STB = 0.415 (=[4 − 2]/4.82).

25.5.3 Holdings-Based Performance Measurement
Each of the conventional performance measures just discussed are based on the returns pro-
duced by the investment portfolios being compared. There are two distinct advantages to as-
sessing performance based on investment returns. First, returns are usually easy for the
investor to observe on a frequent (e.g., daily) basis. Second, they also represent what the inves-
tor actually takes away from the portfolio manager’s investing prowess. However, returns-
based measures are indirect indications of the decision-making ability of a manager that do
not reveal the underlying reasons why the portfolio produced the returns it did.

It is also possible to view investment performance in terms of which securities the manager
buys or sells from the portfolio. By looking at how the portfolio’s holdings change over time,
the investor is able to establish precisely which stock or bond positions were responsible for
creating that performance. Thus, using a holdings-based measure can provide additional in-
sights about the quality of the portfolio manager. Two of the most popular holdings-based
performance measures are described below.

Grinblatt-Titman (GT) Performance Measure Assuming that an investor knows the ex-
act investment proportions of each security position in her portfolio on two consecutive re-
porting dates (e.g., quarterly reports for mutual funds), Grinblatt and Titman (1993) showed
that the manager’s security selection ability can be established by how he adjusted these
weights. For a particular reporting period t, their performance measure is:

25.10 GTt =
X
j

ðwjt −wjt − 1ÞRjt

where:

ðwjt , wjt−1Þ= the portfolio weights for the jth security at the beginning of Period t and
Period t − 1, respectively,

Rjt = the return to the jth security during Period t, which begins on Date t − 1 and 
ends on Date t

A series of GTt for a manager can be averaged over several periods to create a better indication
of the ongoing quality of his decision-making ability.

Average GT=

X
t

GTt

T

where T is the total number of investment periods used in the evaluation.
Exhibit 25.12 illustrates the GT performance measure for two different portfolios: (1) a pas-

sive value-weighted index of all the stocks in the market, and (2) an active portfolio manager.
Panel A shows the share prices for five stocks representing the investable universe on six dif-
ferent dates relative to the current Date 0. No dividends are paid, and the returns to each stock
are also shown for the four full holding periods starting at Date 0 (e.g., Period 1 begins at Date
0 and ends at Date 1).

Panel B shows the total shares outstanding for each stock on Date −1, Date 0, Date 1, Date
2, and Date 3, which are the beginning dates for Period 0, Period 1, Period 2, Period 3, and
Period 4, respectively. Alongside the shares outstanding, which do not change, Panel B lists
the corresponding index weights that would apply at the beginning of each investment period.
For instance, the index weight shown for Stock A at the beginning of Period 2 (i.e., w2) is 28.0
percent, which is calculated by multiplying the share price at Date 1 (i.e., $14) by the shares
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Exhibit 25.12 Holdings-Based Performance Measurement with the GT Method

A. Stock Market Data

SHARE PRICE ($): RETURN (%):

Stock Date – 1 Date 0 Date 1 Date 2 Date 3 Date 4 Period 1 Period 2 Period 3 Period 4

A 10 10 14 13 13 14 40.00 −7.14 0.00 7.69

B 10 10 8 8 8 6 −20.00 0.00 0.00 −25.00

C 10 10 8 8 7 6 −20.00 0.00 −12.50 −14.29

D 10 10 10 11 12 12 0.00 10.00 9.09 0.00

E 10 10 10 10 10 10 0.00 0.00 0.00 0.00

B. Value-Weighted Index Holding Data

SHARES OUTSTANDING ON: INDEX WEIGHT (wjt) AT BEGINNING OF:

Stock Date – 1 Date 0 Date 1 Date 2 Date 3 Period 0 Period 1 Period 2 Period 3 Period 4

A 200 200 200 200 200 0.200 0.200 0.280 0.260 0.260

B 200 200 200 200 200 0.200 0.200 0.160 0.160 0.160

C 200 200 200 200 200 0.200 0.200 0.160 0.160 0.140

D 200 200 200 200 200 0.200 0.200 0.200 0.220 0.240

E 200 200 200 200 200 0.200 0.200 0.200 0.200 0.200

C. Active Manager Holding Data

SHARES HELD ON: PORTFOLIO WEIGHT (wjt) AT BEGINNING OF:

Stock Date – 1 Date 0 Date 1 Date 2 Date 3 Period 0 Period 1 Period 2 Period 3 Period 4

A 0 10 10 10 10 0.000 0.250 0.333 0.310 0.310

B 10 5 5 0 0 0.250 0.125 0.095 0.000 0.000

C 10 5 5 10 10 0.250 0.125 0.095 0.190 0.167

D 10 10 10 10 10 0.250 0.250 0.238 0.262 0.286

E 10 10 10 10 10 0.250 0.250 0.238 0.238 0.238

D. Calculation of GT Measure

INDEX: ACTIVE MANAGER:

Stock (w1 − w0) × R1 (w2 − w1) × R2 (w3 − w2) × R3 (w4 − w3) × R4 (w1 − w0) × R1 (w2 − w1) × R2 (w3 − w2) × R3 (w4 − w3) × R4

A 0.00 −0.57 0.00 0.00 10.00 −0.59 0.00 0.00

B 0.00 0.00 0.00 0.00 2.50 0.00 0.00 0.00

C 0.00 0.00 0.00 0.29 2.50 0.00 −1.19 0.34

D 0.00 0.00 0.18 0.00 0.00 −0.12 0.22 0.00

E 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GTt: 0.00% −0.57% 0.18% 0.29% 15.00% −0.71% −0.97% 0.34%

Average GT: −0.03% 3.41%



outstanding at Date 1 (i.e., 200) and then dividing that product by the total market value of all
five stocks at Date 1 (i.e., [200 × 14] + � � � + [200 × 10] = $10,000). As the share prices change
over time, the value-based index weights will also change, even though the number of shares
outstanding do not.

Panel C provides similar data for a hypothetical active portfolio manager. This manager has
made two explicit adjustments to his portfolio holdings. First, on Date 0 (i.e., the beginning of
Period 1), he has sold half of his share positions in Stocks B and C in order to buy 10 shares
of Stock A. Second, on Date 2 (i.e., the beginning of Period 3), he sells the remainder of his
Stock B holding to repurchase five shares of Stock C. The portfolio weights of this active man-
ager change because of both explicit stock trades and implicit adjustments due to changing
market prices.

The last panel of Exhibit 25.12 calculates the GT measure for both the stock index and the
active manager. For the index, the average GT across the four investment periods is virtually
zero (i.e., −0.03 percent = [0.00 − 0.57 + 0.18 + 0.29]/4). This should be the case for any pas-
sive buy-and-hold portfolio, assuming that the stock returns are not correlated from one pe-
riod to the next. That is, while index weights will vary with stock prices (e.g., w2 − w1 =
0.280 − 0.200 = 0.080, for Stock A), the product of these weight changes with the subsequent
stock returns should net out over time if there is no momentum effect present in the returns.
This is consistent with viewing the GT measure as the return to a zero-cost hedge portfolio
that is long at the current investment weights and short at the previous weights.

In contrast, the GT measure for an active portfolio manager will likely not be zero. Here,
the manager’s average GT value is 3.41 percent [= (15.00 − 0.71 − 0.97 + 0.34)/4], indicating
that he added a substantial amount of value through his stock-picking prowess. In Period 1,
the decision to buy Stock A at Date 0, whose price subsequently rose, contributed 10.00 per-
cent [= (0.250 − 0.000) × 40%], whereas the decisions to sell some of Stocks B and C contrib-
uted 2.50 percent each [= (0.125 − 0.250) × −20%] since both stocks declined in value during
Period 1. On the other hand, the decision to repurchase Stock C on Date 2 subtracted 1.19
percent of value [= (0.190 − 0.095) × −12.5%] since the price of these shares fell from $8 to
$7 during Period 3.

This example demonstrates that it is possible to create a very detailed analysis of how each
decision the manager made contributed to his overall performance. Additionally, the GT sta-
tistic can be computed without reference to any specific benchmark, which was not the case
for returns-based measures such as the Information Ratio. However, the GT measure fails to
reward or penalize the manager for portfolio adjustments where the share price change actu-
ally occurs in a later period. For instance, the manager received no credit in Period 3 for the
decision to sell Stock B because the subsequent share price decline from $8 to $6 did not occur
until Period 4. This deficiency can be overcome by calculating portfolio weight adjustments
over longer holding periods (e.g., annual vs. quarterly).

Characteristic Selectivity (CS) Performance Measure A limitation of the GT measure is
that it does not control directly for changes in either risk or investment style that result when
a manager revises his portfolio holdings. If a manager sells a risky stock in order to buy a
more risky one, he should be rewarded with higher gross returns over time but not necessarily
higher risk-adjusted returns. Similarly, GT does not distinguish between stocks that perform
well because of security-specific factors and those that merely benefit from broader trends,
such as price momentum effects. Daniel et al. (1997) developed an alternative holdings-based
measure that compares the returns of each stock held in an actively managed portfolio to the
return of a benchmark portfolio that has the same aggregate investment characteristics. Their
characteristic selectivity (CS) performance statistic is given by:

25.11 CSt =
X
j

wjtðRjt −RBjtÞ
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where, in addition to the earlier notation, RBjt is the Period t (i.e., from Date t − 1 to Date t)
return to a passive portfolio whose investment characteristics are matched at the beginning of
Period t with those of Stock j. Like GT, a series of periodic CSt values can be averaged to indi-
cate the manager’s ability to pick specific stocks within the context of a larger investment style
mandate:

Average CS=

X
t

CSt

T

The CS measure credits the active manager whenever he holds a stock that outperforms a
style-matched index investment and penalizes him when the opposite is true. The implicit as-
sumption underlying this calculation is that, in lieu of hiring the active manager, investors
could always purchase an indexed product with equivalent investment characteristics. Thus,
the true test of the active manager’s skill is whether he can pick specific stocks that outperform
portfolios that investors could have formed for themselves.

The major obstacle to implementing CS is identifying a set of benchmark portfolios to
match the risk and style characteristics of every stock that an active manager might want to
hold. Daniel et al. (1997) proposed forming 125 different passive portfolios, based on three in-
vestment characteristics: (1) market capitalization (i.e., size), (2) book-to-market ratio, and (3)
stock price momentum. They created their benchmarks by sorting every stock listed on the
NYSE, AMEX, and NASDAQ exchanges into quintiles based first on size, then on book-to-
market ratios, and finally on price momentum. The benchmark returns (i.e., RBjt) were calcu-
lated as value-weighted averages of all of the stocks contained in that particular portfolio. The
appropriate characteristic-matched benchmark for any given stock position is simply the one
that contains that stock.

Exhibit 25.13 summarizes a performance evaluation of almost 2,000 mutual funds with a
diverse set of investment objectives from 1975 to 1994. Four different measures are compared:
(1) GT, (2) CS, (3) one-factor Jensen, and (4) four-factor Jensen. The GT measure, which
captures the net benefit of the broad range of trading strategies employed by active fund
managers, shows that the average fund added 1.94 percent of value per year over the 20-year
horizon. However, the CS measure—which controls for momentum, size, and value-versus-
growth effects—shows that the benefit provided by just the manager’s security selection
skills accounted for less than half of this amount (i.e., 0.79 percent per year). Both of the re-
turns-based Jensen performance measures were also positive, but they were statistically
insignificant.

Exhibit 25.13 Comparison of GT, CS, and Jensen Performance Measures

Investment
Period

Number
of Funds

Gross
Return (%)

GT Measure
(%)

CS Measure
(%)

1-Factor
Jensen (%)

4-Factor
Jensen (%)

1975–1979 214 21.33 2.06a 1.58b 2.78b 1.44

1980–1984 508 16.31 2.10b 0.79 0.62 0.98

1984–1989 786 20.07 1.79b 0.33 −0.80 0.83

1990–1994 1,973 10.26 1.86b 0.45 −0.16 −0.36

1975–1994 — 16.99 1.94a 0.79b 0.60 0.39

aSignificant at the 0.01 level.
bSignificant at the 0.05 level.

Source: Kent Daniel, Mark Grinblatt, Sheridan Titman, and Russ Wermers, “Measuring Mutual Fund Performance with

Characteristic Benchmarks,” Journal of Finance 52, no. 3 (July 1997). Reprinted with permission of Blackwell Publishing.
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25.5.4 Performance Attribution Analysis
Portfolio managers can add value for their investors in two ways: selecting superior securities
or demonstrating superior timing skills by allocating funds to different asset or sector classes.
Attribution analysis attempts to distinguish which factor is the source of the portfolio’s over-
all performance. This method compares the manager’s total return to the return for a prede-
termined benchmark policy portfolio and decomposes the difference into an allocation effect
and a selection effect. The most straightforward way to measure these two effects is as follows:

25.12 Allocation Effect =Σi½ðwai −wbiÞ× ðRbi −RbÞ�
Selection Effect =Σi½ðwaiÞ× ðRai −RbiÞ�

where:

wai, wbi =  the investment proportions of the ith market segment ðe:g:, asset class;  industry
     groupÞ in the active manager

,
s portfolio and the benchmark policy portfolio,

     respectively
Rai, Rbi =  the investment return to the ith market segment in the active manager

,
s

     portfolio and the benchmark portfolio, respectively
Rb =  the total return to the benchmark portfolio

The allocation effect measures the manager’s decision to over- or underweight a particular
market segment (i.e., [wai − wbi]) in terms of that segment’s return performance relative to the
overall return to the benchmark (i.e., [Rbi − Rb]). Good timing skill is therefore a matter of in-
vesting more money in those market segments that end up producing greater-than-average re-
turns. The selection effect measures the manager’s ability to create specific market segment
portfolios that generate superior returns relative to how those market segments are defined in
the benchmark (i.e., [Rai − Rbi]), weighted by the manager’s actual investment proportions. The
manager’s total value-added performance is the sum of the allocation and selection effects.6

An Example Consider an investor whose top-down portfolio strategy consists of two dimen-
sions. First, he decides on a broad allocation across three asset classes: U.S. stocks, U.S. long-
term bonds, and cash equivalents, such as Treasury bills or certificates of deposit. The investor’s
second general decision is choosing which specific stocks, bonds, and cash instruments to buy.
As a policy benchmark, he selects a hypothetical portfolio with a 60 percent allocation to the
Standard and Poor’s 500 Index, a 30 percent investment in the Barclays Aggregate Bond Index,
and a 10 percent allocation to three-month Treasury bills.

Suppose that at the start of the investment period, the investor believes equity values are
inflated relative to the fixed-income market. Compared to the benchmark, he decides to
underweight stocks and overweight bonds and cash with 50 percent in equity, 38 percent in
bonds, and 12 percent in cash. Further, he decides to concentrate on equities in the interest
rate–sensitive sectors, such as utilities and financial companies, while deemphasizing the tech-
nology and consumer durables sectors. Finally, he resolves to buy shorter duration bonds of a
higher credit quality than are contained in the benchmark bond index and to buy commercial
paper rather than Treasury bills.

The manager has made active investment decisions involving both the allocation of assets
and the selection of individual securities. To determine if either (or both) of these decisions
proved to be wise, at the end of the investment period he can calculate his overall and

6Bailey, Richards, and Tierney (2007) argue that a better way to measure the selection effect is to multiply the market
segment return differential by the benchmark segment weight, or Σi[(wbi) × (Rai − Rbi)]. A drawback of this approach
is that the allocation and selection effects no longer sum to the total value-added return. To balance this, they calcu-
late an interaction effect as Σi[(wai − wbi) × (Rai − Rbi)] to measure residual performance. Hsu, Kalesnik, and Myers
(2010) also developed an alternative framework that measures a manager’s dynamic allocation skills.
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segment-specific performance. Exhibit 25.14 summarizes these returns for the investor’s actual
and benchmark asset class portfolios, as well as the investment weightings for each. The over-
all returns can be computed as:

Overall Manager Return = ð0:50× 0:097Þ+ ð0:38× 0:091Þ+ ð0:12× 0:056Þ
= 8:98%

and

Overall Benchmark Return = ð0:60× 0:086Þ+ ð0:30× 0:092Þ+ ð0:10× 0:054Þ
= 8:46%

Thus, the manager beat the policy benchmark by 52 basis points (= 0.0898 − 0.0846) over this
particular investment horizon.

The goal of attribution analysis is to isolate the reason for this value-added performance.
The manager’s allocation effect can be computed by multiplying the excess asset class weight
by that class’s relative investment performance:

[−0.10 × (0.086 − 0.0846)] + [0.08 × (0.092 − 0.0846)] + [0.02 × (0.054 − 0.0846)] = −0.02%

If the investor had made just his market timing decisions and not picked different securities
than those in the benchmark, his performance would have lagged behind the policy return by
two basis points. This total allocation effect can be broken down further into an equity alloca-
tion return of −2 basis points [= −0.10 × (0.086 − 0.0846)], a bond allocation return of 6 basis
points [= 0.08 × (0.092 − 0.0846)], and a cash allocation return of −6 basis points [= 0.02 ×
(0.054 − 0.0846)]. Therefore, the decision to underweight stock and overweight cash (asset
classes that generated returns above and below the benchmark, respectively) resulted in dimin-
ished performance that more than offset the benefit of overweighting bonds.

Since the investor knows that he outperformed the benchmark overall, a negative allocation
effect must mean that he exhibited positive security selection skills. His selection effect can be
computed as:

[0.50 × (0.097 − 0.086)] − [0.38 × (0.091 − 0.092)] + [0.12 × (0.056 − 0.054)] = 0.54%

The investor formed superior stock and cash portfolios, although his bond selections did not
perform quite as well as the Barclays index. One important caveat is that because the returns
are not risk-adjusted, it is possible that the asset class portfolios formed by the investor are
riskier than their benchmark counterparts. This is almost certainly true for a cash portfolio
that holds short-term corporate debt obligations instead of Treasury bills, so the investor
should expect a somewhat higher return that has nothing to do with his skill. Finally, the in-
vestor’s total incremental return of 52 basis points can be decomposed as:

Total Value Added =Allocation Effect+ Selection Effect

= − 0:02%+ 0:54%= 0:52%

Exhibit 25.14 Asset Class Performance Attr ibution Analysis

INVESTMENT WEIGHTS RETURNS

Asset Class Actual Benchmark Excess Actual Benchmark Excess

Stock 0.50 0.60 −0.10 9.70% 8.60% 1.10%

Bonds 0.38 0.30 0.08 9.10 9.20 −0.10

Cash 0.12 0.10 0.02 5.60 5.40 0.20

Chapter 25: Evaluation of Portfolio Performance 987



Using a similar procedure, Brinson, Hood, and Beebower (1986) examined the performance
of a group of 91 large U.S. pension plans from 1974 to 1983. The mean annual return for this
sample was 9.01 percent, compared to 10.11 percent for the benchmark. Thus, active manage-
ment cost the average plan 110 basis points of return per year. This “value-subtracted” return
increment consisted of a −77-basis-point allocation effect and a −33-basis-point selection ef-
fect. They concluded that a plan’s initial strategic asset allocation choice, rather than any of
its active management decisions, was the primary determinant of portfolio performance. In a
follow-up study, Brinson, Singer, and Beebower (1991) reached a similar conclusion for a dif-
ferent group of 82 pension plans over the 1977–1987 period. For this new sample, the total
active return shortfall dropped to −7 basis points, which was divided into an 18-basis-point
selection effect and a −25-basis-point allocation effect.

