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I. INTRODUCTION 

 

United States accounting standard-setting bodies and accounting researchers have 

debated the appropriate measurement basis for assets and liabilities for many decades.  The two 

measurement choices are an outcome-based measurement (i.e. exit or fair value) and an input-

based measurement (i.e., historical cost).  The debate centers around the relationship between 

relevance and the reliability of the information presented to financial statement users, with a 

belief that a trade-off exists between these two components.   As one component is increased, the 

other decreases.  Outcome-based measurements are viewed as more relevant, while input-based 

measurements are deemed more reliable. 

 Historically, accounting standard setters have chosen input-based measurements because 

of their higher degree of reliability.  Financial statements were generally viewed as historical 

documents that provided information about the transactions of the firm for the period.  With the 

growth in the complexity of business transactions and the demand for information on a more 

timely basis, however, financial statement users have sought information possessing greater 

predictive value.  The Financial Accounting Standards Board (FASB) has responded by making 

a gradual and steady shift toward fair value reporting, which has raised serious concerns among 

accountants and financial statement users about the reliability of the information presented and  
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the increased potential for fraud and other material misstatements made possible because of the 

greater subjectivity inherent in fair value measurements. 

In response to these concerns, the FASB increased the level of required disclosures 

related to the fair value information.  In particular, companies must now disclose information 

about the quality of the fair value measurements reported in the balance sheet by classifying the 

measurements into one of three levels based on the amount of subjectivity inherent in the 

measure.  The greater the amount of subjectivity in the measurement, potentially the less reliable 

is the information.  The primary objective of this study is to use forensic analytics to determine 

the possible manipulation and, thus, the reliability of the fair value measurements reported in the 

three levels of the fair value hierarchy.  In particular, each of the three levels of fair value 

measurements is examined using digital analysis to ascertain whether the distributions of the 

most crucial digits conform to expected frequencies determined by Benford’s Law.  The results 

suggest significant manipulations are occurring in all three levels of fair value measurements 

and, thus, raise questions about the reliability of fair value reporting. 

The following sections of the article provide background about the FASB’s shift to fair 

value reporting and a review of the measurement literature.  The literature is next examined 

concerning the use of Benford’s Law as forensic tool to detect earnings management and 

financial statement manipulation in general.  This is followed by a discussion of the research 

design, the findings of the research, and the conclusions drawn from those findings. 

II. BACKGROUND AND LITERATURE REVIEW 

 The FASB began deliberations about the use of fair value in financial reporting during 

the 1980's.  The Board expressed the belief that fair value information was relevant to users and, 

where practicable, should be reported in the financial statements.  One of the first 
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pronouncements issued by the FASB in this process was Statement of Financial Accounting 

Standards (SFAS) No. 107 in 1991.  This standard required disclosure of fair value information 

for financial instruments.  The Board addressed the relevance of fair value information in the 

basis for its conclusions.  The rule-making body concluded that presenting fair value information 

met the decision usefulness criterion, which was the primary objective of financial reporting 

contained in Concepts Statement No. 1.   

Some respondents to the Exposure Draft of SFAS no. 107 questioned the appropriateness 

of disclosing fair value information.  Particular concerns expressed were the subjectivity inherent 

in the measurement process and the fact that many financial assets and liabilities were not 

marketable and, therefore, that fair value information is not useful.  The Board's response was 

that these issues were more related to reliability than to relevance and, accordingly, expressed its 

belief that, "in most cases, it will be practicable for an entity to make a reasonable estimate of 

fair value even of financial instruments that are not readily marketable (para. 46).”  Thus, early 

on, the Board took the position that reliability, or potential lack thereof, of the measure is not a 

sufficient reason for omitting fair value information.   