Performance Attribution Extensions The attribution methodology can also be used to dis-
tinguish security selection skills from other decisions that an investor might make. For in-
stance, the manager of an all-equity portfolio must decide which economic sectors (e.g., basic
materials, consumer nondurables, transportation) to under- and overweight before she can
choose her preferred companies in those sectors. Performance attribution analysis is still appli-
cable, with a “sector rotation” effect replacing the market timing effect. Exhibit 25.15 sum-
marizes the performance of the growth-oriented stock portfolio managed by The MBA
Investment Fund, L.L.C., a privately funded investment management company run by a group
of graduate students at the University of Texas. Because the Fund’s investment mandate was to
beat the return on the Standard and Poor’s 500, the managers had two basic decisions to
make: which sectors to emphasize and which individual stocks to buy within those sectors.

During the year shown here, the overall returns to the S&P 500 and the MBA Investment
Fund were 29.63 percent and 29.54 percent, respectively. The second and third columns of
Exhibit 25.15 document the actual and benchmark weights for the 10 economic sectors com-
prising the S&P 500 Index, with the Fund’s excess weightings (i.e., [wai − wbi]) listed in the
fourth column. The last column shows the benchmark sector return relative to the overall
S&P return (i.e., [Rbi − Rb]). The sector allocation effect can be calculated by summing the
product of the entries in the last two columns:

ð−0:0339× − 0:1515Þ+ ð0:0703× − 0:0331Þ+ � � � + ð−0:0242× − 0:1315Þ= − 0:28%

With an overall return difference of −9 basis points (= 0.2954 − 0.2963), this means that the fund’s
managers generated a security selection effect of 19 basis points [= (−0.0009) − (−0.0028)].

Exhibit 25.15 MBA Investment Fund Sector Performance Attr ibution Analysis

INVESTMENT WEIGHTS EXCESS RETURNS

S&P 500 Sector Actual S&P 500 Excess S&P Sector—Overall S&P

Basic materials 0.0331 0.0670 −0.0339 −15.15%

Capital equipment and technology 0.2544 0.1841 0.0703 −3.31

Consumer services 0.0208 0.0692 −0.0484 6.95

Consumer durables 0.0588 0.0353 0.0235 −21.34

Consumer nondurables 0.2752 0.2851 −0.0099 5.85

Energy 0.1170 0.0935 0.0235 −7.08

Financial 0.1619 0.1249 0.0370 7.15

Transportation 0.0199 0.0172 0.0027 −1.72

Utilities 0.0590 0.1000 −0.0410 1.91

Miscellaneous 0.0000 0.0242 −0.0242 −13.15
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Consequently, while the student managers virtually matched the strong performance of the entire
stock market, it appears they were better at picking stocks than forecasting broader economic
trends.

This general attribution analysis methodology has been extended to other specific asset classes
as well. Kuberek (1995) showed that producing fixed-income attributions for bond portfolio
managers is quite straightforward once the relevant decision variables are specified, such as allo-
cations to different countries, foreign exchange effects, individual bond selections, and the port-
folio’s term structure positioning. Karnosky and Singer (1994) and Ankrim and Hensel (1994)
have developed a unified framework for attributing performance in a global asset management
context. They have added both active and hedged currency allocation returns to the single-
currency attribution model of Brinson, Hood, and Beebower to allow for the intricacies of cross-
border investing. Comparing the performance of one of their global portfolios relative to the
MSCI World Equity Index during 1989, the combined effect of the currency selection decision
accounted for 563 basis points of the 7.66 percent return advantage that the portfolio enjoyed.

25.5.5 Measuring Market Timing Skills
As we saw in Chapter 16, tactical asset allocation (TAA) attempts to produce active value-
added returns solely through allocation decisions. Instead of trying to pick superior individual
securities, TAA managers adjust their asset class exposures based on perceived changes in the
relative valuations of those classes. The relevant performance measurement criterion for a
TAA manager is how well he is able to time broad market movements. There are two reasons
why attribution analysis is ill-suited for this task. First, by design, a TAA manager indexes his
actual asset class investments and so the selection effect is not relevant. Second, TAA might
entail dozens of changes to asset class weightings during an investment period, which could
render meaningless an attribution effect computed on the average holdings. Because of these
problems, many analysts consider a regression-based method for measuring timing skills to
be a superior approach.

Weigel (1991) tested the market timing skills of a group of 17 U.S.-based TAA managers.
His methodology was motivated by the pioneering work of Merton (1981) and Hendriksson
and Merton (1981) and assumed that perfect market timing ability was equivalent to owning
a lookback call option that pays at expiration the return to the best-performing asset class
among stocks, bonds, and cash. That is, in Period t, a manager with perfect market timing
skills would have a return (Rat) equal to:

Rat = RFRt + max[Rst − RFRt, Rbt − RFRt, 0]

where Rst and Rbt are the Period t returns to the stock and bond benchmark portfolios, respec-
tively. Controlling for stock and bond price movements in a manner comparable to Jensen’s
method, the following regression equation can be calculated:

ðRat −RFRtÞ= α+ βbðRbt −RFRtÞ+ βsðRst −RFRtÞ
+ γ{max½Rst −RFRt , Rbt −RFRt , 0�} + et

The average value for γ, which measures the proportion of the perfect timing option that the
TAA managers were able to capture, was 0.30. This value was statistically significant, meaning
that these managers had reliable, although not perfect, market timing skills. Also, the average
alpha was −0.5 percent per quarter, indicating that these same managers had negative nonmar-
ket timing skills (e.g., hedging strategies).

Many other studies have examined the market timing ability of portfolio managers who are
not exclusively TAA practitioners. Kon (1983) and Chang and Lewellen (1984) concluded that
mutual fund managers generally possess negative market timing skills, a position supported by
Baver and Dahlquist (2001). Coggin, Fabozzi, and Rahman (1993) carried this analysis further
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by looking at both the timing and the selectivity skills of a group of U.S. equity pension fund
managers. Their sample of managers possessed positive, but small, selection skills and negative
timing skills. From these studies, it is reasonable to conclude that only those managers explic-
itly trying to time market movements have a chance of doing so.

25.6 FACTORS THAT AFFECT USE OF PERFORMANCE MEASURES
All the performance measures just described are only as good as their data inputs. Of course,
an analyst should use judgment and be patient in the evaluation process. It is not possible to
evaluate a portfolio manager on the basis of a quarter or even a year. An evaluation should
extend over several years and cover at least a full market cycle, which allows one to determine
whether the manager’s performance differs during rising and declining markets as Ferson and
Schadt (1996) demonstrate.

Many of the equity portfolio performance measures we have discussed are derived from the
CAPM and assume the existence of a market portfolio at the point of tangency on the Marko-
witz efficient frontier. Theoretically, the market portfolio is an efficient, completely diversified
portfolio that must contain all risky assets in the economy and be market-value weighted. The
problem arises in finding a realistic proxy for this theoretical market portfolio. Analysts typi-
cally use the Standard and Poor’s 500 index as the proxy for the market portfolio because it
contains a fairly diversified portfolio of stocks, and the sample is market-value weighted. Un-
fortunately, it does not represent the true composition of the market portfolio since it includes
only common stocks that mostly are listed on the NYSE. Notably, it excludes many other risky
assets that theoretically should be considered, such as numerous domestic stocks, foreign
stocks, foreign and domestic bonds, real estate, alternative assets, and collectibles.

This lack of completeness was highlighted in several articles by Roll (1977a, 1978, 1980,
1981), who detailed the problem with the market proxy and pointed out its implications for
measuring portfolio performance. Although a detailed discussion of Roll’s critique will not be
repeated here, we need to consider his major problem with the measurement of the market
portfolio, which he refers to as a benchmark error. He showed that if the proxy for the market
portfolio is not a truly efficient portfolio, then the SML using this proxy may not be the true
SML. In such a case, a portfolio plotted above the SML and derived using a poor benchmark
could actually plot below the SML that uses the true market portfolio.

Another problem is that the beta could differ from that computed using the true market
portfolio. For example, if the true beta were larger than the beta computed using the proxy,
the true position of the portfolio would shift to the right. In an empirical test, Brown and
Brown (1987) documented a considerable amount of ranking reversal when the definition of
the market portfolio was changed in a Jensen’s alpha analysis of a sample of well-established
mutual funds. Terhaar (2001) also showed how the benchmark error problem can affect attri-
bution analysis.

25.6.1 Demonstration of the Global Benchmark Problem
As an illustration of the impact of the benchmark problem in global capital markets, consider
how individual measures of risk change when the world equity market is employed as the
market portfolio proxy in the SML. Exhibit 25.16 contains beta estimates for the 30 stocks in
the Dow Jones Industrial Average (DJIA) using the S&P 500, the typical proxy for stocks of
companies domiciled in the United States, and the Morgan Stanley Capital International
(MSCI) World Stock Index, which is a market-value-weighted index that contains stocks
from around the world. These findings were calculated using weekly returns from two differ-
ent three-year periods: 2005–2007 and 2008–2010. The percentage difference between the U.S.
beta and the World beta is also shown, using the higher of the two risk estimates as the base.
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There are two major differences in the various beta statistics. First, for many stocks, the beta
estimates change a great deal over time. For example, Boeing’s U.S. andWorld betas during 2005–
2007 were 0.87 and 0.78, respectively. However, during 2008–2010, both of these values
substantially increased (to 1.21 and 1.10, respectively). Second, although the mean and median
values for the U.S. and World beta estimates appear to be somewhat similar during both time
periods, the “% Diff” columns show that there are some substantial differences in betas estimated
for the same stock over the same time period when two different definitions of the benchmark
portfolio are employed. For instance, the U.S. and World beta estimates for Travelers differed by
more than 18 percent in 2005–2007 and then by over 13 percent in 2008–2010. Overall, themedian
size of this discrepancy itself changed over time—from 13.0 percent to 6.8 percent—indicating that
the specification of the proper benchmark remains a critical issue in the performance evaluation
process.

Reilly and Akhtar (1995) examined the effect of the choice of a benchmark on global per-
formance measurement by plotting SMLs for six different indexes over three time horizons:

Exhibit 25.16 Beta Est imates for Dow Jones Industr ials Stock Using Domestic and

World Stock Market Indices: 2005–2007 and 2008–2010

2005–2007 2008–2010

Stock Ticker Beta-US Beta-World % Diff Beta-US Beta-World % Diff

3M Company MMM 0.83 0.73 12.0% 0.84 0.78 7.1%

Alcoa AA 1.63 1.72 5.2% 1.99 2.04 2.5%

American Express AXP 1.30 1.05 19.2% 1.69 1.50 11.2%

AT&T T 0.79 0.68 13.9% 0.77 0.73 5.2%

Bank of America BAC 0.93 0.71 23.7% 2.58 2.42 6.2%

Boeing BA 0.87 0.78 10.3% 1.21 1.10 9.1%

Caterpillar CAT 1.70 1.67 1.8% 1.44 1.40 2.8%

Chevron CVX 1.14 1.11 2.6% 0.99 0.97 2.0%

Cisco Systems CSCO 1.03 0.82 20.4% 1.05 0.99 5.7%

Coca-Cola KO 0.61 0.49 19.7% 0.55 0.53 3.6%

Du Pont DD 1.24 1.09 12.1% 1.15 1.10 4.3%

ExxonMobil XOM 1.27 1.23 3.1% 0.70 0.67 4.3%

General Electric GE 0.67 0.52 22.4% 1.33 1.21 9.0%

Hewlett-Packard HPQ 1.02 0.84 17.6% 0.89 0.84 5.6%

Home Depot HD 1.29 1.10 14.7% 1.16 1.02 12.1%

Intel INTC 1.31 1.16 11.5% 0.99 0.93 6.1%

Intl Business Machines IBM 0.90 0.74 17.8% 0.80 0.77 3.8%

Johnson & Johnson JNJ 0.47 0.40 14.9% 0.50 0.46 8.0%

JPMorgan JPM 1.23 0.99 19.5% 1.78 1.56 12.4%

Kraft Foods KFT 0.76 0.67 11.8% 0.55 0.48 12.7%

McDonald’s MCD 0.92 0.81 12.0% 0.48 0.41 14.6%

Merck MRK 0.71 0.67 5.6% 0.82 0.77 6.1%

Microsoft MSFT 0.86 0.79 8.1% 0.76 0.70 7.9%

Pfizer PFE 1.04 1.00 3.8% 0.71 0.63 11.3%

Procter & Gamble PG 0.43 0.33 23.3% 0.50 0.45 10.0%

Travelers TRV 0.98 0.80 18.4% 0.76 0.66 13.2%

United Technologies UTX 0.99 0.96 3.0% 0.94 0.87 7.4%

Verizon VZ 0.93 0.78 16.1% 0.70 0.66 5.7%

Wal-Mart Stores WMT 0.85 0.71 16.5% 0.49 0.41 16.3%

Walt Disney DIS 0.81 0.76 6.2% 1.07 1.00 6.5%

Mean: 0.98 0.87 12.9% 1.01 0.94 7.8%

Median: 0.93 0.80 13.0% 0.87 0.81 6.8%
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1983–1988, 1989–1994, and 1983–1994. Four country-specific benchmarks—the S&P 500
(United States), the Nikkei (Japan), the FTAll Shares (England), and the FAZ (Germany)—
and two aggregate benchmarks—M-S World and Brinson GSMI—were used in the analysis.
Their results show that using alternative market proxies for different countries generates
SMLs that differ substantially during a given time period and are very unstable over time.
For instance, the Nikkei SML had the largest risk premium during 1983–1988 but a negative
risk premium during 1989–1994, which clearly is contrary to capital market theory. The S&P
500 provided investors with the biggest performance hurdle over the whole sample period, due
to the high-risk premiums in the United States during 1989–1994.

25.6.2 Implications of the Benchmark Problems
Several points are significant regarding this benchmark criticism. First, the problems noted
by Roll, which are increased with global investing, do not negate the value of the CAPM as
a normative model of equilibrium pricing; the theory is still viable. The problem is one of
measurement when using the theory to evaluate portfolio performance. You need to find a
better proxy for the market portfolio or to adjust measured performance for benchmark
errors. Roll (1981) and Grinold (1992) have made several suggestions to help overcome this
problem.

Alternatively, the analyst might consider giving greater weight to the Sharpe and Sortino
portfolio performance measures because they do not depend on the market portfolio. Al-
though the evaluation process based on these statistics generally uses a benchmark portfolio
as an example of an unmanaged portfolio for comparison purposes, the risk measure for the
portfolio being evaluated does not directly depend on a market portfolio. Also, recall that the
portfolio rank from the Sharpe measure typically correlates highly with the ranks derived from
alternative performance measures.

25.6.3 Required Characteristics of Benchmarks
Concurrent with the search for a global market portfolio, there has also been a search for ap-
propriate normal portfolios, which are customized benchmarks that reflect the specific styles
of alternative managers. Bailey, Richards, and Tierney (2007) consider this a critical need of
pension plans and endowments that hire multiple managers with widely divergent styles. If a
broad market index is used rather than a specific benchmark portfolio, it is implicitly assumed
that the portfolio manager does not have an investment style, which is quite unrealistic. Also,
it does not allow the plan sponsors to determine if the money manager is consistent with his
or her stated investment style. The authors contend that any useful benchmark should have
the following characteristics:

• Unambiguous. The names and weights of securities comprising the benchmark are clearly
delineated.

• Investable. The option is available to forgo active management and simply hold the bench
mark.

• Measurable. It is possible to calculate the return on the benchmark on a reasonably fre-
quent basis.

• Appropriate. The benchmark is consistent with the manager’s investment style or biases.
• Reflective of current investment opinions. The manager has current investment knowledge

(be it positive, negative, or neutral) of the securities that make up the benchmark.
• Specified in advance. The benchmark is constructed prior to the start of an evaluation

period.
• Owned. The manager should accept accountability for benchmark performance.
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If a benchmark does not possess all of these properties, it is considered flawed as an effec-
tive management tool. One example of a flawed benchmark is the use of the median manager
from a broad universe of managers or even a limited universe of managers. This criticism is
spelled out in detail by Bailey (1992), who argues that the manager universe is inadequate on
almost every characteristic. Finally, Dialynas (2001) considers the special problems of creating
benchmarks for fixed-income portfolios.

25.7 EVALUATION OF BOND PORTFOLIO PERFORMANCE
The analysis of risk-adjusted performance for equity portfolios began in the late 1960s, follow-
ing the development of portfolio theory and the CAPM. No such development has simplified
analysis for the bond market, where numerous and complex factors can influence portfolio re-
turns. Prior to the 1970s, most bond portfolio managers followed buy-and-hold strategies, so
their performance probably did not differ much. In this era, interest rates were relatively sta-
ble, so one could gain little from the active management of bond portfolios.

The environment in the bond market changed considerably in the late 1970s when interest
rates increased dramatically and became more volatile. This created an incentive to trade
bonds actively, which led to more diverse performance by bond portfolio managers. This trend
also created demand for techniques that would help investors evaluate the performance of
bond portfolio managers. The historic decline in interest rates that began in the early 1990s
and the attendant increase in the level of rate volatility fostered a renewed interest in measur-
ing the risk-adjusted performance of bond portfolios as well as attempts to explain the causes
of that performance.

As it was for stocks, bond performance measurement can also be divided into attempts to
assess how portfolio managers performed relative to investor expectations and why the man-
agers produced the performance they did. We now consider techniques that address both of
these questions.7

25.7.1 Returns-Based Bond Performance Measurement
Early attempts to analyze fixed-income performance often involved peer group comparisons of
the returns generated by bond portfolio managers with comparable investment styles. Kritz-
man (1983) examined the ranking for 32 bond managers over two five-year periods. He deter-
mined each manager’s percentile ranking in each period and correlated the rankings. There
was no relationship between levels of performance in the two periods and no relationship be-
tween past and future performance, even when comparing the best and worst performers. He
concluded that it is necessary to look at something besides past performance to determine
superior bond portfolio managers.

Of course, peer group comparisons are potentially flawed because they do not account for
investment risk directly. In principle, the Jensen’s alpha approach described in previous sec-
tions can be employed to measure the performance of any asset portfolio. In practice, however,
when the assets in the portfolio change from stocks to bonds, it is likely that a straightforward
application of the conventional risk models will not produce the most meaningful results.
Fama and French (1993) addressed this issue by expanding their three-factor equation to in-
clude two additional factors specifically related to how returns are generated for fixed-income
securities:

25.13 Rjt − RFRt = αj + [bj1(Rmt − RFRt) + bj2SMBt + bj3HMLt] + [bj4TERMt + bj4DEFt] + ejt

7A good overview of this area and a discussion of the historical development of the various performance measures are
contained in Fong (2001) and Colin (2005).
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The two additional risk factors are (1) TERM, which is the term premium in the slope of the
Treasury yield curve and is calculated as the difference between the long-term and short-term
government bond yields, and (2)DEF, which is the default premium calculated by the credit spread
between the long-term corporate and government bond yields.

The model was tested using seven different bond portfolios over the 342-month period
from July 1963 to December 1991. These portfolios were formed with the following securities:
1- to 5-year Treasuries (1–5G), 6- to 10-year Treasuries (6–10G), Aaa-rated corporates, Aa-
rated corporates, A-rated corporates, Baa-rated corporates, and low-grade corporates rated be-
low Baa (LG). The findings are summarized in Exhibit 25.17.

Although both stock and bond risk factors were included, the two bond factors provide the
dominant explanation for how these bond portfolio returns varied over time. While all of the
portfolios groups had significant positive exposures to TERM and DEF, only a few of the cate-
gories also had significant loadings on the stock market variables. Further, the reported alpha
coefficients in the last row are quite small and were insignificant for all of the corporate bond
portfolios. Since these portfolios represent the performance of indexed fixed-income invest-
ments, these results are what you would expect. However, the same process can be used to as-
sess the value added by active bond managers as well.

25.7.2 Bond Performance Attribution
In this section, we present one attempt to develop a bond portfolio performance attribution
model that considers multiple risk factors.

The Bond Market Line Wagner and Tito (1977) applied asset pricing techniques to the eval-
uation of bond performance. The main factor necessary for a proper bond performance attri-
bution is the development of an appropriate index, and for this a measure of risk is necessary,
similar to the beta coefficient for equities. A bond’s duration statistic captures the net effect of
the volatility inherent in the underlying coupon and maturity structure.

Using this as a measure of risk, the authors derived a bond market line much like the secu-
rity market line used to evaluate equity performance. Duration simply replaces beta as the risk
variable. The bond market line in Exhibit 25.18 is drawn from points defined by returns on
Treasury bills to the Barclays Government-Corporate Bond Index rather than the S&P 500 In-
dex. This benchmark gives the market’s average annual rate of return during some common
period, and the duration for the index is the value-weighted duration for the individual bonds

Exhibit 25.17 Risk Factor and Jensen ’s Alpha Estimates for Seven Bond Portfol ios:

1963–1991

BOND PORTFOLIOS

Government Corporate

Risk Factor: 1–5FG 6–10G Aaa Aa A Baa LG

(Rm − RFR) −0.02a −0.04a −0.02 0.00 0.00 0.02 0.18a

SMB 0.00 −0.02 −0.02 −0.01a 0.00 0.05a 0.08a

HML 0.00 −0.02 −0.02 −0.00 0.00 0.04a 0.12a

TERM 0.47a 0.75a 1.03a 0.99a 1.00a 0.99a 0.64a

DEF 0.27a 0.32a 0.97a 0.97a 1.02a 1.05a 0.80a

Portfolio Alpha: 0.09a 0.11a −0.00 −0.00 −0.00 0.02 −0.07

aSignificant at the 0.05 level.

Source: Eugene F. Fama and Kenneth R. French, “Common Risk Factors in the Returns on Stocks and Bonds,” Journal of Fi-
nancial Economics 33, no. 1 (January 1993): 3–56.
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in the index. Given the bond market line, this technique divides the portfolio return that dif-
fers from the return on the benchmark into four components: (1) a policy effect, (2) a rate
anticipation effect, (3) an analysis effect, and (4) a trading effect. When the latter three ef-
fects are combined, they are referred to as the management effect.

The policy effect measures the difference in the expected return portfolio because of a dif-
ference in policy regarding its duration compared to the duration of the index.8 For example,
assume the duration and return for the Barclays Index is 9.0 years and 8.25 percent, respec-
tively. If the manager’s policy portfolio has a duration of 9.5 years, according to the prevailing
bond market line, the return should be about 8.60 percent. Thus, the policy effect is 0.5 year
and 0.35 percent (35 basis points). The higher duration implies that the portfolio should have
a higher average return of 0.35 percent (this positive relationship assumes the typical upward-
sloping yield curve).

Given the expected return and duration for this long-term portfolio, all deviations from the
index portfolio are attributable to the remaining management effect components. The interest
rate anticipation effect captures the differential return from changing the duration during this

Exhibit 25.18 Bond Market Line and Performance Breakdown

Actual Return on Portfolio

Actual Return
on Buy-and-Hold
Portfolio

Ra
te

 o
f R

et
ur

n Long Term

Treasury Bills 

Barclays Index

Expected Return
on Buy-and-Hold
Portfolio

Duration

Expected Return
at Actual Duration
of Portfolio

Policy effect is the
difference between 
long-term duration of a 
bond portfolio and the 
duration of a bond market 
index resulting from 
long-term investment 
policy. Measured as the 
return at the long-term 
average less the return
on the Barclays Index.

Bond market line is a 
straight line drawn through 
the return/duration of 
Treasury bills and the 
return/duration of the 
Barclays Index.

Analysis effect, attributable
to the selection of issues 
with better-than-average
long-term prospects, is the 
difference between the actual 
return of the buy-and-hold 
portfolio at the beginning of 
the quarter and the expected 
return of that buy-and-hold 
portfolio.

Interest rate anticipation
effect is attributable to
changes in portfolio duration
resulting from attempts to
profit from and ability to
predict bond market
movements. It is the
difference between the
expected return at the actual
portfolio duration and the
expected return at the
long-term duration.      Durationis a measure of the 

average time to receipt of cash 
flows from an investment. It is a 
measure of the sensitivity of a 
bond's price to changes in 
interest rates.

Buy-and-hold portfolio is the 
composition of the portfolio at 
the beginning of the quarter. 
Used to differentiate between 
trading gains secured within a 
quarter and long-term analysis 
gains.

Trading effect is the result of the current quarter's trading, either 
through effective trade-desk operation or through short-term selection 
abilities. It is the difference between total management effect and 
the effects attributable to analysis and interest rate anticipation.

Management effect is the improvement in investment
performance of a passive strategy through active bond 
management. It is the difference between total bond 
portfolio return and the expected return at the long-term 
average duration.

Source: Wayne H. Wagner and Dennis A. Tito, “Definitive New Measures of Bond Performance and Risk,” Pension World,
May 1977: 17–26.

8Notably, the duration of the various bond market indexes has changed over time (i.e., the duration of the corporate
bond series has declined, whereas the duration of the government bond series has increased slightly). See Reilly and
Wright (2001).
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period compared to the portfolio’s long-term duration. Assume the policy duration for the
long-term portfolio is 9.5 years, which implies an expected return of 8.60 percent, and that
the actual prevailing duration for the portfolio being evaluated is 10.0 years, which implies an
expected return of 9.00 percent using the bond market line. Therefore, the rate anticipation
effect during this period is 0.40 percent (9.00 − 8.60).

The difference between this duration-based expected return and the actual return for the
portfolio during this period is a combination of an analysis effect and a trading effect. The
analysis effect is the differential return attributable to acquiring bonds that are temporarily
mispriced and is measured by the expected return for the portfolio held at the beginning of
the period (using the bond market line) to the actual return of this same portfolio. An actual
return greater than the expected return suggests that the portfolio manager acquired some un-
derpriced issues that provided excess returns during the period. For example, if the portfolio at
the beginning of the period had a duration of 10 years, this might indicate that the portfolio’s
expected return was 9.00 percent for the period. In turn, if the actual return for this buy-and-
hold portfolio was 9.40 percent, it would indicate an analysis effect of 40 basis points.

Finally, the trading effect occurs because of short-run changes in the portfolio during the
period. It is measured as the residual after taking account of the analysis effect from the total
excess return based on duration. Suppose the total actual return is 10.50 percent with a dura-
tion of 10.0 years. The prevailing bond market line indicates an expected return of 9 percent
for a portfolio with a 10-year duration. Thus, the combination of the analysis and trading ef-
fects is 1.50 percent (= 10.50 − 9.00). Since the analysis effect was 0.40 percent, the trading
effect must be 1.10 percent. In summary, for this portfolio manager, the actual return was
10.50 percent, compared to a return for the index of 8.25 percent. This total excess of 2.25
percent would be divided as follows:

• 0.35 percent policy effect, due to higher long-term duration
• 0.40 percent interest rate anticipation effect, due to increasing the duration of the current

portfolio above the long-term portfolio duration
• 0.40 percent analysis effect—the impact of superior selection of individual issues in the

beginning portfolio
• 1.10 percent trading effect—the impact of trading the issues during the period

This technique breaks down the return based on the duration as a comprehensive risk mea-
sure. However, it does not consider differences in the risk of default (e.g., it does not differenti-
ate between an Aaa bond and a Baa bond with the same duration). A portfolio manager who
invested in Baa bonds, for example, could experience a very positive analysis effect simply be-
cause the bonds were lower quality than the average quality implicit in the benchmark. The
only way to avoid this would be to construct differential market lines for alternative ratings
or construct a benchmark line that matches the quality makeup of the portfolio being
evaluated.

Layard-Liesching (2001) used the information ratio to assess the relative impact of each
possible decision that a bond manager could make on the return to the overall portfolio. His
analysis showed that while large-scale duration “bets” could certainly be taken, their payoffs
were likely to be low once the high degree of tracking error they created was taken into ac-
count. He argued that credit quality bets were more likely to be fruitful, particularly as the
global movement to privatizing companies that were previously under governmental control
continues to create new investment opportunities.9

9Other attribution models that decompose bond returns in somewhat different ways can be found in Fong, Pearson,
and Vasicek (1983) and Campisi (2000). For more detailed discussions of bond performance measurement, see Reilly
and Sidhu (1980) and Kahle, Maxwell, and Xu (2007).
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25.8 REPORTING INVESTMENT PERFORMANCE
The performance measures described in this chapter represent the essential elements of how
any investor’s performance should be evaluated. However, before the various composite statis-
tics can be calculated, a more fundamental question must be addressed: How should the re-
turns used in the evaluation process be reported to the investor? We conclude our discussion
by exploring two dimensions of this problem. First, we consider the issue of how returns
should be computed for a portfolio that experiences infusions and withdrawals of cash during
the investment period. Second, we will briefly summarize the performance presentation stan-
dards (PPS) created by the CFA Institute, an international organization of more than 100,000
investment practitioners and educators in more than 100 countries.

25.8.1 Time-Weighted and Money-Weighted Returns
As we saw in Chapter 1, the holding period yield (HPY) for any investment position was de-
termined by that position’s market value at the end of the period divided by its initial value:

HPY =
Ending Value of Investment

Beginning Value of Investment
− 1

For any security or portfolio, there are two basic reasons why the ending and beginning values
could differ: the receipt of cash payments (e.g., dividends) or a change in price (e.g., capital
gains) during the period. For most investment positions, calculating returns during any given
time frame is a reasonably straightforward matter.

For professional money managers and management companies, however, the beginning and
ending value of a portfolio can differ for a reason that has nothing to do with the manager’s
investment prowess. If the investor either withdraws or adds to her initial investment capital
during the period, the ending value of the position will reflect these changes. Of course, it would
be unfair to credit the manager with having produced high returns that were due to additional
capital commitments or penalize him for reductions in the ending value of the investment
caused by the investor removing funds from her account. Consequently, an evaluation of the
manager’s true performance must take these contributions and withdrawals into account.

Consider two portfolio managers (A and B) who have exactly identical investment styles
and stockpicking abilities. Indeed, we will assume that over a two-period investment horizon,
they produce exactly the same capital gains with the investment capital entrusted to them: 25
percent in Period 1, and 5 percent in Period 2. Further, suppose that each manager receives
from his respective investor $500,000 to invest. The difference is that Manager A receives all
of these funds immediately, whereas Manager B’s investor commits only $250,000 initially
and the remaining $250,000 at the end of the first period.

This investment timing difference can be seen by calculating the terminal (Period 2) value
of each portfolio:

Portfolio A: 500,000[(1 + 0.25)(1 + 0.05)] = $656,250
and

Portfolio B: 250,000[(1 + 0.25)(1 + 0.05)] + 250,000(1 + 0.05) = $590,625

Obviously, Manager B’s portfolio is worth less than Manager A’s, but this is a result of the way
the investment funds were committed rather than of any difference in the performance of the
two managers. The managers’ performance evaluation should not be affected by the investors’
decisions concerning the timing of their capital commitments. In other words, Manager B
should not be held accountable for the fact that Investor B did not have all of her funds in-
vested during the high-return environment of the first period.
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One common method of computing average returns that we have seen is to use a dis-
counted cash flow approach to calculate an investment’s internal rate of return. For the two
managers in this example, these calculations generate the following returns:

Manager A: 500,000=
656,250

ð1+ rdAÞ2
, or rdA = 14:56 percent

and

Manager B: 250,000=
−250,000

ð1+ rdBÞ1
=

590,625

ð1+ rdBÞ2
, or rdB = 11:63 percent

These returns (rdA and rdB) are sometimes called money-weighted returns because they are
the discount rates that set the present value of future cash flows (including future investment
contributions and withdrawals) equal to the level of the initial investment. In this case, money-
weighted returns give an inaccurate impression of Manager B’s ability; he did not actually per-
form 2.93 percent (= 0.1456 − 0.1163) worse than Manager A. Thus, while this internal rate of
return method gives an accurate assessment of Investor B’s return, it is a misleading measure
of Manager B’s talent.

A better way of evaluating a manager’s performance would be to consider how well he did
regardless of the size or timing of the investment funds involved. For both managers in this
example, the time-weighted return is simply the geometric average of (one plus) the periodic
returns:

rtA = rtB =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffið1+ 0:25Þð1+ 0:05Þ2

p
− 1 = 14:56 percent

Money-weighted and time-weighted returns are only the same when there are no interim
investment contributions within the evaluation period. This was the case for Manager A. For
Manager B, the money-weighted return understates the true (time-weighted) performance be-
cause of the way the investor deployed her funds. When there are contributions, Dietz and
Kirschman (1990) have suggested a method for adjusting holding period yields:

Adjusted HPY =
Ending Value of Investment− ð1−DWÞðContributionÞ
Beginning Value of Investment+ ðDWÞðContributionÞ − 1

where the contribution can be either positive (a new commitment) or negative (a withdrawal).
This adjustment process alters the initial and terminal values of the portfolios by the weighted
amount of the contribution made during the holding period. The day-weight (DW) factor
represents the portion of the period that the contribution is actually held in the account. For
example, if a contribution were placed in the portfolio halfway through a 30-day month, DW
would be 0.5 [= (30 − 15)/30].

25.8.2 Performance Presentation Standards
The preceding example underscores the fact that there may not always be a straightforward
answer to a seemingly simple question. Although Portfolio B had a money-weighted return of
11.63 percent, its manager generated an average return of 14.56 percent. Which should be re-
ported to the investor? The Securities and Exchange Commission has established regulations
to guard against the publication of outright fraudulent claims, but Lawton and Remington
(2007) point out that the following reporting practices have been historically permissible:

• Present returns only for the best-performing portfolios as though those returns were fully
representative of the manager’s expertise in a given strategy or style.

• Base portfolio market values on unsubstantiated estimates of asset prices or present simu-
lated returns as though they had actually been earned.
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• Inflate returns by annualizing partial-period returns.
• Select the most favorable measurement period, calculating returns from a low point to a

high point.
• Choose as a benchmark the particular index the selected portfolios have outperformed by

the greatest margin during the measurement period.
• Portray growth in AUM in a way that masks the difference between investment returns

and client contributions.

Largely as a result of such abuses, the investment community has recently begun to demand
the adoption of a more rigorous set of reporting guidelines.

In an effort to fulfill the call for uniform, accurate, and consistent performance reporting,
CFA Institute has developed a comprehensive set of performance presentation standards (PPS).
Introduced in 1987 and formally adopted in 1993, the PPS quickly became the accepted practice
within the investment management community. However, early versions of these standards
tended to have country-specific elements that made them difficult to translate to a fully global
platform. Consequently, in 1999 the CFA Institute also adopted a companion set of Global In-
vestment Performance Standards (GIPS), which were intended to accomplish the following goals:

• To establish investment industry best practices for calculating and presenting investment
performance that promote investor interests and instill investor confidence;

• To obtain worldwide acceptance of a single standard for the calculation and presentation
of investment performance based on the principles of fair representation and full
disclosure;

• To promote the use of accurate and consistent investment performance data;
• To encourage fair, global competition among investment firms without creating barriers

to entry; and
• To foster the notion of industry “self-regulation” on a global basis.10

By 2010, the GIPS had been adopted by 32 countries throughout North America, Europe,
Africa, and the Asia Pacific region. They are now considered the definitive set of standards
for reporting investment performance.

A detailed analysis of these standards (which are revised frequently) is beyond our current
scope, but several of the fundamental principles on which they are based include:

• Total return, including realized and unrealized gains plus income, must be used when
calculating investment performance.

• Time-weighted rates of return must be used.
• Portfolios must be valued at least monthly, and periodic returns must be geometrically

linked.
• If composite return performance is presented, this composite must contain all actual fee-

paying accounts, including all terminated accounts for periods up through the last full
reporting period the account was under management. Composite results may not link
simulated or model portfolios with actual performance.

• Performance must be calculated after the deduction of actual trading expenses (e.g., bro-
ker commissions and SEC fees), if any.

• For taxable clients, taxes on income and realized capital gains must be recognized in the
same period they were incurred and must be subtracted from results, regardless of
whether taxes are paid from assets outside the account.

• Annual returns for all years must be presented. Performance of less than one year must
not be annualized. A 10-year performance record (or a record for the period since firm
inception if less than 10 years) must be presented.

10See Global Investment Performance Standards, Charlottesville, VA: CFA Institute, 2010).
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• Performance presentation must disclose whether performance results are calculated gross
or net of investment management fees and what the firm’s fee schedule is. Presentation
should also disclose any use of leverage (including derivatives) and any material change
in personnel responsible for investment management.

In addition to the preceding requirements, CFA Institute also encourages managers to disclose
the volatility of the aggregate composite return and to identify benchmarks that parallel the
risk or investment style the composite is expected to track. Exhibit 25.19 shows a sample per-
formance presentation that is in compliance with the standards.