The first major standard in the move to fair value was SFAS No. 115 in 1993.  This 

standard required reporting certain investments at fair value and reporting the unrealized gains 

and losses associated with the changes in fair value in the financial statements.  This requirement 

was limited to marketable equity securities and debt securities.  The scope was limited to these 

securities because as the Board noted, "reliability is an important factor in financial reporting 

and, therefore, decided that for equity securities the scope be limited to those that have readily 

determinable fair values (para. 43).”  The Board also indicated in the basis for conclusions of 

SFAS No. 115 that reporting liabilities at fair value would be consistent with the standard if 
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those liabilities were part of an entity's overall risk management strategy.  However, the 

difficulty and lack of reliability in the measurement of fair value of liabilities resulted in 

liabilities being excluded from this standard.  In this standard, the Board confirmed its belief that 

fair value information is relevant to users, but the information must still attain a threshold level 

of reliability.  Over the next several years, numerous pronouncements were issued that expanded 

the use of fair value for items such as pensions, impairments of fixed assets, intangibles and 

goodwill, and asset retirement obligations.   

As the use of fair value grew, so did concerns about the appropriateness of its application 

and the level of information disclosure related to fair value.  In response to these concerns, the 

FASB issued SFAS No. 157 in 2006.  This standard established a general framework for the 

determination of fair value measurements and, for disclosure purposes, a hierarchy of fair value 

measurements.  Entities must now disclose a hierarchy of three levels into which their financial 

statement fair value measurements fall.  Level 1 measurements should contain little or no 

subjectivity, as they are based on marketplace data.  Level 2 measurements begin with 

marketplace data, and subjective adjustments are made for differences related to the actual asset 

or liability or the activeness of the market.  Level 3 measurements include no marketplace data, 

but instead are based on subjective determinations of an entity's assumptions about the 

marketplace's valuation of the asset or liability.  The Board issued SFAS No. 157, in part, to 

allay growing concerns about the reliability of the fair value information reported in financial 

statements.   

The reliability of this information came into question even more with the financial 

industry crisis in the late 2000's.  In fact, in response to concerns about the role of fair value 

accounting in this crisis, Flegm (2008) made the following statement, "It seems to me that the 
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recent meltdown in the finance industry as well as the Enron experience would have made it 

clear that to be relevant the data must be reliable."  Thus, the issues of relevance and reliability 

remain a part of this debate, and the disclosures of the different levels of fair value measurement 

provide a basis for assessing the reliability of the information.  However, the FASB’s movement 

away from the importance of reliability was further reflected in the issuance of Concepts 

Statement No. 8 in 2010.  Reliability was removed as a qualitative characteristic of accounting 

information and replaced with faithful representation.   To more fully appreciate the notions of 

relevance and reliability, the next section examines the literature on asset measurement in 

financial reporting. 

Measurement Literature 

 Little argument exists over the fact that measuring or placing a value on the assets of an 

entity is a basic function of accounting.  Moonitz (1974) states that one of the functions of 

accounting is “to measure the resources held by specific entities.”  Where the arguments exist 

relate to how these resources are to be measured.  This issue is central to reporting the financial 

position of an entity and also affects how the company’s results of operations are reported.  

Measurement techniques have been discussed and debated in the accounting literature and by 

accounting standard setters for many decades, with no clear answer today. 

 Hendricksen (1982) defines measurement as “the assignment of numerical values to 

represent specific attributes of selected objects or events (p. 250).”  He also recognized in 

achieving this definition there were levels of uncertainty and the resulting measurement might 

take on different forms.  One possibility mentioned was “to present data showing probability 

intervals and ranges (in probabilistic form) as well as single-valued data (in deterministic form) 

(p. 76).”  Obviously, this form of interval-estimate reporting has never been implemented, but 
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the idea indicates the problems associated with the measurement of differing attributes related to 

the various types of assets an entity possesses. 

 Accounting standard-setting bodies beginning with the Committee on Accounting 

Procedure generally have advocated an historical cost measurement system with a related 

transaction-based approach to the measurement of income.  Stewardship, conservatism, and the 

preeminence of the income statement are a few of the key concepts that led to standard setters 

taking this position.   

Abdel-Khalik (2011) states that regulators (i.e., standard setters) have based their actions 

on two primary foundations.  First, accounting is focused on measurement, not valuation, and 

second, the income statement is the most important financial statement.  The key objectives were 

accountability and assessing stewardship.  Currently, these foundations have shifted to more of a 

valuation system with the balance sheet taking preeminence over the income statement.  He 

notes that this shift may create negative consequences.  In particular, an increase in information 

asymmetry arises by, among other items, aggregating realized and unrealized gains and losses 

and a lack of information about the causes of unrealized items.  Penman (2007) and Landsman 

(2007) also note how information asymmetries created by fair value reporting lead to reliability 

concerns.  Abdel-Khalik calls for dual reporting of historical cost and fair value, possibly in 

separate sets of financial statements. 

 Paton and Littleton (1940) endorsed the use of historical cost in large part because of a 

concern over the stewardship function of management.  They state, “In general, the only definite 

facts available to represent transactions objectively and to express them homogeneously are the 

price-aggregates involved in the exchanges; hence such data constitute the basic subject matter 

of accounting (p. 7).”   Reliability of information is considered paramount with the focus on 
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“definite facts” and “objective representations.”  Ijiri (1967) echoed these ideas in advocating 

historical cost as a measurement base because of its inherent low level of subjectivity.  

Even though historical cost embodied the primary measurement basis for assets for 

several decades, numerous voices of dissent existed.  Canning (1929) noted the measurement of 

assets at the present value of future net cash flows reflected the true worth of an asset.  He 

referred to this method of valuation as a “direct method” since the measurement is based directly 

on the source of the asset’s value (its future net cash receipts).  Chambers (1966) and Sterling 

(1970) advocated the use of exit values for measuring assets.  Their method focused on the 

amount the asset could be sold for in a non-forced transaction and is very similar to the FASB’s 

definition of fair value used in current accounting standards.   Sunder (2008) provides a review 

of much of the research on valuation with a view to development of “alternative econometric 

estimates of economic value.”  His determination was that no valuation rule (i.e., historical cost 

or fair value) was best in all circumstances.  The rule with the lowest mean squared error differed 

across types of assets, companies, and industries. 

   Recent research on fair value has focused on the relevance of the information reported 

and the potential for manipulation in specific areas reported at fair value.  The research has 

generally found fair value information to be relevant to users and that, in many areas, the 

information reported is susceptible to manipulation by management.  Much of the relevance 

literature focuses on financial services industries.  Investment securities of these firms reported at 

fair value have been found to be relevant to users (Barth, 1994; Petroni and Wahlen, 1995; 

Nelson, 1996). 

 Song et al. (2010) examine the value relevance of the fair value hierarchy information 

required by SFAS No. 157.  Their study analyzed a sample of quarterly reports from banking 
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firms for the first quarter of 2008.  They found, based on the correlation of fair value amounts 

and share price, that each level of fair value measurements was value relevant.   The value 

relevance of Level 1 and Level 2 amounts was greater than that of Level 3 amounts.  They also 

found the stronger the corporate governance existing in the entity, the stronger the value 

relevance of the fair value measurements.  The effect of corporate governance was strongest 

related to Level 3 values.  These findings give some indication that the reliability of the measure 

may impact its relevance.  Maines and Wahlen (2006) similarly determined that investors place 

decreasing weights on fair value measurements with lower levels of reliability. 

 Gassen and Schwedler (2010) consider fair value from the standpoint of decision 

usefulness.  Their study surveyed professional investors and their advisors for their opinions 

about varying measurement concepts.  They found these users clearly differentiated between 

mark-to-market measures and mark-to-model measures.  Mark-to-market measures were 

perceived as more relevant than mark-to-model measures.  Most Level 3 measures would fall 

into the mark-to-model category. 

Barlev and Haddad (2007) found fair values to be relevant as well.  Their argument is 

based on many factors including stewardship, transparency, and enhancement of managerial 

efficiency.  The transparency of fair value reporting is also supported from an ethical standpoint 

(Seay and Ford, 2010).  In examining the effects of fair value reporting on the financial industry 

crisis beginning in 2008, Seay and Ford (2010) state that “fair value accounting transparently 

reflects, under current economic conditions, the value of a firm’s assets and liabilities.”  In the 

interest of transparency, all losses from declines in value must be reported.  The authors do not 

address the issue of whether the fair value measures are reliable and what effect the lack of 

reliability would have on the transparency and quality of reporting.  Numerous other studies have 
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examined the effects of fair value reporting on the financial industry economic crisis (e.g., see 

Casabona and Shoaf, 2010; Penman, 2007; Miller, 2009; Flegm, 2008). 