Exhibit 25.19 A Sample Performance Presentation

SAMPLE 1

INVESTMENT FIRM

BALANCED GROWTH COMPOSITE

1 JANUARY 2002 THROUGH 31 DECEMBER 2011

Year

Composite
Gross

Return (%)

Composite
Net

Return (%)

Custom
Benchmark
Return (%)

Composite
3-Yr St Dev

(%)

Benchmark
3-Yr St Dev

(%)
Number of
Portfolios

Internal
Dispersion

(%)

Composite
Assets
($ M)

Firm Assets
($ M)

2002 −10.5 −11.4 −11.8 31 4.5 165 236

2003 16.3 15.1 13.2 34 2.0 235 346

2004 7.5 6.4 8.9 38 5.7 344 529

2005 1.8 0.8 0.3 45 2.8 445 695

2006 11.2 10.1 12.2 48 3.1 520 839

2007 6.1 5.0 7.1 49 2.8 505 1,014

2008 −21.3 −22.1 −24.9 44 2.9 475 964

2009 16.5 15.3 14.7 47 3.1 493 983

2010 10.6 9.5 13.0 51 3.5 549 1,114

2011 2.7 1.7 0.4 7.1 7.4 54 2.5 575 1,236

Sample 1 Investment Firm claims compliance with the Global Investment Performance Standards (GIPS®) and has prepared

and presented this report in compliance with the GIPS standards. Sample 1 Investment Firm has been independently verified

for the periods 1 January 2000 through 31 December 2010. The verification report is available upon request. Verification as-

sesses whether (1) the firm has complied with all the composite construction requirements of the GIPS standards on a firm-

wide basis and (2) the firm’s policies and procedures are designed to calculate and present performance in compliance with

the GIPS standards. Verification does not ensure the accuracy of any specific composite presentation.

Notes:
1. Sample 1 Investment Firm is a balanced portfolio investment manager that invests solely in U.S.-based securities. Sam-

ple 1 Investment Firm is defined as an independent investment management firm that is not affiliated with any parent or-

ganization. Policies for valuing portfolios. calculating performance, and preparing compliant presentations are available

upon request.

2. The Balanced Growth Composite includes all institutional balanced portfolios that invest in large-cap U.S. equities and

investment-grade bonds with the goal of providing long-term capital growth and steady income from a well-diversified

strategy. Although the strategy allows for equity exposure ranging between 50–70%, the typical allocation is between

55–65%. The account minimum for the composite is $5 million.

3. The custom benchmark is 60% YYY U.S. Equity Index and 40% ZZZ U.S. Aggregate Bond Index. The benchmark is reba-

lanced monthly.

4. Valuations are computed and performance is reported in U.S. dollars.

5. Gross-of-fees returns are presented before management and custodial fees but after all trading expenses. Composite and

benchmark returns are presented net of non-reclaimable withholding taxes. Net-of-fees returns are calculated by deduct-

ing the highest fee of 0.83% from the monthly gross composite return. The management fee schedule is as follows:

1.00% on the first $25 million; 0.60% thereafter.

6. This composite was created in February 2000. A complete list of composite descriptions is available upon request.

7. Internal dispersion is calculated using the equal-weighted standard deviation of annual gross returns of those portfolios

that were included in the composite for the entire year.

8. The three-year annualized standard deviation measures the variability of the composite and the benchmark returns over

the preceding 36-month period. The standard deviation is not presented for 2002 through 2010 because monthly compos-

ite and benchmark returns were not available and is not required for periods prior to 2011.

Source: Copyright 2010, CFA Institute. Reproduced and republished from Global Investment Performance Standards (GIPS), 2010, with

permission of the CFA Institute. All rights reserved.
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SUMMARY
• The first major goal of portfolio management is to

derive returns that equal or exceed the returns on
a naively selected portfolio with equal risk. The
second goal is to attain complete diversification
relative to a suitable benchmark. Several techni-
ques have been derived to evaluate equity portfo-
lios in terms of both risk and return (composite
measures). The Treynor measure considers the ex-
cess returns earned per unit of systematic risk.
The Sharpe measure indicates the excess return
per unit of total risk. The Jensen and Information
Ratio measures likewise evaluate performance in
terms of systematic risk and tracking error relative
to a benchmark, respectively. Additional work in
equity portfolio evaluation has been concerned
with models that focus on downside risk, how a
portfolio’s security holdings change, and those
that indicate which components of the manage-
ment process contributed to the results. Finally,
attribution analysis seeks to establish whether
market timing or security selection skills (or
both) are the source of a manager’s performance.

• Richard Roll challenged the validity of all techni-
ques that assume a market portfolio that theoreti-
cally includes all risky assets but which then use a
proxy such as the S&P 500 that is limited to U.S.

common stocks. This criticism does not invalidate
the normative asset pricing model, only its appli-
cation because of measurement problems related
to the proxy for the market portfolio. The mea-
surement problem is increased in an environment
where global investing is the norm.

• Although techniques for evaluating equity portfo-
lio performance have been in existence for 50
years, comparable measures for examining bond
portfolio performance are more recent. While it
is possible to adapt equity risk models for the
evaluation of bond managers, it is often necessary
to consider separately the decision variables re-
lated to bonds: the overall market factor, the im-
pact of maturity-duration decisions, the influence
of sector and quality factors, and the impact of in-
dividual bond selection.

• The various techniques discussed provide theoreti-
cally justifiable measures that differ from one an-
other. Although there is high rank correlation
among the alternative measures, all the measures
should be used because they provide different insights
regarding theperformance ofmanagers. Also, portfo-
lio managers should be evaluated over different mar-
ket environments before a final judgment is reached
regarding their strengths and weaknesses.
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QUESTIONS
1. Describe two major factors that a portfolio manager should consider before designing an

investment strategy. What types of decisions can a manager make to achieve these goals?
2. Consider the five different measures of risk-adjusted portfolio performance we have ex-

amined: Sharpe ratio, Treynor ratio, Jensen alpha, information ratio, and Sortino ratio.
a. Describe how each of these measures defines the risk that investors face.
b. Describe how each of these measures adjusts a portfolio’s return performance for the level

of that risk.
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3. The Sharpe and Treynor performance measures both calculate a portfolio’s average ex-
cess return per unit of risk. Under what circumstances would it make sense to use both
measures to compare the performance of a given set of portfolios? What additional in-
formation is provided by a comparison of the rankings achieved using the two measures?

4. Describe how the Jensen measure of performance is calculated. Under what conditions
should it give a similar set of portfolio rankings as the Sharpe and Treynor measures?
Is it possible to adjust the Jensen measure so that a portfolio’s alpha value is measured
relative to an empirical form of the arbitrage pricing theory rather than the capital asset
pricing model? Explain.

5. The information ratio (IR) has been described as a benefit-cost ratio. Explain how the IR
measures portfolio performance and whether this analogy is appropriate.

6. Assessing the performance of an investment portfolio can be accomplished with either
returns-based measures or holdings-based measures. What are the major advantages and
major disadvantages of each approach to performance measurement?

7. Performance attribution analysis is an attempt to divide a manager’s “active” residual return
into an allocation effect and a selection effect. Explain how these two effects are measured
and why their sum must equal the total value-added return for the manager. Is this analysis
valid if the actual portfolio in question is riskier than the benchmark portfolio to which it is
being compared?

8. During the annual review of Acme’s pension plan, several trustees questioned Lucy Gra-
ham, a pension consultant, about various aspects of performance measurement and risk
assessment. In particular, one trustee asked about the appropriateness of using each of
the following benchmarks:

• Market index
• Benchmark normal portfolio
• Median of the manager universe

a. Explain two different weaknesses of using each of the three benchmarks to measure the
performance of a portfolio.
Another trustee asked how to distinguish among the following performance measures:

• The Sharpe ratio
• The Treynor measure
• Jensen’s alpha

b. (1) Describe how each of the three performance measures is calculated.
(2) State whether each measure assumes that the relevant risk is systematic, unsystem-

atic, or total. Explain how each measure relates excess return and the relevant risk.
9. Richard Roll, in an article on using the capital asset pricing model (CAPM) to evaluate

portfolio performance, indicated that it may not be possible to evaluate portfolio man-
agement ability if there is error in the benchmark used.
a. In evaluating portfolio performance, describe the general procedure, with emphasis on

the bench mark employed.
b. Explain what Roll meant by the benchmark error, and identify the specific problem

with this benchmark.
c. Draw a graph that shows how a portfolio that has been judged as superior relative to a

“measured” security market line (SML) can be inferior relative to the “true” SML.
d. Assume that you are informed that a given portfolio manager has been evaluated as

superior when compared to the DJIA, the S&P 500, and the NYSE Composite Index.
Explain whether this consensus would make you feel more comfortable regarding the
portfolio manager’s true ability.
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e. While conceding the possible problem with benchmark errors as set forth by Roll,
some contend this does not mean the CAPM is incorrect, but only that there is a
measurement problem when implementing the theory. Others contend that because
of benchmark errors, the whole technique should be scrapped. Take and defend one
of these positions.

10. It has been contended that the derivation of an appropriate model for evaluating the per-
formance of a bond manager is more difficult than an equity portfolio evaluation model
because more decisions are required. Discuss some of the specific decisions that need to
be considered when evaluating the performance of a bond portfolio manager.

PROBLEMS
1. The following portfolios are being considered for investment. During the period under

consideration, RFR = 0.07.

Portfol io Return Beta σi

P 0.15 1.0 0.05
Q 0.20 1.5 0.10
R 0.10 0.6 0.03
S 0.17 1.1 0.06

Market 0.13 1.0 0.04

a. Compute the Sharpe measure for each portfolio and the market portfolio.
b. Compute the Treynor measure for each portfolio and the market portfolio.
c. Rank the portfolios using each measure, explaining the cause for any differences you

find in the rankings.
2. An analyst wants to evaluate Portfolio X, consisting entirely of U.S. common stocks, using both

the Treynor and Sharpe measures of portfolio performance. The following table provides the
average annual rate of return for Portfolio X, themarket portfolio (asmeasured by the Standard
and Poor’s 500 Index), and U.S. Treasury bills (T-bills) during the past eight years.

Annual Average

Rate of Return

Standard Deviation

of Return Beta

Portfolio X 10% 18% 0.60
S&P 500 12 13 1.00
T-bills 6 n/a n/a
n/a = not applicable

a. Calculate both the Treynor measure and the Sharpe measure for both Portfolio X and the
S&P 500. Briefly explain whether Portfolio X underperformed, equaled, or outperformed
the S&P 500 on a risk-adjusted basis using both the Treynor measure and the Sharpe
measure.

b. Based on the performance of Portfolio X relative to the S&P 500 calculated in Part a,
briefly explain the reason for the conflicting results when using the Treynor measure
versus the Sharpe measure.

3. You have been assigned the task of comparing the investment performance of five differ-
ent pension fund managers. After gathering 60 months of excess returns (i.e., returns in
excess of the monthly risk-free rate) on each fund as well as the monthly excess returns
on the entire stock market, you perform the regressions of the form:

(Rfund − RFR)t = α + β(Rmkt − RFR)t + et
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You have prepared the following summary of the data, with the standard errors for each
of the coefficients listed in parentheses.

REGRESSION DATA (RFUND − RFR )

Portfolio α β R2 Mean σ

ABC 0.192 1.048 94.1% 1.022% 1.193%
(0.11) (0.10)

DEF −0.053 0.662 91.6 0.473 0.764
(0.19) (0.09)

GHI 0.463 0.594 68.6 0.935 0.793
(0.19) (0.07)

JKL 0.355 0.757 64.1 0.955 1.044
(0.22) (0.08)

(MNO) 0.296 0.785 94.8 0.890 0.890
(0.14) (0.12)

a. Which fund had the highest degree of diversification over the sample period? How is
diversification measured in this statistical framework?

b. Rank these funds’ performance according to the Sharpe, Treynor, and Jensen measures.
c. Since you know that according to the CAPM the intercept of these regressions (i.e.,

alpha) should be zero, this coefficient can be used as a measure of the value added
provided by the investment manager. Which funds have statistically outperformed
and underperformed the market using a two-sided 95 percent confidence interval?
(Note: The relevant t-statistic using 60 observations is 2.00.)

4. You have just gathered the following performance data for three different money man-
agers, based on a regression of their excess returns relative to those for the S&P 500 In-
dex. Each manager’s performance was measured over the same three-year period, but the
return period for each was different.

Manager Alpha Beta Std. Error of Regression Return Period

A 0.058% 0.95 0.533% Weekly
B 0.115 1.12 5.884 Biweekly
C 0.250 0.78 2.165 Monthly

a. Calculate the information ratio for each manager, ignoring the difference in return re-
porting periods.

b. Calculate the annualized information ratio for each manager.
c. Rank the managers’ performance according to your answers in Parts a and b. Which

manager performed the best? Explain.
5. Consider the following historical performance data for two different portfolios, the Stan-

dard and Poor’s 500, and the 90-day T-bill.

Investment

Vehicle

Average Rate of

Return

Standard

Deviation Beta R2

Fund 1 26.40% 20.67% 1.351 0.751
Fund 2 13.22 14.20 0.905 0.713
S&P 500 15.71 13.25
90-day T-bill 6.20 0.50

a. Calculate the Fama overall performance measure for both funds.
b. What is the return to risk for both funds?
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c. For both funds, compute the measures of (1) selectivity, (2) diversification, and (3) net
selectivity.

d. Explain the meaning of the net selectivity measure and how it helps you evaluate in-
vestor performance. Which fund had the best performance?

6. You are evaluating the performance of two portfolio managers, and you have gathered
annual return data for the past decade:

Year Manager X Return (%) Manager Y Return (%)

1 −1.5 −6.5
2 −1.5 −3.5
3 −1.5 −1.5
4 −1.0 3.5
5 0.0 4.5
6 4.5 6.5
7 6.5 7.5
8 8.5 8.5
9 13.5 12.5
10 17.5 13.5

a. For each manager, calculate (1) the average annual return, (2) the standard deviation
of returns, and (3) the semi-deviation of returns.

b. Assuming that the average annual risk-free rate during the 10-year sample period was
1.5 percent, calculate the Sharpe ratio for each portfolio. Based on these computations,
which manager appears to have performed the best?

c. Calculate the Sortino ratio for each portfolio, using the average risk-free rate as the
minimum acceptable return threshold. Based on these computations, which manager
appears to have performed the best?

d. When would you expect the Sharpe and Sortino measures to provide (1) the same per-
formance ranking, or (2) different performance rankings? Explain.

7. Consider the following performance data for two portfolio managers (A and B) and a
common benchmark portfolio:

BENCHMARK MANAGER A MANAGER B

Weight Return Weight Return Weight Return

Stock 0.6 −5.0% 0.5 −4.0% 0.3 −5.0%
Bonds 0.3 −3.5 0.2 −2.5 0.4 −3.5
Cash 0.1 0.3 0.3 0.3 0.3 0.3

a. Calculate (1) the overall return to the benchmark portfolio, (2) the overall return to
Manager A’s actual portfolio, and (3) the overall return to Manager B’s actual portfo-
lio. Briefly comment on whether these managers have under- or outperformed the
benchmark fund.

b. Using attribution analysis, calculate (1) the selection effect for Manager A, and (3) the
allocation effect for Manager B. Using these numbers in conjunction with your results
from Part a, comment on whether these managers have added value through their se-
lection skills, their allocation skills, or both.

8. A U.S. pension plan hired two offshore firms to manage the non-U.S. equity portion of its to-
tal portfolio. Each firm was free to own stocks in any country market included in Morgan
Stanley/Capital International’s Europe, Australia, and Far East Index (EAFE), and free to use
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any form of dollar and/or non-dollar cash or bonds as an equity substitute or reserve. After
three years had elapsed, the records of the managers and the EAFE Index were as follows:

SUMMARY: CONTRIBUTIONS TO RETURN

Currency

Country

Selection

Stock

Selection

Cash/Bond

Allocation

Total Return

Recorded

Manager A (9.0%) 19.7% 3.1% 0.6% 14.4%
Manager B (7.4) 14.2 6.0 2.81 5.6
Composite of A & B (8.2) 16.9 4.5 1.71 5.0
EAFE Index (12.9) 19.9 − − 7.0

You are a member of the plan sponsor’s Pension Committee, which will soon meet with
the plan’s consultant to review manager performance. In preparation for this meeting,
you go through the following analysis:
a. Briefly describe the strengths and weaknesses of each manager, relative to the EAFE

Index data.
b. Briefly explain the meaning of the data in the “Currency” column.

9. To illustrate for the Investment Committee of the profit-sharing plan to which you are a
consultant on some of the issues that arise in measuring performance, you have identified
three U.S. fixed-income management firms whose investment approaches are representa-
tive of general practice. Each firm’s approach follows.

FirmA:An enhanced index fundmanager that seeks to add value by superior security selection
while maintaining portfolio duration and sector weights equal to the overall bond market.

Firm B: An active duration manager investing only in the government and corporate
bond sectors. The firm uses futures to manage portfolio duration.

Firm C: An active manager seeking to add value by correctly anticipating changes in the
shape of the yield curve, while maintaining portfolio duration and sector weights roughly
equal to the overall bond market.

You have provided the Committee with the following additional information about these
firms, derived from a consultant’s database.

ANNUALIZED TOTAL RETURN DATA (PAST FIVE YEARS)

Firm A Firm B Firm C

Reported Returns 9.2% 9.3% 9.0%

INDEX SECTORS

Aggregate

Index Governments Corporates

Government/

Corporate Mortgages

Index Return 8.7% 9.0% 9.8% 9.5% 8.3%

CONSULTANT ’S MANAGER UNIVERSE

All Managers

Managers Using

the Aggregate

Index as Their

Benchmark

Managers Using

the Govt./Corp.

Sector as Their

Benchmark

Return 5th percentile 6.0% 7.7% 8.4%
25th percentile 7.1 8.1 8.9
50th percentile 8.0 8.6 9.4
75th percentile 8.6 9.1 9.9
95th percentile 9.3 13.1 13.9
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a. Evaluate the performance of each of these three firms relative to its appropriate index and to
themanager universe. Use only the data from the descriptions and the preceding table, even
though other information would be required for a more complete and accurate appraisal.

To provide additional guidance to the Committee, you decide to do an attribution analysis
on the returns produced by Firm A and Firm C and have prepared the following table:

PERFORMANCE ATTRIBUTION ANALYSIS

(PAST FIVE YEARS—ANNUALIZED TOTAL RETURNS)

RETURN ATTRIBUTED TO

Total

Return =

Duration

Decisions +

Yield

Curve

Decisions +

Sector

Weighting

Decisions +

Security

Selection

Decisions

& Residuals

Firm A
Total return 9.20% 8.00% 0.80% 0.00% 0.40%
Benchmark
index return 8.70 7.00 0.50 0.70 0.50

Difference 0.50 1.00 0.30 −0.70 −0.10

Firm C
Total return 9.00% 7.03% 0.80% 0.71% 0.46%
Benchmark
index return 8.70 7.00 0.50 0.70 0.50

Difference 0.30 0.03 0.30 0.01 −0.04

b. Evaluate the performance of Firm A and of Firm C based on all the information pre-
viously provided and your interpretation of the data in this new table.

c. Based solely on the attribution analysis you performed in Part b, state which firm pro-
duced the better result and justify your conclusion.