 The reliability concerns surrounding fair value generally relate to the subjectivity of the 

measurements and the possibility of management manipulation of the information.  Aboody et 

al. (2006) found evidence in UK firms’ revaluations of fixed assets that managers adjusted input 

information for their own self-interests.  Bartov et al. (2007) found similar results concerning 

employee stock option plans.  Jarva (2009) documents evidence of firms opportunistically 

avoiding reporting impairments of goodwill, which are determined using subjective fair value 

data.  The time frame of his study was 2002 through 2005, and, therefore, no disclosure of the 

level of fair value information used in the impairment test was required. 

The fair value hierarchy required by SFAS No. 157 is designed to provide information 

about the level of subjectivity in the fair value measurements.  Information based on external 

information is less subjective than internally derived information.  Fundamentally, a measure 

with less subjectivity would be expected to have a higher degree of reliability.  Along these lines, 

research has shown that users perceive external appraisals as more reliable than internal 

appraisals (Muller and Riedl, 2002).  Kothari et al. (2010) apply positive theory to the fair value 

debate and determine that in a market-based GAAP, verifiability and conservatism are 

fundamental aspects.   Therefore, they suggest the use of fair value reporting should be limited to 

measurements that would qualify as Level 1 measurements.  Power (2010) addresses the 

increased significance of fair value accounting and the related reshaping of the concept of 

reliability.  Accounting reliability is based on liquid, orderly markets and is extended through 

models that approximate these markets and are accepted by policy makers.  This notion of 
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reliability makes it a dimension of relevance and not a competing concept as it has been used in 

arguing against the expansion of fair value reporting. 

 Regardless of whether reliability is viewed as a separate characteristic or as a component 

of relevance, it continues to represent an attribute needed for information to possess decision 

usefulness.  As noted previously, the purpose of the current study is to evaluate the level of 

manipulation (and, in essence, the reliability) of the fair value measurements reported in each of 

the three levels of the fair value hierarchy required by SFAS No. 157.  To do so, the study uses a 

forensic analytic popularized in the cosmetic earnings management literature, which is discussed 

in the next section. 

 Cosmetic Earnings Management Literature 

 As noted previously, SFAS No. 157 requires companies to disclose in the footnotes the 

financial statement fair value measurements for assets in three levels based on the subjectivity 

inherent in determining those measurements.  Level 1 measurements, which result from external 

marketplace data, should be expected to be the least subjective and most reliable of the three 

levels.  Intuitively, the subjectivity is expected to increase moving from Level 1 to Levels 2 and 

3, with Level 3 measurements being the most subjective and least reliable.  

 To evaluate the reliability of the asset measurements in the three levels of fair value 

disclosure, the current study relies heavily on a forensic analytic widely used in detecting 

cosmetic earnings management (CEM) as well as other types of fraudulent financial reporting.  

CEM occurs when management manipulates earnings up and across a user reference point when 

unmanaged income falls just below a breakpoint (e.g., $596 million).  Brenner and Brenner 

(1982) indicate that humans possess only a limited amount of memory, and when remembering 

numbers, tend to recollect only the most important digit(s) within the numbers.  The first (i.e., 
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left-most) digit within a number is considered the most important, with increasingly less 

significance associated with the second, third, and later digits.  Furthermore, Carslaw (1988) 

notes that people tend to round down rather than up when remembering numbers. 

 This human tendency to round down rather than up helps explain the commonly-used 

“1.99” pricing philosophy in marketing products and services.  For example, a product will be 

priced at $7.99 under the assumption that consumers will not round up to the next level for the 

left-most digit (i.e., to $8.00), but instead will remember the price as $7 and something.  A 

typical example of this pricing policy and the rounding down by customers is the retail pricing of 

gasoline.  The price at the pump might be $3.65
9/10

, but consumers invariably round this price 

down 9/10 of a cent and remember it as $3.65, rather than more logically rounding it up 1/10 of a 

cent and recalling it as $3.66. 