10. For each of the last six quarters, Managers L and M have provided you with the total
dollar value of the funds they manage, along with the quarterly contributions or withdra-
wals made by their clients. (Note: Contributions are indicated by positive numbers, with-
drawals by negative numbers.)

MANAGER L MANAGER M

Quarter

Total Funds

Under Management

Contributions/

Withdrawals

Total Funds

Under Management

Contributions/

Withdrawals

Initial $500,000 — $700,000 —
1 527,000 12,000 692,000 −35,000
2 530,000 7,500 663,000 −35,000
3 555,000 13,500 621,000 −35,000
4 580,000 6,500 612,000 −35,000
5 625,000 10,000 625,000 −35,000

For each manager, calculate:
a. her money-weighted return;
b. her time-weighted return; and,
c. estimates of her quarterly performance returns using the Dietz approximation method,

assuming contributions/withdrawals are made exactly halfway through the quarter.
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a p p e n d i x  a
How to Become a CFA® Charterholder

As mentioned in the section on career opportunities, the pro-
fessional designation of Chartered Financial Analyst (CFA) is 
becoming a significant requirement for a career in investment 
analysis and/or portfolio management. For that reason, this 
section presents the history and objectives of CFA Institute  
and general guidelines for acquiring the CFA designation. If 
you are interested in the program, you can write or email CFA 
Institute for more information.

The CFA examinations were first offered in 1963 by the 
Institute of Chartered Financial Analysts (ICFA), which 
was formed in 1959 to enhance the professionalism of those 
involved in various aspects of the investment decision-mak-
ing process and to recognize those who achieve a high level 
of professionalism. The ICFA combined with the Financial 
Analysts Federation in 1990 to form the Association for 
Investment Management and Research, which became CFA 
Institute in early 2004.

The mission of CFA Institute is to lead the investment pro-
fession globally by setting the highest standards of ethics, educa-
tion, and professional excellence. As applied to the CFA pro-
gram, the focus of CFA Institute is:

•	 To develop and keep current a “body of knowledge” 
applicable to the investment decision-making process. 
The principal components of this knowledge are financial 
accounting, economics, both debt and equity securities 
analysis, portfolio management, ethical and professional 
standards, and quantitative techniques.

•	 To administer a study and examination program for eli-
gible candidates, the primary objectives of which are to 
assist the candidate in mastering and applying the body 
of knowledge and to test the candidate’s competency in 
the knowledge gained.

•	 To award the professional CFA designation to those 
candidates who have passed three examination levels 
(encompassing a total of 18 hours of testing over a mini-
mum of two years), who meet stipulated standards of 
professional conduct, and who otherwise are eligible for 
membership in CFA Institute.

•	 CFA Institute also provides a useful and informative pro-
gram of continuing education through seminars, publica-
tions, and other formats that enable members, candidates, 
and others in the investment constituency to be more 
aware of and to better utilize the changing and expanding 
body of knowledge.
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•	 Importantly, CFA Institute also sponsors and enforces a 
Code of Ethics and Standards of Professional Conduct 
that apply to enrolled candidates and to all members.

To enter the CFA program an applicant must have a 
bachelor’s degree (or the equivalent work experience). 
Students who confirm they are in their final year of a degree 
program may register and enroll for Level I of the CFA pro-
gram. Student candidates can take the CFA Level I exam and 
receive results but will not be allowed to enroll for the Level 
II exam until confirmation of a degree has been provided. A 
candidate may sit for all three examinations without having 
had investment experience per se or having joined a member 
society or chapter of CFA Institute. However, after passing 
the three examination levels, the CFA Charter will not be 
awarded unless or until the candidate:

•	 has at least four years of acceptable work experience and
•	 has been accepted for regular membership in CFA 

Institute and has applied for regular membership in an 
affiliated society.

The curriculum of the CFA study program covers:

 1. Ethical and Professional Standards
 2. Quantitative Methods
 3. Economics
 4. Financial Statement Analysis
 5. Corporate Finance
 6. Analysis of Debt Investments
 7. Analysis of Equity Investments
 8. Analysis of Derivatives
 9. Analysis of Alternative Investments
10. Portfolio Management and Wealth Planning

Members and candidates are typically employed in the 
investment field. From 1963 to July 2008, over 100,000 charters 
have been awarded. There were more than 175,000 candidate 
registrations for the 2008 CFA Program. If you are interested 
in learning more about the CFA Program, CFA Institute has 
a booklet that describes the program and includes an applica-
tion form. The address is: CFA Institute, Attn: Information 
Central, PO Box 3668, Charlottesville, Virginia, 22903, USA. 
You may also find more information at the CFA Institute 
website, http://www.cfainstitute.org, or by requesting a book-
let by email to info@cfainstitute.org.

Copyright 2008, CFA Institute. Reproduced and republished with permission from CFA Institute. All rights reserved.
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a p p e n d i x  B
Code of Ethics and Standards of 
Professional Conduct

preamble
The CFA Institute Code of Ethics and Standards of Professional 
Conduct are fundamental to the values of CFA Institute and 
essential to achieving its mission to lead the investment pro-
fession globally by setting high standards of education, integ-
rity, and professional excellence. High ethical standards are 
critical to maintaining the public’s trust in financial markets 
and in the investment profession. Since their creation in the 
1960s, the Code and Standards have promoted the integrity 
of CFA Institute members and served as a model for mea-
suring the ethics of investment professionals globally, regard-
less of job function, cultural differences, or local laws and 
regulations. All CFA Institute members (including holders 
of the Chartered Financial Analyst® [CFA®] designation) and 
CFA candidates must abide by the Code and Standards and 
are encouraged to notify their employer of this responsibil-
ity. Violations may result in disciplinary sanctions by CFA 
Institute. Sanctions can include revocation of membership, 
revocation of candidacy in the CFA Program, and revocation 
of the right to use the CFA designation.

The Code of ethics
Members of CFA Institute (including CFA charterholders) 
and candidates for the CFA designation (“Members and 
Candidates”) must:

•	 Act with integrity, competence, diligence, respect, and in 
an ethical manner with the public, clients, prospective cli-
ents, employers, employees, colleagues in the investment 
profession, and other participants in the global capital 
markets.

•	 Place the integrity of the investment profession and the 
interests of clients above their own personal interests.

•	 Use reasonable care and exercise independent profes-
sional judgment when conducting investment analysis, 
making investment recommendations, taking investment 
actions, and engaging in other professional activities.

•	 Practice and encourage others to practice in a profes-
sional and ethical manner that will reflect credit on them-
selves and the profession.

•	 Promote the integrity of and uphold the rules governing 
capital markets.

•	 Maintain and improve their professional competence and 
strive to maintain and improve the competence of other 
investment professionals.

1010

Standards of professional Conduct
I. Professionalism
A. Knowledge of the Law. Members and Candidates must 

understand and comply with all applicable laws, rules, 
and regulations (including the CFA Institute Code of 
Ethics and Standards of Professional Conduct) of any 
government, regulatory organization, licensing agency, 
or professional association governing their professional 
activities. In the event of conflict, Members and Candidates 
must comply with the more strict law, rule, or regulation. 
Members and Candidates must not knowingly participate 
or assist in and must dissociate from any violation of such 
laws, rules, or regulations.

B. Independence and Objectivity. Members and Candidates 
must use reasonable care and judgment to achieve 
and maintain independence and objectivity in their 
professional activities. Members and Candidates must 
not offer, solicit, or accept any gift, benefit, compensation, 
or consideration that reasonably could be expected to 
compromise their own or another’s independence and 
objectivity.

C. Misrepresentation. Members and Candidates must not 
knowingly make any misrepresentations relating to 
investment analysis, recommendations, actions, or other 
professional activities.

D. Misconduct. Members and Candidates must not engage 
in any professional conduct involving dishonesty, fraud, 
or deceit or commit any act that reflects adversely on their 
professional reputation, integrity, or competence.

II. Integrity of Capital Markets
A. Material Nonpublic Information. Members and 

Candidates who possess material nonpublic information 
that could affect the value of an investment must not act 
or cause others to act on the information.

B. Market Manipulation. Members and Candidates must 
not engage in practices that distort prices or artificially 
inflate trading volume with the intent to mislead market 
participants.

III. Duties to Clients
A.  Loyalty, Prudence, and Care. Members and Candidates 

have a duty of loyalty to their clients and must act with 
reasonable care and exercise prudent judgment. Members 
and Candidates must act for the benefit of their clients 

Copyright 2010, CFA Institute. Reproduced and republished from Standards of Practice Handbook, 10th edition, 2010, with 
 permission from CFA Institute. All rights reserved.
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and place their clients’ interests before their employer’s 
or their own interests.

B.  Fair Dealing. Members and Candidates must deal fairly 
and objectively with all clients when providing invest-
ment analysis, making investment recommendations, 
taking investment action, or engaging in other profes-
sional activities.

C. Suitability.
1. When Members and Candidates are in an advisory 

relationship with a client, they must:
a. Make a reasonable inquiry into a client’s or pro-

spective client’s investment experience, risk and 
return objectives, and financial constraints prior 
to making any investment recommendation or 
taking investment action and must reassess and 
update this information regularly.

b. Determine that an investment is suitable to the 
client’s financial situation and consistent with 
the client’s written objectives, mandates, and 
constraints before making an investment recom-
mendation or taking investment action.

c. Judge the suitability of investments in the context 
of the client’s total portfolio.

2. When Members and Candidates are responsible for 
managing a portfolio to a specific mandate, strategy, 
or style, they must make only investment recommen-
dations or take only investment actions that are con-
sistent with the stated objectives and constraints of 
the portfolio.

D. Performance Presentation. When communicating 
investment performance information, Members and 
Candidates must make reasonable efforts to ensure that 
it is fair, accurate, and complete.

E. Preservation of Confidentiality. Members and 
Candidates must keep information about current, former, 
and prospective clients confidential unless:
1. The information concerns illegal activities on the part 

of the client or prospective client,
2. Disclosure is required by law, or
3. The client or prospective client permits disclosure of 

the information.

IV. Duties to Employers
A. Loyalty. In matters related to their employment, Members 

and Candidates must act for the benefit of their employer 
and not deprive their employer of the advantage of their 
skills and abilities, divulge confidential information, or 
otherwise cause harm to their employer.

B. Additional Compensation Arrangements. Members and 
Candidates must not accept gifts, benefits, compensation, 
or consideration that competes with or might reasonably 
be expected to create a conflict of interest with their 
employer’s interest unless they obtain written consent 
from all parties involved.

C. Responsibilities of Supervisors. Members and 
Candidates must make reasonable efforts to detect and 
prevent violations of applicable laws, rules, regulations, 
and the Code and Standards by anyone subject to their 
supervision or authority.

V.  Investment Analysis, Recommendations, and Actions
A. Diligence and Reasonable Basis. Members and Candidates 

must:
1. Exercise diligence, independence, and thoroughness 

in analyzing investments, making investment recom-
mendations, and taking investment actions.

2. Have a reasonable and adequate basis, supported 
by appropriate research and investigation, for any 
investment analysis, recommendation, or action.

B. Communication with Clients and Prospective Clients.
Members and Candidates must:
1. Disclose to clients and prospective clients the basic for-

mat and general principles of the investment processes 
they use to analyze investments, select securities, and 
construct portfolios and must promptly disclose any 
changes that might materially affect those processes.

2. Use reasonable judgment in identifying which factors 
are important to their investment analyses, recom-
mendations, or actions and include those factors in 
communications with clients and prospective clients. 

3. Distinguish between fact and opinion in the presenta-
tion of investment analysis and recommendations.

C. Record Retention. Members and Candidates must 
develop and maintain appropriate records to support 
their investment analyses, recommendations, actions, and 
other investment-related communications with clients 
and prospective clients.

VI. Conflicts of Interest
A. Disclosure of Conflicts. Members and Candidates must 

make full and fair disclosure of all matters that could 
reasonably be expected to impair their independence 
and objectivity or interfere with respective duties to 
their clients, prospective clients, and employer. Members 
and Candidates must ensure that such disclosures 
are prominent, are delivered in plain language, and 
communicate the relevant information effectively.

B. Priority of Transactions. Investment transactions for 
clients and employers must have priority over investment 
transactions in which a Member or Candidate is the 
beneficial owner.

C. Referral Fees. Members and Candidates must disclose 
to their employer, clients, and prospective clients, as 
appropriate, any compensation, consideration, or benefit 
received from or paid to others for the recommendation 
of products or services.

VII.  Responsibilities as a CFA Institute Member or CFA 
Candidate

A. Conduct as Members and Candidates in the CFA 
Program. Members and Candidates must not engage in 
any conduct that compromises the reputation or integrity 
of CFA Institute or the CFA designation or the integrity, 
validity, or security of the CFA examinations.

B. Reference to CFA Institute, the CFA Designation, and 
the CFA Program. When referring to CFA Institute, CFA 
Institute membership, the CFA designation, or candidacy 
in the CFA Program, Members and Candidates must not 
misrepresent or exaggerate the meaning or implications 
of membership in CFA Institute, holding the CFA 
designation, or candidacy in the CFA program.

CHE-REILLY-10-1006-APPENDIX A-D.indd   1011 10/3/11   7:41 PM



1012 
A

ppendix C
: Interest Tables

1012

a
p

p
e

n
d

ix
 C

Interest Tables

1012

C
H

E
-R

E
ILLY

-10-1006-A
P

P
E

N
D

IX
 A

-D
.indd   1012

10/3/11   7:41 P
M



A
ppendix C

: Interest Tables 
1013

C
H

E
-R

E
ILLY

-10-1006-A
P

P
E

N
D

IX
 A

-D
.indd   1013

10/3/11   7:41 P
M



1014 
A

ppendix C
: Interest Tables

C
H

E
-R

E
ILLY

-10-1006-A
P

P
E

N
D

IX
 A

-D
.indd   1014

10/3/11   7:41 P
M



A
ppendix C

: Interest Tables 
1015

C
H

E
-R

E
ILLY

-10-1006-A
P

P
E

N
D

IX
 A

-D
.indd   1015

10/3/11   7:41 P
M



1016  Appendix D: Standard Normal Probabilities
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Standard Normal Probabilities
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Glossary

A
Abnormal rate of return The amount by which a security’s actual
return differs from its expected rate of return, which is based on the
market’s rate of return and the security’s relationship with the
market.

Accumulation phase Phase in the investment life cycle during
which individuals in the early to middle years of their working career
attempt to accumulate assets to satisfy short-term needs and longer
term goals.

Actuarial rate of return The discount rate used to find the present
value of a defined benefit pension plan’s future obligations and thus
determine the size of the firm’s annual contribution to the plan.

Agency conflict An ethical problem that can arise any time one
person (i.e., agent) is hired to perform a service or act in the interest
of another (i.e., principal).

Algorithmic trading Trading carried out based upon computer
programs (algorithms) that specify trading instructions determined by
either fundamental events (e.g., earning announcements or earning
revisions) or technical signals (momentum patterns or other technical
rules). Trades implemented using the computer algorithms can react
significantly faster than human traders—the algorithmic traders can be
in and out of a stock in micro-seconds. The result is higher trading
volume but also the potential for greater volatility (see “Flash Crash”).

Alpha A term commonly used to describe a manager’s abnormal
rate of return, which is the difference between the return the portfolio
actually produced and the expected return given its risk level.

Alternative asset A nontraditional (i.e., not common stocks or
bonds) asset class investment, including hedge funds, private equity,
real estate, and commodities.

Alternative trading system (ATS) A nontraditional, computerized
trading system that competes with or supplements dealer markets
and traditional stock exchanges. They are typically crossing networks
in which buy and sell orders are matched and executed at a single
price. While they facilitate trading in shares, they do not provide
listing services.

American Depository Receipts (ADRs) Certificates of ownership
issued by a U.S. bank that represent indirect ownership of a certain
number of shares of a specific foreign firm. Shares are held on
deposit in a bank in the firm’s home country.

American option An option contract that can be exercised at any
time until its expiration date.

Analysis effect The difference in performance of a security
portfolio from that of a chosen index due to acquisition of
temporarily mispriced issues that then move to their correct prices.

Anomalies Security price relationships that appear to contradict a
well-regarded hypothesis—in this case, the efficient market
hypothesis.

Arbitrage A trading strategy designed to generate a guaranteed
profit from a transaction that requires no capital commitment or risk
bearing on the part of the trader. A simple example of an arbitrage
trade would be the simultaneous purchase and sale of the same
security in different markets at different prices.

Arbitrage pricing theory (APT) A theory that posits that the
expected return to a financial asset can be described by its
relationship with several common risk factors. The multifactor APT
can be contrasted with the single-factor CAPM.

Arithmetic mean (AM) A measure of mean annual rates of return
equal to the sum of annual holding period rates of return divided by
the number of years.

Asset allocation The process of deciding how to distribute an
investor’s wealth among different asset classes for investment
purposes.

Asset-backed securities (ABS) Securitized debt that can be backed
by a range of assets beyond the traditional mortgage assets. The
other assets include car loans, credit card debt, student loans, or
home equity loans.

Asset class Securities that have similar characteristics, attributes,
and risk/return relationships.

Asset-liability management A matched-funding approach to
portfolio management where the characteristics (e.g., cash flow
amount, duration) of the assets are coordinated with those of the
liabilities that the investor faces.

Assets under management (AUM) The total market value of the
assets managed by an investment firm.

At the money A special case of an option where the exercise price
and the price of the underlying asset are identical.

Attribution analysis An assessment technique designed to
establish whether a manager’s performance relative to a benchmark
resulted from market timing or security selection skills.

Auction-rate securities (ARS) Securities issued by municipalities,
hospitals, and museums in an attempt to pay short-term rates for
long-term capital. Specifically, these securities have long-term
maturities (20–30 years), but they act like short-term securities in
terms of required yield because the coupon is constantly being reset
during frequent auctions every week to 35 days. The risk (that
became reality in 2007–2008) is that the auctions can “fail” when
there are not enough bids to sell all the bonds available (i.e., for
various reasons holders do not want to renew their positions).
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Autocorrelation test A test of the efficient market hypothesis that
compares security price changes over time to check for predictable
correlation patterns.

Average tax rate A person’s total tax payment divided by his or
her total income.

B
Backtest A method of testing a quantitative model in which
computers are used to examine the composition and returns of
portfolios based on historical data to determine if the selected
strategy would have worked in the past.

Backwardated A situation in a futures market where the current
contract price is less than the current spot price for the underlying
asset.

Balance sheet A financial statement that shows what assets the
firm controls at a fixed point in time and how it has financed these
assets.

Balanced fund A mutual fund with, generally, a three-part
investment objective: (1) to conserve the investor’s principal, (2) to
pay current income, and (3) to increase both principal and income.
The fund aims to achieve this by owning a mixture of bonds,
preferred stocks, and common stocks.

Basis The difference between the spot price of the underlying asset
and the futures contract price at any point in time (e.g., the initial
basis at the time of contract origination, the cover basis at the time of
contract termination).

Basis of an asset For tax purposes, the cost of an asset.

Basis risk The residual exposure to the price volatility of an
underlying asset that results from a cross hedge transaction.

Bearer bond An unregistered bond for which ownership is
determined by possession. The holder receives interest payments by
clipping coupons attached to the security and sending them to the
issuer for payment.

Behavioral finance Involves the analysis of various psychological
traits of individuals and how these traits affect how they act as
investors, analysts, and portfolio managers.

Benchmark error Situation where an inappropriate or incorrect
benchmark is used to compare and assess portfolio returns and
management.

Benchmark portfolio A comparison standard of risk and assets
included in the policy statement and similar to the investor’s risk
preference and investment needs, which can be used to evaluate the
investment performance of the portfolio manager.

Beta A standardized measure of systematic risk based upon an
asset’s covariance with the market portfolio.

Binomial option pricing model A valuation equation that
assumes the price of the underlying asset changes through a series of
discrete upward or downward movements.

Black-Scholes option pricing model A valuation equation that
assumes the price of the underlying asset changes continuously
through the option’s expiration date by a statistical process known as
geometric Brownian motion.

Bond insurance Insurance policies written by commercial
insurance companies wherein the insurance company agrees to pay
the bondholder principal and/or coupon interest that is due on a
bond that is not paid by the issuer. These policies were originally
issued only on municipal bonds, but have subsequently been written

for corporate bonds and collateralized issues. Insured bond issues
generally receive the bond rating equal to that held by the insurance
company.

Bond ladder A strategy for managing a fixed-income portfolio
where the investment funds are divided evenly among bonds that
mature at regular intervals surrounding the desired time horizon.

Bond price volatility The percentage changes in bond prices over
time.

Bond swap An active bond portfolio management strategy that
exchanges one position for another to take advantage of some
difference between them.

Business risk The variability of operating income arising from the
characteristics of the firm’s industry. Two sources of business risk are
sales variability and operating leverage.

Buy-and-hold strategy A passive portfolio management strategy in
which securities (bonds or stocks) are bought and held to maturity.

C
Call market A market in which trading for individual stocks only
takes place at specified times. All the bids and asks available at the
time are combined and the market administrators specify a single
price that will possibly clear the market at that time.

Call option Option to buy an asset within a certain period at a
specified price called the exercise price.

Call premium Amount above par that an issuer must pay to a
bondholder for retiring the bond before its stated maturity.

Call provisions Specifies when and how a firm can issue a call for
bonds outstanding prior to their maturity.

Cap agreement A contract that on each settlement date pays the
holder the greater of the difference between the reference rate and
the cap rate or zero; it is equivalent to a series of call options at the
reference rate.

Capital appreciation A return objective in which the investor
seeks to increase the portfolio value, primarily through capital gains,
over time to meet a future need rather than dividend yield.

Capital asset pricing model (CAPM) A theory concerned with
deriving the expected or required rates of return on risky assets
based on the assets’ systematic risk relative to a market portfolio.

Capital market instruments Fixed-income or equity investments
that trade in the secondary market.

Capital market line (CML) The line from the intercept point that
represents the risk-free rate tangent to the original efficient frontier; it
becomes the new efficient frontier since investments on this line
dominate all the portfolios on the original Markowitz efficient frontier.

Capital preservation A return objective in which the investor
seeks to minimize the risk of loss; generally a goal of the risk-averse
investor.

Certificates of deposit (CDs) Instruments issued by banks and
S&Ls that require minimum deposits for specified terms and that
pay higher rates of interest than deposit accounts.

Characteristic line Regression line that indicates the systematic
risk (beta) of a risky asset.

Closed-end investment company An investment company that
issues only a limited number of shares, which it does not redeem
(buy back). Instead, shares of a closed-end fund are traded in
securities markets at prices determined by supply and demand.
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Coefficient of variation (CV) A measure of relative variability that
indicates risk per unit of return. It is equal to: standard deviation
divided by the mean value. When used in investments, it is equal to:
standard deviation of returns divided by the expected rate of return.

Coincident indicators A set of economic variables whose values
reach peaks and troughs at about the same time as the aggregate
economy.

Collar agreement A hedging arrangement where an underlying
asset is protected against decreases in value by the simultaneous
purchase of a put option and sale of a call option.

Collateral trust bonds A mortgage bond wherein the assets
backing the bond are financial assets like stocks and bonds.

Collateralized debt obligations (CDOs) Considered part of the
asset-backed securities (ABSs) market because they are backed by the
cash flows from a portfolio of securities. In contrast to the specific
securities such as mortgages, credit card debt, and auto loans, CDOs
are unique because they will generally include a variety of debt with
a diversity of credit ratings. Finally, there are typically several
tranches with different credit ratings from AAA to non-investment
grade.

Collateralized mortgage obligation (CMO) A debt security based
on a pool of mortgage loans that provides a relatively predictable
term by paying of tranches in specified order.

Commission brokers Employees of a member firm who buy or sell
securities for the customers of the firm.

Common stock An equity investment that represents ownership of
a firm, with full participation in its success or failure. The firm’s
directors must approve dividend payments.

Common-size statements The normalization of balance sheet and
income statement items to allow for more meaningful comparison of
different-sized firms. Balance sheet items are divided by total assets;
income statement items are divided by total sales.

Competitive bid An underwriting alternative wherein an issuing
entity (governmental body or a corporation) specifies the type of
security to be offered (bonds or stocks) and the general
characteristics of the issue, and the issuer solicits bids from
competing investment banking firms with the understanding that the
issuer will accept the highest bid from the bankers.

Competitive environment The level of intensity of competition
among firms in an industry, determined by an examination of five
competitive forces.

Competitive strategy The search by a firm for a favorable
competitive position within an industry within the known
competitive environment.

Completely diversified portfolio A portfolio in which all
unsystematic risk has been eliminated by diversification.

Completeness fund A specialized index used to form the basis of a
passive portfolio whose purpose is to provide diversification to a
client’s total portfolio by excluding those segments in which the
client’s active managers invest.

Composite Leading Indicator Index An index that reflects the
composite performance of 10 economic series that have historically
experienced peaks and troughs before corresponding peaks and
troughs in aggregate economic activity. Results for this composite
index are published monthly by The Conference Board.

Composite measure An investment performance statistic that
considers both the return and risk associated with a portfolio (e.g.,
Sharpe measure, Treynor measure, Jensen measure).

Computer-Assisted Execution System (CAES) A service created
by Nasdaq that automates order routing and execution for securities
listed on domestic stock exchanges and involved on the Intermarket
Trading System (ITS).

Consolidated Quotation Sytem (CQS) An electronic quotation
service for issues listed on the NYSE, the AMEX, or regional
exchanges and traded on the Nasdaq InterMarket.

Consolidation phase Phase in the investment life cycle during
which individuals who are typically past the midpoint of their career
have earnings that exceed expenses and invest them for future
retirement or estate planning needs.

Construct the portfolio Given the strategy and economic outlook,
what specific stocks and/or bonds will be put into the portfolio at the
present time that are consistent with the client’s policy statement.

Contango A situation in a futures market where the current
contract price is greater than the current spot price for the
underlying asset.

Contingent deferred sales load A mutual fund that imposes a
sales charge when the investor sells or redeems shares; also referred
to as rear-end loads or redemption charges.

Continual monitoring The constant evaluation of the economic
environment, the policy statement, and the portfolio to ensure that it
is consistent with the policy statement. Also involves evaluating
performance to determine if changes are required in the portfolio,
the strategy, or the policy statement.

Continuous market A market where stocks are priced and traded
continuously by an auction process or by dealers when the market is
open.

Contract price The transaction price specified in a forward or
futures contract.

Contrarian An investment strategy that attempts to buy (or sell)
securities on which the majority of other investors are bearish (or
bullish).

Convenience yield An adjustment made to the theoretical forward
or futures contract delivery price to account for the preference that
consumers have for holding spot positions in the underlying asset.

Conversion factors The adjustments made to Treasury bond
futures contract terms to allow for the delivery of an instrument
other than the standardized underlying asset.

Conversion parity price The price at which common stock can be
obtained by surrendering the convertible instrument at par value.

Conversion premium The excess of the market value of the
convertible security over its equity value if immediately converted
into common stock. Typically expressed as a percentage of the equity
value.

Conversion ratio The number of shares of common stock for
which a convertible security may be exchanged.

Conversion value The value of the convertible security if
converted into common stock at the stock’s current market price.

Convertible bonds A bond with the added feature that the
bondholder has the option to turn the bond back to the firm in
exchange for a specified number of common shares of the firm.

Convexity A measure of the degree to which a bond’s price-yield
curve departs from a straight line. This characteristic affects
estimates of a bond’s price volatility for a given change in yields.

Core-plus bond portfolio management This is a combination
approach to bond portfolio management wherein a significant (core)
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part of the portfolio (e.g., 70–75 percent) is managed passively in a
widely recognized sector of the bond market, such as an aggregate
bond index or a U.S. government/corporate sector. The rest of the
portfolio would be actively managed in one or several “plus” sectors
that are less efficient than the core component—for example, high-
yield bonds, foreign bonds, or emerging market debt.

Correlation coefficient A standardized measure of the relationship
between two variables that ranges from −1.00 to +1.00.

Cost of carry The net amount that would be required to store a
commodity or security for future delivery, usually calculated as
physical storage costs plus financial capital costs less dividends paid
to the underlying asset.

Counterparty A participant to a derivative transaction.

Country risk Uncertainty due to the possibility of major political
or economic change in the country where an investment is located;
also called political risk.

Coupon Indicates the interest payment on a debt security. It is the
coupon rate times the par value that indicates the interest payments
on a debt security.

Coupon reinvestment risk The component of interest rate risk
due to the uncertainty of the rate at which coupon payments will be
reinvested.

Covariance A measure of the degree to which two variables, such
as rates of return for investment assets, move together over time
relative to their individual mean returns.

Covered call A trading strategy in which a call option is sold as a
supplement to a long position in an underlying asset or portfolio of
assets.

Covered interest arbitrage A trading strategy involving borrowing
money in one country and lending it to another designed to exploit
price deviations from the interest rate parity model.

Credit analysis An active bond portfolio management
strategy designed to identify bonds that are expected to experience
changes in rating. This strategy is critical when investing in high-
yield bonds.

Credit default swap An agreement in which the protection buyer
makes periodic premium payments in exchange for the protection
seller’s obligation to make a settlement payment that is contingent
on the occurrence of a credit-related event to a predetermined
reference entity, usually a specific bond or bond index.

Cross hedge A trading strategy in which the price volatility of a
commodity or security position is hedged with a forward or futures
contract based on a different underlying asset or different settlement
terms.

Crossover price The price at which the yield to maturity equals the
yield to call. Above this price, yield to call is the appropriate yield
measure; below this price, yield to maturity is the appropriate yield
measure.

Cross-sectional analysis An examination of a firm’s performance
in comparison to other firms in the industry with similar
characteristics to the firm being studied.

Cross-sectional return studies Studies wherein investigators look
for public information that can be used to predict the cross-sectional
distribution of risk-adjusted returns—for example, is there an inverse
relationship between market-value size of a firm and future risk-
adjusted rates of return for its stock?

Current income A return objective in which the investor seeks to
generate income rather than capital gains. This is generally a goal of

an investor who wants to supplement earnings with income to meet
living expenses.

Current yield A bond’s yield as measured by its current income
(coupon) as a percentage of its market price.

Cyclical change An economic trend arising from the ups and
downs of the business cycle.

Cyclical company A firm whose earnings rise and fall with general
economic activity.

Cyclical stock A stock with a high beta; its gains typically exceed
those of a rising market and its losses typically exceed those of a
falling market.

D
Debentures Bonds that promise payments of interest and principal
but pledge no specific assets. Holders have first claim on the issuer’s
income and unpledged assets; also known as unsecured bonds.

Declining trend channel The range defined by security prices as
they move progressively lower.

Dedication A portfolio management technique in which the
portfolio’s cash flows are used to retire a set of liabilities over time.

Dedication with reinvestment A dedication strategy in which
portfolio cash flows may precede their corresponding liabilities. Such
cash flows can be reinvested to earn a return until the date the
liability is due to be paid.

Defensive company Firms whose future earnings are likely to
withstand an economic downturn.

Defensive competitive strategy Positioning the firm so that its
capabilities provide the best means to deflect the effect of the
competitive forces in the industry.

Defensive stock A stock whose return is not expected to decline as
much as that of the overall market during a bear market (a beta less
than one).

Defined benefit pension plan A pension plan to which the
company contributes a certain amount each year and promises to
pay employees a specified income after they retire. The benefit size is
based on factors such as workers’ salary and time of employment.

Defined contribution pension plan A pension plan in which
worker benefits are determined by the size of employees’
contributions to the plan and the returns earned on the fund’s
investments.

Delta The change in the price of the option with respect to a one
dollar change in the price of the underlying asset; this is the option’s
hedge ratio, or the number of units of the underlying asset that can
be hedged by a single option contract.

Derivative security An instrument whose market value ultimately
depends upon, or derives from, the value of a more fundamental
investment vehicle called the underlying asset or security.

Diffusion index for stocks An indicator of the number of stocks
rising during a specified period of time relative to the number of
stocks declining and not changing price.

Discount A bond selling at a price below par value due to capital
market conditions.

Dividend discount model (DDM) A technique for estimating the
value of a stock issue as the present value of all future dividends.

Downside risk The volatility in a portfolio based on returns that
fall below a minimum acceptable threshold level, which is specified
by the investor.
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DuPont system A method of examining ROE by breaking it down
into three component parts: (1) profit margin, (2) total asset
turnover, and (3) financial leverage.

Duration A measure of the interest rate sensitivity of a bond’s
market price taking into consideration its coupon and term to
maturity; the percent change in price for 100-basis point change in
yield.

Duration strategy A portfolio management strategy employed to
reduce the interest rate risk of a bond portfolio by matching the
modified duration of the portfolio with its investment horizon. For
example, if the investment horizon is 10 years, the portfolio manager
would construct a portfolio that has a modified duration of 10 years.
This strategy is referred to as immunization of the portfolio.

E
Earnings momentum A strategy in which portfolios are
constructed of stocks of firms with rising earnings.

Earnings multiplier model A technique for estimating the value of
a stock issue as a multiple of its future earnings per share.

Earnings surprise A company announcement of earnings that
differ from analysts’ prevailing expectations.

EBITDA Earnings before interest, taxes, depreciation, and
amortization.

Economic value added (EVA) Internal management performance
measure that compares net operating profit to total cost of capital.
Indicates how profitable company projects are as a sign of
management performance.

Effective duration Direct measure of the interest rate sensitivity of
a bond (or any financial instrument) based upon price changes
derived from a pricing model.

Efficient capital market A market in which security prices rapidly
reflect all information about securities.

Efficient frontier The set of portfolios that has the maximum rate
of return for every given level of risk, or the minimum risk for every
potential rate of return.

Electronic Communication Network (ECN) A computerized
trading system that matches buy and sell orders, usually for retail
and small institutional trading. ECNs act for customers as a broker—
they do not buy or sell from their own accounts. Put another way,
they are electronic order books without designated market makers.

Electronic Crossing System (ECS) An electronic trading system
that matches large buy and sell orders.

Empirical duration Measures directly the interest rate sensitivity
of an asset by examining the percentage price change for an asset in
response to a change in yield during a specified period of time.

Ending-wealth value The total amount of money derived from
investment in a bond until maturity, including principal, coupon
payments, and income from reinvestment of coupon payments.

Enhanced indexing A portfolio management strategy that
attempts to outperform a designated benchmark on a risk-adjusted
basis by combining passive (i.e., indexed) and active management
approaches.

Equipment trust certificates Mortgage bonds that are secured by
specific pieces of transportation equipment like boxcars and planes.

Equity collar An option-based hedging strategy that protects a
stock position from price declines by purchasing a put option that is
paid for by the sale of a call option.

Equity swap A swap transaction in which one cash flow is tied to
the return to an equity portfolio position, often an index such as the
Standard and Poor’s 500, while the other is based on a floating-rate
index.

Equivalent taxable yield (ETY) A yield on a tax-exempt bond
that adjusts for its tax benefits to allow comparisons with taxable
bonds.

Estimated rate of return The rate of return an investor anticipates
earning from a specific investment over a particular future holding
period.

Eurobonds Bonds denominated in a currency not native to the
country in which they are issued.

European option An option contract that can only be exercised on
its expiration date.

Event study Research that examines the reaction of a security’s
price to a specific company, world event, or news announcement.

Exchange clearinghouse The functional unit attached to a futures
exchange that guarantees contract performance, oversees delivery,
serves as a bookkeeper, and calculates settlement transactions.

Exchange rate risk Uncertainty due to the denomination of an
investment in a currency other than that of the investor’s own
country.

Exchange-traded fund (ETF) A tradable depository receipt that
gives investors a pro rata claim to the returns associated with a
portfolio of securities (often designed to mimic an index, such as the
Standard and Poor’s 500) held in trust by a financial institution.

Exercise price The transaction price specified in an option
contract; also known as the strike price.

Expected rate of return The return that analysts’ calculations
suggest a security should provide, based on the market’s rate of return
during the period and the security’s relationship to the market.

Expense ratio The percentage of a fund’s assets deducted annually
for expenses, including management fees, administrative fees, and
operating costs, but not including security trading fees.

Expiry The expiration date of a derivative security.

Extended DuPont System A method of examming ROE by
breaking it down into five component parts.

External efficiency A market in which prices adjust quickly to new
information regarding supply or demand. Also referred to as
informational efficiency.

F
Fiduciary A person who supervises or oversees the investment
portfolio of a third party, such as in a trust account, and makes
investment decisions in accordance with the owner’s wishes.

Filter rule A trading rule that recommends security transactions
when price changes exceed a previously determined percentage.

Financial risk The variability of future income arising from the
firm’s fixed financing costs, for example, interest payments. The
effect of fixed financial costs is to magnify the effect of changes in
operating profit on net income or earnings per share.

Fixed-income investments Loans with contractually mandated
payment schedules from firms or governments to investors.

Flash crash A major decline in stock prices that occurred on May
6, 2010, caused by a group of sell transactions imbedded in an
algorithmic trading program. The sudden decline caused several
other trading programs to withdraw from the market that resulted in
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significant illiquidity and the crash. Subsequently the market
recovered almost as fast and many of the drastic market trades were
cancelled.