 Of course, in setting selling prices, marketers establish prices just below user reference 

points (e.g., $7.99) because of the belief that consumers attach a disproportionately high level of 

significance to a unit increase in the left-most digit, and sellers want the prices of their products 

remembered as lower numbers rather than higher numbers.  Alternatively, in reporting earnings, 

managers desire the opposite effect, as they prefer investors to recall income as a higher number 

rather than a lower number.  Thus, Carslaw (1988) notes that when unmanipulated income falls 

just below a user reference point (e.g., $596 million), rather than allowing investors to round this 

number down and remember it as five hundred something million, management instead will 

manipulate earnings upward just enough to cross the threshold and increase the first digit by one 

(i.e., to something slightly above $600 million).  Although this form of earnings management 

might seem relatively harmless since it involves only marginal increases in income, Thomas 

(1989) suggests that even small changes in earnings near user reference points can produce 
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significant effects on firm value.  An analogy would be a student with an overall GPA of 2.96 

who rounds this average up and reports it on his resumé as a 3.00.  Even though the manipulation 

of the reported GPA is relatively slight, it would produce a disproportionate effect on a potential 

employer’s perception of the student’s credential profile. 

 Numerous studies suggest that CEM occurred in the U.S. and abroad from the 1980’s to 

the early 2000’s (e.g., Carslaw, 1988; Thomas, 1989; Van Caneghem, 2002; Kinnunen and 

Koskela, 2003; Skousen et al., 2004).  Generally, to detect CEM, these researchers examined the 

digital distributions within the second earnings position for large samples of companies with 

positive income.  In the number 8,976, eight appears in the first digital position, with nine in the 

second position, and so forth.  The studies typically revealed that nines appeared in the second 

earnings position at rates well below their anticipated frequency, while zeros occurred in the 

second earnings position much more often than expected.  Numbers other than zero and nine 

(i.e., one through eight) appeared in the second earnings position at rates approximating their 

expected distributions.  This empirical irregularity led the researchers to conclude that when 

unmanipulated income fell just below a user reference point (i.e., second digit is a nine), 

management took actions to increase earnings just enough to cross the breakpoint and increase 

the first, and most important, digit by one.  More recent research by Jordan and Clark (2011) 

indicates that CEM occurred in the U.S. prior to the notable financial debacles of the early 

2000’s (i.e., Enron, WorldCom, Tyco, etc.) and the implementation of SOX in 2002, but that the 

incidence of this form of earnings management all but disappeared in the post-SOX era. 

 As noted above, research provides compelling evidence of managements’ past tendencies 

to manipulate earnings upward to reach cognitive user reference points when unmanipulated 

income fell just below these thresholds.  Van Caneghem (2002) shows that discretionary accruals 
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represent the mechanism used to achieve the increase in earnings needed to accomplish CEM.  A 

natural extension of applying this digital analysis to detect CEM lies in using it to determine 

whether managers manipulate assets measured at fair value upward to user reference points.  The 

manipulation to achieve user reference points in assets measured at fair value would be relatively 

easy to accomplish because of the subjectivity inherent in determining fair values.  That is, 

management would not need to accelerate revenue recognition or postpone expense recognition 

as it would to achieve CEM.  Instead, reaching a user reference point in assets reported at fair 

value simply would require the use of a more optimistic measure of fair value than might 

otherwise be used.  In effect, the fair value measurement could be rounded up to a user reference 

point if the unmanipulated value fell somewhat below the threshold.  In addition, with the 

subjectivity inherent in fair value reporting, the manipulation (or rounding up) could occur over a 

relatively wide range (i.e., not limited simply to increasing the second digit from nine to zero but 

from values lower than nine as well). 

 Similar to testing for CEM, the second digital position in the reported measurements of 

assets at fair value would indicate whether the asset values are manipulated upward to user 

reference points.   An inordinately high frequency of zeros in the second position for assets 

would suggest the fair value estimate is rounded up to increase the first digit by one, thus 

achieving a user reference point.  The digital analysis or forensic analytic in the current study is 

carried one step further than in the CEM research, though, and is also used to examine the 

repetition of numbers appearing in the first two digital positions together.   There are 90 different 

first-two-digit (FTD) combinations, ranging from 10 through 99.  Obviously, a FTD combination 

cannot begin with a zero.  If the fair value measurements are manipulated upward to user 

reference points, then there should exist disproportionately high frequencies of FTD 
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combinations evenly divisible by ten (e.g., 10, 20, 30, etc.).  If such manipulation exists, logic 

suggests its incidence would be greatest for assets reported in the Level 3 disclosure because of 

the greater subjectivity inherent in internal measurements and the ease with which these values 

could be rounded up.  The magnitude of the manipulation would be expected to decrease from 

Level 3 to Level 2, and for Level 1, little or no manipulation would be anticipated since fair 

values in this category are based on external marketplace data (i.e., which are more objectively 

determined and thus should be more difficult to manipulate or round up than the fair value 

measurements in Levels 2 and 3). 

III. RESEARCH DESIGN 

 As just noted, to determine whether fair value measurements of assets are manipulated 

upward to achieve user reference points, the observed frequencies of the digits one through nine 

appearing in the second digital position of those assets must be compared to their expected 

distributions for a large sample of companies.  A similar comparison also is needed for the actual 

and expected frequencies of the 90 FTD combinations.  Crucial to this examination is choosing 

the appropriate expected distributions for use in comparisons with the actual frequencies 

observed.  Frank Benford, a General Electric physicist, noticed in the early 1930’s that the first 

pages in a book of logarithmic tables were more worn than the latter pages in the book.  This 

phenomenon led him to speculate that smaller numbers occur more frequently in practice than 

larger numbers, and he developed mathematical theorems for determining the distributions at 

which the numbers zero through nine will appear in the various digital positions within naturally 

occurring data.  He collected over 22,000 data points for various naturally occurring phenomena 

(e.g., drainage areas of rivers, population statistics, etc.) and found that his theorems accurately 
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depicted the digital frequencies for these varied data sets.  His work was published in 1938, and 

his digital distributions are now commonly referenced as Benford’s Law.  

 In essence, Benford’s Law shows that low numbers appear in the first two digital 

positions of naturally occurring data at disproportionately high rates, while high numbers occur 

in these two positions at much lower frequencies than might otherwise be expected.  In positions 

right of the second digit, the numbers zero through nine appear at approximately proportional 

rates (i.e., about 10%).  Table 1 provides Benford’s expected frequencies of numbers appearing 

in the first two digital positions of naturally occurring data. 

Table 1 

Benford’s Expected Digital Frequencies 

 

    Position of digit in number 

Digit   First  Second 

0     11.97% 

1   30.10% 11.39 

2   17.61  10.88 

3   12.49  10.43 

4   9.69  10.03 

5   7.92  9.67 

6   6.70  9.34 

7   5.80  9.04 

8   5.12  8.76 

9   4.58  8.50 

 _____________________________________________________________________________ 

Source: Nigrini, 1999, p. 80 

 For example, Table 1 reveals that ones occur in the first digital position 30.1% of the 

time, while nines appear in this position only 4.58% of the time.  In the second digital position, 

zeros possess an 11.97% probability of occurrence, while nines appear at a rate of only 8.50%.   

When considering the FTD combinations, Benford’s Law shows that their expected 

frequencies decrease as the FTDs increase in size (i.e., move from 10 to 99).  The expected 

frequency of a given FTD combination is computed as follows: 
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FTD expected frequency = log(1+1/FTD) 

For example, the expected frequency of the FTD combination of 17 is .02482, computed as the 

log(1+1/17).  The expected distributions for the 90 FTD combinations range from .04139 for 10 

to .00437 for 99 (Coderre and Warner, 1999). 

Prior research demonstrates that unmanipulated financial statement data conform to 

Benford’s expected distributions, while manipulated financial statement data do not (e.g., see 

Nigrini and Mittermaier, 1997; Nigrini, 1999).  As such, Benford’s Law and the forensic 

analytics it allows are widely recognized in the accounting literature as viable methods of 

detecting the manipulation of financial data in general (e.g., see Nigrini, 1996; Coderre, 2000; 

Rose and Rose, 2003) and were used specifically in the CEM studies to evaluate management’s  

propensity to manipulate income upward to user reference points.  Accordingly, Benford’s 

expected digital distributions represent the appropriate frequencies to use in the current study. 