Flat trend channel The range defined by security prices as they
maintain a relatively steady level.

Flexible portfolio fund Mutual fund that allows managers to shift
assets between stocks, bonds, and cash acccording to changing
market conditions; also known as asset allocation fund.

Floating-rate note (FRN) Short- to intermediate-term bonds with
regularly scheduled coupon payments linked to a variable interest
rate, most often LIBOR.

Floor agreement A contract that on each settlement date pays the
holder the greater of the difference between the floor rate and the
reference rate or zero; it is equivalent to a series of put options on
the reference rate.

Floor brokers Independent members of an exchange who act as
brokers for other members.

Foreign bonds Bond issues sold primarily in one country and
currency by a borrower of a different nationality. For example, a U.S.
dollar bond sold in the United States by a Japanese firm (referred to
as YanKee bonds).

Forward contract An agreement between two counterparties that
requires the exchange of a commodity or security at a fixed time in
the future at a predetermined price.

Forward discount A situation where, from the perspective of the
domestic country, the spot exchange rate is smaller than the forward
exchange rate with a foreign country.

Forward premium A situation where, from the perspective of the
domestic country, the spot exchange rate is larger than the forward
exchange rate with a foreign country.

Forward rate A short-term yield for a future holding period
implied by the spot rates of two securities with different maturities.

Forward rate agreement (FRA) A transaction in which two
counterparties agree to a single exchange of cash flows based on a
fixed and floating rate, respectively.

Franchise factor A firm’s unique competitive advantage that
makes it possible for a firm to earn excess returns (rates of return
above a firm’s cost of capital) on its capital projects. In turn, these
excess returns and the franchise factor cause the firm’s stock price to
have a P/E ratio above its base P/E ratio that is equal to 1/k.

Free cash flow to equity This cash flow measure equals cash flow
from operations minus capital expenditures and debt payments.

Full replication A technique for constructing a passive index
portfolio in which all securities in an index are purchased in
proportion to their weights in the index.

Futures contract An agreement that provides for the future
exchange of a particular asset at a specified delivery date in exchange
for a specified payment at the time of delivery.

G
General obligation bond (GO) A municipal issue serviced from
and guaranteed by the issuer’s full taxing authority.

Generally accepted accounting principles (GAAP) Accounting
principles formulated by the Financial Accounting Standards Board
and used to construct financial statements.

Geometric mean (GM) The nth root of the product of the annual
holding period returns for n years minus 1.

Gifting phase Phase in the investment life cycle during which
individuals use excess assets to financially assist relatives or friends,
establish charitable trusts, or construct trusts to minimize estate taxes.

Government sponsored enterprises (GSEs) Entities set up by the
government to provide support for specific segments of the economy
considered important by the government. Prime examples are the
Federal National Mortgage Association (referred to as Fannie Mae)
and Federal Home Loan Corporation (Freddie Mac) that were set up
to reduce the cost of borrowing by home owners. They issue
securities directly in the market at rates that are generally higher
than Treasuries because they are not backed by the full credit of the
government, but lower than corporations. Funds from the sale of
securities are used to acquire mortgages that are securitized and sold
to institutions and individual investors.

Growth company A company that consistently has the
opportunities and ability to invest in projects that provide rates of
return that exceed the firm’s cost of capital. Because of these
investment opportunities, it retains a high proportion of earnings,
and its earnings grow faster than those of average firms.

Growth stock A stock issue that generates a higher rate of return
than other stocks in the market with similar risk characteristics.

H
Hedge A trading strategy in which derivative securities are used to
reduce or completely offset a counterparty’s risk exposure to an
underlying asset.

Hedge fund An investment vehicle designed to manage a private,
unregistered portfolio of assets according to any of several strategies.
The investment strategy often employs arbitrage trading and
significant financial leverage (e.g., short selling, borrowing,
derivatives), while the compensation arrangement for the manager
typically specifies considerable profit participation.

Hedge ratio The number of derivative contracts that must be
transacted to offset the price volatility of an underlying commodity
or security position.

High Frequency Trading (HFT) Numerous short term trades by
firms or institutions that are initiated and determined by computer
algorithms as discussed under “algorithmic trading.” The result can
be thousands of daily trades with round trip transactions completed
in microseconds.

High-yield bond A bond rated below investment grade; also
referred to as speculative-grade bonds or junk bonds.

Holdings-base measure A performance measure based on how a
manager changes the portfolio’s security holdings over time, often in
comparison to a benchmark portfolio.

Holding period return (HPR) The total return from an investment,
including all sources of income, for a given period of time. A value of
1.0 indicates no gain or loss. Equal to ending wealth/beginning wealth.

Holding period yield (HPY) The total return from an investment
for a given period of time stated as a percentage; equal to HPR-1.

I
Immunization A bond portfolio management technique of
matching modified duration to the investment horizon of the
portfolio to eliminate interest rate risk.

Implied volatility The standard deviation of changes in the price
of the underlying asset that can be inferred from an option’s market
price in relation to a specific valuation model.
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In the money An option that has positive intrinsic value.

Incentive compensations A scheme for paying investment
managers according to the performance of the portfolio, often based
on the level of assets under management.

Income bonds Debentures that stipulate interest payments only
if the issuer earns the income to make the payments by specified
dates.

Income statement A financial statement that shows the flow of the
firm’s sales, expenses, and earnings over a period of time.

Indenture The legal agreement that lists the obligations of the
issuer of a bond to the bondholder, including payment schedules,
call provisions, and sinking funds.

Indexing A passive bond portfolio management strategy that seeks
to match the composition, and therefore the performance, of a
selected market index.

Industry life cycle analysis An analysis that focuses on the
industry’s stage of development.

Information An attribute of a good market that includes providing
buyers and sellers with timely, accurate information on the volume
and prices of past transactions and on all currently outstanding bids
and offers.

Information ratio Statistic used to measure a portfolio’s average
return in excess of a comparison, benchmark portfolio divided by the
standard deviation of this excess return.

Informationally efficient market A more technical term for an
efficient capital market that emphasizes the role of information in
setting the market price.

Initial public offering (IPO) A new issue by a firm that has no
existing public market.

Interest rate anticipation An active bond portfolio management
strategy designed to preserve capital or take advantage of capital
gains opportunities by predicting interest rates and their effects on
bond prices.

Interest rate collar The combination of a long position in a cap
agreement and a short position in a floor agreement, or vice versa; it
is equivalent to a series of range forward positions.

Interest rate parity The relationship that must exist in an efficient
market between the spot and forward foreign exchange rates between
two countries and the interest rates in those countries.

Interest rate risk The uncertainty of returns on an investment due
to possible changes in interest rates over time.

Interest rate swap An agreement calling for the periodic exchange
of cash flows, one based on an interest rate that remains fixed for the
life of the contract and the other that is linked to a variable-rate index.

Interest-on-interest Bond income from reinvestment of coupon
payments.

Intermarket Trading System (ITS) A computerized system that
connects competing exchanges and dealers who trade stocks listed
on an exchange. Its purpose is to help customers find the best
market for these stocks at a point in time.

Internal liquidity (solvency) ratios Financial ratios that measure
the ability of the firm to meet future short-term financial obligations.

Internal rate of return (IRR) The discount rate at which cash
outflows of an investment equal cash inflows.

International domestic bonds Bonds issued by a foreign firm,
denominated in the firm’s native currency, and sold within its own
country.

Intrinsic value The portion of a call option’s total value equal to
the greater of either zero or the difference between the current value
of the underlying asset and the exercise price; for a put option,
intrinsic value is the greater of either zero or the exercise price less
the underlying asset price; for a stock, it is the value derived from
fundamental analysis of the stock’s expected returns or cash flows.

Investment The current commitment of dollars for a period of
time in order to derive future payments that will compensate the
investor for the time the funds are committed, the expected rate of
inflation, and the uncertainty of future payments.

Investment company A firm that sells shares of the company and
uses the proceeds to buy portfolios of stock, bonds, or other financial
instruments.

Investment decision process Estimation of intrinsic value for
comparison with market price to determine whether or not to invest.

Investment horizon The time period used for planning and
forecasting purposes or the future time at which the investor requires
the invested funds.

Investment management company A company separate from the
investment company that manages the portfolio and performs
administrative functions.

Investment strategy A decision by a portfolio manager regarding
how he or she will manage the portfolio to meet the goals and
objectives of the client. This will include either active or passive
management and, if active, what style in terms of top-down or
buttom-up or fundamental versus technical.

J
January effect A frequent empirical anomaly where risk-adjusted
stock returns in the month of January are significantly larger than
those occurring in any other month of the year.

J-curve effect The tendency for the returns to private equity funds
to be negative initially and then positive in later years as the more
profitable investments are realized.

Jensen measure An absolute measure of a portfolio’s risk-adjusted
performance, computed as the intercept in a regression equation
where the excess returns to a manager’s portfolio and the market
index are, respectively, the dependent and independent variables.

L
Lagging indicators A set of economic variables whose values reach
peaks and troughs after the aggregate economy.

Leading indicators A set of economic variables whose values reach
peaks and troughs in advance of the aggregate economy.

Limit order An order that lasts for a specified time to buy or sell a
security when and if it trades at a specified price.

Limited partnership A business organization with one or more
general partners who manage the business and assume legal debts
and obligations, and one or more limited partners who are liable
only to the extent of their investments.

Liquid Term used to describe an asset that can be quickly
converted to cash at a price close to fair market value.

Liquidity The ability to buy or sell an asset quickly and at a
reasonable price based on information.

Liquidity preference hypothesis One of the alternative
explanations for the different shapes of the term structure of interest
rates. This hypothesis holds that long-term securities should provide
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higher promised yields than short-term securities because of the
higher price volatility of long-maturity (high duration) bonds.

Liquidity risk Uncertainty due to the ability to buy or sell an
investment in the secondary market.

Long hedge A long position in a forward or futures contract used to
offset the price volatility of a short position in the underlying asset.

Long position The buyer of a commodity or security or, for a
forward contract, the counterparty who will be the eventual buyer of
the underlying asset.

Long-term, high-priority goal A long-term financial investment
goal of personal importance that typically includes achieving
financial independence, such as being able to retire at a certain age.

Lower-priority goal A financial investment goal of lesser personal
importance, such as taking a luxurious vacation or buying a car every
few years.

Low-load fund A mutual fund that imposes a moderate front-end
sales charge when the investor buys the fund, typically 3 to 4 percent.

M
Macaulay duration A measure of the time flow of cash from a
bond where cash flows are weighted by present values discounted by
the yield to maturity.

Maintenance margin The required proportion that the investor’s
equity value must be to the total market value of the stock. If the
proportion drops below this percent, the investor will receive a
margin call.

Management and advisory firm A firm that provides a range of
services from standard banking transactions (savings accounts,
personal loans) to advising individual and institutional investors on
structuring their portfolios and managing investment funds.

Management effect A combination of the interest rate anticipation
effect, the analysis effect, and the trading effect.

Management fee The compensation an investment company pays
to the investment management company for its services. The average
annual fee is about 0.5 percent of fund assets.

Margin The percent of cost a buyer pays in cash for a security,
borrowing the balance from the broker. This introduces leverage,
which increases the risk of the transaction.

Margin account The collateral posted with the futures exchange
clearinghouse by an outside counterparty to insure its eventual
performance; the initial margin is the deposit required at contract
origination while the maintenance margin is the minimum collateral
necessary at all times.

Margin call A request by an investor’s broker for additional capital
for a security bought on margin if the investor’s equity value declines
below the required maintenance margin.

Marginal tax rate The part of each additional dollar in income
that is paid as tax.

Marked to market The settlement process used to adjust the
margin account of a futures contract for daily changes in the price of
the underlying asset.

Market The means through which buyers and sellers are brought
together to aid in the transfer of goods and/or services.

Market order An order to buy or sell a security immediately at the
best price available.

Market portfolio The portfolio that includes all risky assets with
relative weights equal to their proportional market values.

Market risk premium The amount of return above the risk-free
rate that investors expect from the market in general as
compensation for systematic risk.

Market value added (MVA) External management performance
measure to compare the market value of the company’s debt and
equity with the total capital invested in the firm.

Maturity strategy A portfolio management strategy employed to
reduce the interest rate risk of a bond portfolio by matching the
maturity of the portfolio with its investment horizon. For example, if
the investment horizon is 10 years, the portfolio manager would
construct a portfolio that will mature in 10 years.

Mean rates of return The average of an investment’s returns over
an extended period of time.

Modified duration A measure of Macaulay duration divided by
one plus the bond’s periodic yield used to approximate the bond’s
price volatility.

Money market The market for short-term debt securities with
maturities of less than one year.

Money market fund A fund that invests in short-term securities
sold in the money market. (Large companies, banks, and other
institutions also invest their surplus cash in the money market for
short periods of time.) In the entire investment spectrum, these are
generally the safest, most stable securities available. They include
Treasury bills, certificates of deposit of large banks, and commercial
paper (short-term IOUs of large corporations).

Money-weighted return The discount rate that sets the present
value of a future set of cash flows equal to the investment’s current
value; also known as the internal rate of return.

Mortgage bonds Bonds that pledge specific assets such as
buildings and equipment. The proceeds from the sale of these assets
are used to pay off bondholders in case of bankruptcy.

Moving average The continually recalculating average of security
prices for a period, often 200 days, to serve as an indication of the
general trend of prices and also as a benchmark price.

Multifactor model An empirical version of the APT where the
investor chooses the exact number and identity of the common risk
factors used to describe an asset’s risk-return relationship. Risk factors
are often designated asmacroeconomic variables (e.g., inflation,
changes in gross domestic product) or microeconomic variables (e.g.,
security-specific characteristics like firm size or book-to-market ratios).

Municipal bond insurance See Bond insurance.

Mutual fund An investment company that pools money from
shareholders and invests in a variety of securities, including stocks,
bonds, and money market securities. A mutual fund ordinarily
stands ready to buy back (redeem) its shares at their current net asset
value, which depends on the market value of the fund’s portfolio of
securities at the time. Mutual funds generally continuously offer new
shares to investors.

N
Nasdaq InterMarket A trading system that includes Nasdaq
market makers and ECNs that quote and trade stocks listed on the
NYSE and the AMEX. It involves dealers from the Nasdaq market
and the Intermarket Trading System (ITS). In many ways, this has
become what had been labeled the third market.

National Association of Securities Dealers Automated Quotation
(Nasdaq) system An electronic system for providing bid-ask
quotes on OTC securities.
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Near-term, high-priority goal A short-term financial investment
goal of personal importance, such as accumulating funds for making
a house down payment or buying a car.

Negotiated sales An underwriting arrangement wherein the sale of
a security issue by an issuing entity (governmental body or a
corporation) is done using an investment banking firm that
maintains an ongoing relationship with the issuer. The
characteristics of the security issue are determined by the issuer in
consultation with the investment banker.

Net asset value (NAV) per share The market value of an
investment company’s assets (securities, cash, and any accrued
earnings) after deducting liabilities, divided by the number of shares
outstanding.

Net present value (NPV) A measure of the excess cash flows
expected from an investment proposal. It is equal to the present
value of the cash inflows from an investment proposal, discounted at
the required rate of return for the investment, minus the present
value of the cash outflows required by the investment, also
discounted at the investment’s required rate of return. If the derived
net present value is a positive value (i.e., there is an excess net
present value), the investment should be acquired since it will
provide a rate of return above its required returns.

New issue Common stocks or bonds offered by companies for
public sale.

No-load fund A mutual fund that sells its shares at net asset value
without adding sales charges.

Nominal yield A bond’s yield as measured by its coupon rate.

Normal portfolio A specialized or customized benchmark
constructed to evaluate a specific manager’s investment style or
philosophy.

Notes Intermediate-term debt securities with maturities longer
than 1 year but less than 10 years.

Notional principal The principal value of a swap transaction,
which is not exchanged but is used as a scale factor to translate
interest rate differentials into cash settlement payments.

O
Objectives The investor’s goals expressed in terms of risk and
return and included in the policy statement.

Offensive competitive strategy A strategy whereby a firm attempts
to use its strengths to affect the competitive forces in the industry
and, in so doing, improves the firm’s relative position in the
industry.

130/30 strategy An active equity portfolio management approach
that allows short positions up to a certain percentage (e.g., 30) of
capital and an equal percentage of leveraged long positions.

Open-end investment company The more formal name for a
mutual fund, which derives from the fact that it continuously offers
new shares to investors and redeems them (buys them back) on
demand.

Operating efficiency ratios Financial ratios intended to indicate
how efficiently management is utilizing the firm’s assets in terms of
dollar sales generated per dollar of assets. Primary examples would
be: total asset turnover, fixed asset turnover, or equity turnover.

Operating leverage The use of fixed-production costs in the firm’s
operating cost structure. The effect of fixed costs is to magnify the
effect of a change in sales on operating profits.

Operating profitability ratios Financial ratios intended to
indicate how profitable the firm is in terms of the percent of profit
generated from sales. Alternative measures would include operating
profit (EBIT)/net sales, pretax profit (EBT)/net sales, and net profit/
sales.

Optimal portfolio The portfolio on the efficient frontier that has
the highest utility for a given investor. It lies at the point of tangency
between the efficient frontier and the curve with the investor’s
highest possible utility.

Option-adjusted duration An estimate of the duration of a bond
that specifically adjusts for the existence of an embedded put and/or
call option in the bond. It can be envisioned as the duration of a
noncallable bond minus the duration of an embedded call option or
plus the duration of an embedded put option.

Options Clearing Corporation (OCC) A company designed to
guarantee, monitor margin accounts, and settle exchange-traded
option transactions.

Option contract An agreement that grants the owner the right, but
not the obligation, to make a future transaction in an underlying
commodity or security at a fixed price and within a predetermined
time in the future.

Option premium The initial price that the option buyer must pay
to the option seller to acquire the contract.

Option-adjusted spread A type of yield spread that considers
changes in the term structure and alternative estimates of the
volatility of interest rates. It is spread after adjusting for embedded
options.

Options Clearing Corporation (OCC) A company designed to
guarantee, monitor margin accounts, and settle exchange-traded
option transactions.

OTC Electronic Bulletin Board (OTCBB) A regulated quotation
service that displays real-time quotes, last-sale prices, and volume
information for a specified set of over-the-counter (OTC) securities
that are not traded on the formal Nasdaq market.

Out of the money An option that has no intrinsic value.

Overfunded plan A defined benefit pension plan in which the
present value of the pension liabilities is less than market value of the
plan’s assets.

Overweighted A condition in which a portfolio, for whatever
reason, includes more of a class of securities than the relative market
value alone would justify.

P
Par value See Principal.

Payback The time required for the added income from the
convertible security relative to the stock to offset the conversion
premium.

Peak The culmination of a bull market when prices stop rising and
begin declining.