 The reporting and disclosure requirements of SFAS No. 157 became effective in 2008; 

thus, year-end total assets measured at fair value and disclosed in each of the three levels of the 

fair value hierarchy are collected for U.S. companies contained in the COMPUSTAT database 

for the period 2008-2010.  The Levels 1, 2, and 3 samples comprise 7787, 7199, and 3823 firm 

years, respectively.  As discussed previously, the second digital position and the FTD 

combinations represent the key indicators of manipulation or rounding to achieve user reference 

points.  Using simple proportions tests, the statistical significance of the deviations between the 

actual frequencies of the numbers one through nine appearing in the second digital position for 

assets and their expected frequencies is determined.  Similar proportions tests are performed for 

the differences between the actual and expected distributions of the 90 FTD combinations.  

These tests are conducted for assets reported in each of the three levels of fair value 
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measurements within the SFAS No. 157 hierarchy.  In essence, the current study tests the 

following research hypothesis (as stated in the null form): 

H1:  The second digits and the FTD combinations of the fair value measurements 

disclosed in each of the three levels of the fair value hierarchy required by SFAS No. 157 

will conform to expected frequencies as determined by Benford’s Law, thus indicating 

these measurements are reliable. 

 

 The alternative hypothesis would suggest that fair value measurements are manipulated 

and thus lack reliability.  This would be indicated if the second digits and/or FTD combinations 

of the fair value measurements for any of the three levels of the fair value hierarchy fail to 

conform to Benford’s expected frequencies.  The evidence supporting the lack of reliability 

would be particularly strong if the distributions of the second digits and/or FTD combinations 

indicate the fair value measurements are manipulated upward to user reference points (i.e., to 

increase the first digit by one). 

A comparison group also is used to ensure that unmanipulated and objectively 

determined fair value data conform to Benford’s expected distributions for the second digital 

position and the FTD combinations.  The comparison group is a large sample or portfolio of 

marketable equity securities consisting of the year-end close stock price for the years 2008-2010 

for all U.S. companies contained in the COMPUSTAT database.  Each share price is multiplied 

by the number of shares traded that year for the particular company to simulate the holding of a 

portfolio of stock (i.e., equity portfolios comprise a number of shares for each company held 

rather than one share per entity).  The comparison sample, thus, contains asset holdings similar to 

those that would normally occur in the Level 1 fair value hierarchy (i.e., the assets are valued 

using external marketplace data). 
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IV. RESULTS 

This section reports the results of the empirical tests of whether the fair value data in the 

three levels of disclosure required by SFAS No. 157 conform to Benford’s Law.  The test 

statistic is a z-test of differences in proportions between the actual frequency of occurrence of 

each digit in the second digital position and each FTD combination and their expected frequency 

under Benford’s Law. 

Second Digital Position Analysis 

For the second digital position, Table 2 provides in Panels A, B, and C the statistical 

results for Levels 1, 2, and 3, respectively, pooled over the sample period 2008-2010.  Panel A 

reveals that for Level 1 assets, strong evidence of manipulation (i.e., rounding up) exists as the 

actual frequency of zeros in the second digital position of 14.61 percent far exceeds its 

anticipated distribution under Benford’s Law of 11.97 percent.  The z-statistic for the difference 

between the actual and expected distributions of zeros is 7.18 with a p-value of .000.  

Furthermore, every digit other than zero (i.e., one though nine) appears in the second digital 

position of Level 1 assets at a rate that is lower than expected.  These empirical irregularities 

clearly suggest that Level 1 fair value measurements are often rounded up to increase the first 

digit by one and that the rounding up occurs over a broad range (i.e., the rounding up is not 

limited to situations where the second position is a relatively high number).  This strong 

incidence of rounding up for Level 1 assets was not expected given that Level 1 valuations are 

ostensibly the most objective ones since they are based on actual market data.  Such evidence 

suggests manipulation of the fair value numbers or the highly unreliable nature of the fair value 

numbers, a lingering concern among the detractors of fair value accounting. 
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Table 2 