Peer group comparison A method of measuring portfolio
performance by collecting the returns produced by a representative
universe of investors over a specific period of time.

Performance presentation standards (PPS) A comprehensive set
of reporting guidelines created by the Association for Investment
Management and Research (AIMR) (now the CFA Institute), in an
effort to fulfill the call for uniform, accurate, and consistent
performance reporting.
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Perpetuity An investment without any maturity date. It provides
returns to its owner indefinitely.

Personal trust An amount of money set aside by a grantor and often
managed by a third party, the trustee. Often constructed so one party
receives income from the trust’s investments and another party receives
the residual value of the trust after the income beneficiaries’ death.

Policy effect The difference in performance of a bond portfolio
from that of a chosen index due to differences in duration, which
result from a fund’s investment policy.

Policy statement A statement in which the investor specifies
investment goals, constraints, and risk preferences.

Portfolio A group of investments. Ideally, the investments should
have different patterns of returns over time.

Portfolio turnover The total dollar value of securities sold from a
portfolio in a year divided by the average assets under management
for the fund during the same period.

Preferred stock An equity investment that stipulates the dividend
payment either as a coupon or a stated dollar amount. The firm’s
directors may withhold dividend payments.

Premium A bond selling at a price above par value due to capital
market conditions.

Price continuity A feature of a liquid market in which there are
small price changes from one transaction to the next due to the
depth of the market.

Price momentum A portfolio strategy in which you acquire stocks
that have enjoyed above-market stock price increases.

Price risk The component of interest rate risk due to the
uncertainty of the market price of a bond caused by changes in
market interest rates.

Price/earnings (P/E) ratio The number by which expected
earnings per share is multiplied to estimate a stock’s value; also
called the earnings multiplier.

Price-weighted index An index calculated as an arithmetic mean
of the current prices of the sampled securities.

Price-yield curve Created by plotting the set of computed prices
for a specific bond against an alternative set of potential yields. It
generally shows the convexity of the curve.

Primary market The market in which newly issued securities are
sold by their issuers, who receive the proceeds.

Principal (par value) The original value of the debt underlying a
bond that is payable at maturity.

Private equity An ownership interest in a company or collection of
assets that is not publicly traded on an exchange or in the over-the-
counter market.

Private placement A new issue sold directly to a small group of
investors, usually institutions.

Promised yield to call (YTC) A bond’s yield if held until the first
available call date, with reinvestment of all coupon payments at the
yield-to-call rate.

Promised yield to maturity (YTM) The most widely used measure
of a bond’s yield that states the fully compounded rate of return on a
bond bought at market price and held to maturity with reinvestment
of all coupon payments at the yield to maturity rate.

Protective put A trading strategy in which a put option is purchased
as a supplement to a long position in an underlying asset or portfolio
of assets; the most straightforward form of portfolio insurance.

Public bond A long-term, fixed-obligation debt security in a
convenient, affordable denomination for sale to individuals and
financial institutions.

Pure auction market A trading system in which interested buyers
and sellers submit bid and ask prices for given stocks to a central
location where the orders are matched by a broker who does not
own the stock but acts as a facilitating agent. In the current
environment the facilitator can be a computer as well as an
individual.

Pure cash-matched dedicated portfolio A conservative dedicated
portfolio management technique aimed at developing a bond
portfolio that will provide cash payments that exactly match the
specified liability schedules.

Put options Options to sell a security (stock or bond) within a
certain period at a specified price.

Put-call parity The relationship that must exist in an efficient
market between the prices for put and call options having the same
underlying asset, exercise price, and expiration date.

Q
Quadratic optimization A technique that relies on historical
correlations in order to construct a portfolio that seeks to minimize
tracking error with an index.

Quality financial statements Financial statements that most
knowledgeable observers (analysts, portfolio managers) would
consider conservatively prepared in terms of sales, expenses, earnings,
and asset valuations. The results reported would reflect reasonable
estimates and indicate what truly happened during the period and the
legitimate value of assets and liabilities on the balance sheet.

R
Range forward A trading strategy based on a variation of the put-
call parity model where, for the same underlying asset but different
exercise prices, a call option is purchased and a put option is sold (or
vice versa).

Rate anticipation effect The difference in return because of
changing the duration of the portfolio during a period as compared
with the portfolio’s long-term policy duration.

Real estate investment trusts (REITs) Investment funds that hold
portfolios of real estate investments.

Real options Options embedded in a firm’s real assets that give
managers valuable decision-making flexibility, such as the right to
either undertake or abandon an investment project.

Real risk-free rate (RRFR) The basic interest rate with no
accommodation for inflation or uncertainty; the pure time value of
money.

Realized capital gains Capital gains that result when an
appreciated asset is sold; realized capital gains are taxable.

Realized yield The expected compounded yield on a bond that is
sold before it matures assuming the reinvestment of all cash flows at
an explicit rate. Also called horizon yield for the yield realized during
an investment horizon period.

Refunding issue Bonds that provide funds to prematurely retire
another bond issue. These bonds can be either a junior or senior issue.

Registered bond A bond for which ownership is registered with
the issuer. The holder receives interest payments by check directly
from the issuer.
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Registered competitive market makers (RCMMs) Members of an
exchange who are allowed to use their memberships to buy or sell for
their own account within the specific trading obligations set down by
the exchange.

Registered traders Members of the stock exchange who are
allowed to use their memberships to buy and sell for their own
account, which means they save commissions on their trading but
they provide liquidity to the market, and they abide by exchange
regulations on how they can trade.

Relative-strength (RS) ratio The ratio of a stock price or an
industry index value to a market indicator series, indicating the
stock’s or the industry’s performance relative to the overall market.

Required rate of return The return that compensates investors for
their time, the expected rate of inflation, and the uncertainty of the
return.

Resistance level A price at which a technician would expect a
substantial increase in the supply of a stock to reverse a rising trend.

Return prediction studies Studies wherein investigations attempt
to predict the time series of future rates of return using public
information. An example would be predicting above-average returns
for the stock market based on the aggregate dividend yield—for
example, a high dividend yield indicates above average future market
returns.

Revenue bond A bond that is serviced by the income generated
from specific revenue-producing projects of the municipality such as
toll roads or athletic stadiums.

Rising trend channel The range defined by security prices as they
move progressively higher.

Risk The uncertainty that an investment will earn its expected rate
of return.

Risk averse The assumption about investors that they will choose
the least risky alternative, all else being equal.

Risk premium (RP) The increase over the nominal risk-free rate
that investors demand as compensation for an investment’s
uncertainty.

Risk-free asset An asset with returns that exhibit zero variance.

Risky asset An asset with uncertain future returns.

Runs test A test of the weak-form efficient market hypothesis that
checks for trends that persist longer in terms of positive or negative
price changes than one would expect for a random series.

S
Sampling A technique for constructing a passive index portfolio in
which the portfolio manager buys a representative sample of stocks
that comprise the benchmark index.

Seasoned equity issues New equity shares offered by firms that
already have stock outstanding.

Secondary market The market in which outstanding securities are
bought and sold by owners other than the issuers. Purpose is to
provide liquidity for investors.

Sector rotation strategy An active strategy that involves
purchasing stocks in specific industries or stocks with specific
characteristics (low P/E, growth, value) that are anticipated to rise in
value more than the overall market.

Secured (senior) bond A bond backed by a legal claim on specified
assets of the issuer.

Security market index An index created as a statistical measure of
the performance of an entire market or segment of a market based
on a sample of securities from the market or segment of a market.

Security market indicator series An index created as a statistical
measure of the performance of an entire market or segment of a
market based on a sample of securities from the market or segment
of a market.

Security market line (SML) The line that reflects the combination
of risk and return of alternative investments. In CAPM, risk is
measured by systematic risk (beta).

SelectNet An order-routing and trade-execution system for
institutional investors (brokers and dealers) that allows
communication through the Nasdaq system rather than by phone.

Semistrong-form efficient market hypothesis The belief that
security prices fully reflect all publicly available information,
including information from security transactions and company,
economic, and political news.

Separation theorem The proposition that the investment decision,
which involves investing in the market portfolio on the capital
market line, is separate from the financing decision, which targets a
specific point on the CML based on the investor’s risk preference.

Serial obligation bond A bond issue that has a series of maturity
dates. Typical for municipal bonds.

Settlement price The price determined by the exchange
clearinghouse with which futures contract margin accounts are
marked to market.

Sharpe measure A relative measure of a portfolio’s benefit-to-risk
ratio, calculated as its average return in excess of the risk-free rate
divided by the standard deviation of portfolio returns.

Short hedge A short position in a forward or futures contract
used to offset the price volatility of a long position in the underlying
asset.

Short position The seller of a commodity or security or, for a
forward contract, the counterparty who will be the eventual seller of
the underlying asset.

Short sale The sale of borrowed securities with the intention
of repurchasing them later at a lower price and earning the
difference.

Sinking fund Bond provision that requires the issuer to redeem
some or all of the bond systematically over the term of the bond
rather than in full at maturity.

Small-firm effect A frequent empirical anomaly where risk-
adjusted stock returns for companies with low market capitalization
(i.e., share price multiplied by number of outstanding shares) are
significantly larger than those generated by high market
capitalization (large cap) firms.

Small-Order Execution System (SOES) A quotation and
execution system for retail (nonprofessional) investors who place
orders with brokers who must honor their prevailing bid-ask for
automatic excution up to 1,000 shares.

Soft dollars A form of compensation to a money manager
generated when the manager commits the investor to paying higher
brokerage fees in exchange for the manager receiving additional
services (e.g., stock research) from the broker.

Sortino measure A relative measure of a portfolio’s performance,
calculated as its average return in excess of minimum acceptable
return threshold, divided by its downside risk coefficient.
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Specialist The major market maker on U.S. stock exchanges who
acts as a broker or dealer to ensure the liquidity and smooth
functions of the secondary stock market.

Speculative company A firm with a great degree of business and/
or financial risk, with commensurate high earnings potential.

Speculative stock A stock that appears to be highly overpriced
compared to its intrinsic valuation.

Spending phase Phase in the investment life cycle during which
individuals’ earning years end as they retire. They pay for expenses
with income from social security and returns from prior investments
and invest to protect against inflation.

Spot rate The required yield for a cash flow to be received at some
specific date in the future—for example, the spot rate for a flow to be
received in one year, for a cash flow in two years, and so on.

Spread A trading strategy where long and short positions in two
call (or two put) option contracts having the same underlying asset
but different exercise prices or expiration dates are combined to
create a customized return distribution.

Standard deviation A measure of variability equal to the square
root of the variance.

Statement of cash flows A financial statement that shows the
effects on the firm’s cash flow of income flows and changes in its
balance sheet.

Static yield spread Yield spreads over the total term structure.

Stock index arbitrage A trading strategy involving a long position
in a stock portfolio and a short position in a stock index futures
contract (or vice versa) designed to exploit a mispricing in the
futures contract relative to the underlying index.

Straddle A trading strategy requiring the simultaneous purchase of
a call option and a put option having the same exercise price,
underlying asset, and expiration date. Variations of this theme
include strips, straps, strangles, and chooser options.

Strong-form efficient market hypothesis The belief that security
prices fully reflect all information from both public and private
sources.

Structural change Economic trend occurring when the economy is
undergoing a major change in organization or in how it functions.

Structured note A bond with an embedded derivative designed to
create a payoff distribution that satisfies the needs of a specific
investor clientele.

Style analysis An attempt to explain the variability in the observed
returns to a security portfolio in terms of the movements in the
returns to a series of benchmark portfolios designed to capture the
essence of a particular security characteristic such as size, value, and
growth.

Style grid A graph used to classify and display the investment style
that best defines the nature of a security portfolio.

Subordinate (junior) bonds Debentures that, in case of default,
entitle holders to claims on the issuer’s assets only after the claims of
holders of senior debentures and mortgage bonds are satisfied.

Superior analyst An individual who consistently is able to identify
undervalued and overvalued securities that will provide excess risk-
adjusted returns. This requires two attributes: the first is being
correct regarding estimates of major valuation variables; the second
is being different from most other analysts and investors. The result
is the prediction of significant “surprises” related to the securities
involved.

Support level A price at which a technician would expect a
substantial increase in price and volume for a stock to reverse a
declining trend that was due to profit taking.

Sustainable growth potential A measure of how fast a firm can
grow using internal equity and debt financing and a constant capital
structure; equal to retention rate × ROE.

Swap spread A measure of the risk premium for an interest
rate swap, calculated as the difference between the agreement’s
fixed rate and the yield on a Treasury bond with the same
maturity.

SWOT analysis An examination of a firm’s Strengths, Weaknesses,
Opportunities, and Threats. This analysis helps an analyst evaluate a
firm’s strategies to exploit its competitive advantages or defend
against its weaknesses.

Systematic risk The variability of returns that is due to
macroeconomic factors that affect all risky assets. Because it affects
all risky assets, it cannot be eliminated by diversification.

T
Tactical asset allocation An investment strategy that adjusts the
investor’s mix of stocks and bonds by increasing the allocation to the
asset class that is relatively undervalued.

Tax cost ratio Based on the ratio of the portfolio’s tax-adjusted
and pretax returns, the measure indicates the average annual
percentage of a taxable investor’s assets that have been consumed by
taxes over the measurement period.

Tax efficiency The extent to which the investor controls the tax
consequences of the security trades in a portfolio by balancing
capital gains and capital losses.

Technical analysis Estimation of future security price movements
based on past price and volume movements.

Term bond A bond that has a single maturity date.

Term premium See Liquidity preference hypothesis.

Term structure of interest rates The relationship between term to
maturity and yield to maturity for a sample of comparable bonds at a
given time. Popularly known as the yield curve.

Term to maturity Specifies the date or the number of years before
a bond matures or expires.

Third market Over-the-counter trading of securities listed on an
exchange.

Tick The minimum price movement for the asset underlying a
forward or futures contract; for Treasury bonds, one tick equals 1/32
of 1 percent of par value.

Time premium The difference between an option’s total market
value and its intrinsic value.

Time-series analysis An examination of a firm’s performance data
over a period of time.

Time-weighted return The geometric average of (one plus) the
holding period yields to an investment portfolio.

Total return A return objective in which the investor wants to
increase the portfolio value to meet a future need by both capital
gains and current income reinvestment.

Total return swap An agreement providing for the periodic
exchange of cash flows based on a floating-rate index and the total
return (i.e., interest plus capital gain or loss) to a predetermined
reference entity, usually a specific bond or bond index.
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Tracking error The standard deviation of the difference in returns
between an active investment portfolio and its benchmark portfolio;
also called tracking error volatility.

Trading effect The difference in performance of a bond portfolio
from that of a chosen index due to short-run changes in the
composition of the portfolio.

Trading rule A formula for deciding on current transactions based
on historical data.

Trading turnover The percentage of outstanding shares traded
during a period of time.

Transaction cost The cost of executing a trade. Low costs
characterize an operationally efficient market.

Treasury bill A negotiable U.S. government security with a
maturity of less than one year that pays no periodic interest but
yields the difference between its par value and its discounted
purchase price.

Treasury bond A U.S. government security with a maturity of
more than 10 years that pays interest periodically.

Treasury inflation-protected securities (TIPS) Treasury bonds
backed by the faith and credit of the Treasury that provide a
promised yield in real terms—that is, the principal and interest
payments are indexed to the Consumer Price Index (CPI) published
by the Bureau of Labor Statistics.

Treasury note A U.S. government security with maturities of 1 to
10 years that pays interest periodically.

Treynor composite measure A relative measure of a portfolio’s
performance calculated as its average return in excess of the risk-free
rate divided by its beta coefficient.

Trough The culmination of a bear market at which prices stop
declining and begin rising.

12b-1 plan A fee charged by some funds, named after the SEC rule
that permits it. Such fees pay for distribution costs, such as
advertising, or for brokers’ commissions. The fund’s prospectus
details any 12b-1 charges that apply.

U
Underfunded plan A defined benefit pension plan in which the
present value of the fund’s liabilities to employees exceeds the value
of the fund’s assets.

Underweighted A condition in which a portfolio, for whatever
reason, includes less of a class of securities than the relative market
value alone would justify.

Unrealized capital gains Capital gains that reflect the price
appreciation of currently held unsold assets.

Unsecured bonds Bonds that promise payments of interest
and principal but pledge no specific assets. Holders have first claim
on the issuer’s income and unpledged assets. Also known as
debentures.

Unsystematic risk Risk that is unique to an asset, derived from its
particular characteristics. It can be eliminated in a diversified
portfolio.

Unweighted index An indicator series affected equally by the
performance of each security in the sample regardless of price or
market value. Also referred to as an equal-weighted series.

Unwind The negotiated termination of a forward or futures
position before contract maturity.

V
Valuation analysis An active bond portfolio management strategy
designed to capitalize on expected price increases in temporarily
undervalued issues.

Valuation process Part of the investment decision process in
which you estimate the value of a security.

Value stocks Stocks that appear to be undervalued for reasons
besides earnings growth potential. These stocks are usually identified
based on high dividend yields, low P/E ratios, or low price-to-book
ratios.

Value-weighted index An index calculated as the total market value
of the securities in the sample. Market value is equal to the number of
shares or bonds outstanding times the market price of the security.

Variable-rate note A debt security for which the interest rate
changes to follow some specified short-term rate, for example, the
T-bill rate; see Floating rate note.

Variable principal redemption (VPR) A class of debt securities
whose principal redemption at maturity is not fixed but tied to
changes in the value of another economic entity, such as a stock
index or commodity price.

Variance A measure of variability equal to the sum of the squares
of a return’s deviation from the mean, divided by the total number of
returns.

Volatility index (VIX) A measure of investor expectations of near-
term volatility in the stock market calculated as a weighted average
of the implied volatilities estimated from Standard and Poor’s 500
option contracts.

W
Warrant An instrument that allows the holder to purchase a
specified number of shares of the firm’s common stock from the firm
at a specified price for a given period of time.

Weak-form efficient market hypothesis The belief that security
prices fully reflect all security market information.

Y
Yankee bonds Bonds sold in the United States and denominated
in U.S. dollars but issued by a foreign firm or government.

Yield The promised rate of return on an investment under certain
assumptions.

Yield illusion The erroneous expectation that a bond will provide
its stated yield to maturity without recognizing the implicit
reinvestment assumption related to coupon payments.

Yield spread The difference between the promised yields of
alternative bond issues or market segments at a given time relative to
yields on Treasury issues of equal maturity.

Yield to worst Given a bond with multiple potential maturity dates
and prices due to embedded call options, the practice is to calculate a
yield to maturity for each of the call dates and prices and select the
lowest yield (the most conservative possible yield) as yield to worst.

Z
Zero coupon bond A bond that pays its par value at maturity but
no periodic interest payments. Its yield is determined by the
difference between its par value and its discounted purchase price.
Also called original issue discount (OID) bonds.
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