Digital Frequencies for Second Position by Level of Fair Value Disclosure 
 

Panel A (Level 1) Digital Frequencies for Second Position (Level 1 assets 2008-2010) 

Total N = 7787 Second Digit 

 
 

0 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 

9 

Observed count (n) 1138 867 840 794 717 749 687 667 667 661 

Observed frequency (%) 14.61 11.13 10.78 10.20 9.21 9.62 8.82 8.57 8.57 8.49 

Expected frequency (%) 11.97 11.39 10.88 10.43 10.03 9.67 9.34 9.04 8.76 8.50 

Z value 7.18 -.711 -.263 -.674 -2.42 -.153 -1.57 -1.46 -.607 -.036 

p-level .000 .477 .793 .500 .016 .878 .117 .144 .544 .971 

           

Panel B (Level 2) Digital Frequencies for Second Position (Level 2 assets 2008-2010) 

Total N = 7199 Second Digit 
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9 

Observed count (n) 1024 

 

779 769 702 673 695 654 690 596 617 

Observed frequency (%) 14.22 10.82 10.68 9.75 9.35 9.65 9.09 9.59 8.28 8.57 

Expected frequency (%) 11.97 11.39 10.88 10.43 10.03 9.67 9.34 9.04 8.76 8.50 

Z value 5.89 -1.52 -.539 -1.83 -1.92 -.046 -.745 1.61 -1.44 .215 

p-level .000 .129 .590 .060 .054 .964 .456 .107 .149 .830 

           

Panel C (Level 3) Digital Frequencies for Second Position (Level 3 assets 2008-2010) 

Total N = 3823 Second Digit 
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7 

 

8 

 

9 

Observed count (n) 592 401 352 377 368 371 339 336 342 345 

Observed frequency (%) 15.49 10.49 9.21 9.86 9.62 9.70 8.87 8.79 8.94 9.02 

Expected frequency (%) 11.97 11.39 10.88 10.43 10.03 9.67 9.34 9.04 8.76 8.50 

Z value 6.70 -1.75 -3.32 -1.15 -.831 .072 -1.00 -.541 .406 1.16 

p-level .000 .080 .001 .250 .406 .943 .315 .588 .684 .245 

           

 

Panels B and C of Table 2 report similar results to Panel A for the Level 2 and 3 assets, 

respectively.  Again zeroes in the second digital position occur significantly more frequently than 

expected, with z-statistics of 5.89 (p-value of .000) for Level 2 assets and 6.70 (p-value of .000) 



 
 Journal of Forensic & Investigative Accounting  

Vol. 5, Issue 1, January - June, 2013 

170 

 

for Level 3 assets.  In addition, no other digit (i.e., one through nine) has an actual frequency 

significantly in excess of its expected frequency at conventional levels of significance.  Finally, 

in a few instances, certain non-zero digits occur at actual rates that are significantly less than 

their expected rates.  Thus, Panels B and C provide convincing evidence of a high incidence of 

rounding up of both Level 2 and 3 assets as well, which was not as surprising given the greater 

degree of subjectivity inherent in fair value measurements at these levels. 

Even though prior research shows that unmanipulated financial statement data should 

conform to Benford’s expected digital frequencies (e.g., see Nigrini, 1999), it is possible that 

some unknown anomaly exists for fair value measurements that prevents them from following 

Benford’s Law.  Thus, as a sensitivity check on our results, we collected data from 

COMPUSTAT for 2008-2010 for the number of shares traded annually for each firm and the 

firm year-end market stock price.  We then multiplied the shares traded by market price to obtain 

a proxy for market price data (i.e., a measure similar in concept to a Level 1 valuation) and 

applied Benford’s Law to these data, which we label our comparison sample. 

For the 21,477 firm years in the comparison sample, Table 3 indicates that the actual 

frequencies of numbers appearing in the second digital position are not significantly different 

from the expected frequencies for any of the ten digits (zero through nine) at either a .05 or .01 

level of significance.  Accordingly, this sensitivity check indicates that unmanipulated market 

data for equity securities conform to Benford’s Law, at least with respect to the second digital 

position.  Thus, these results provide even more convincing evidence that rounding up or 

manipulation is occurring at all three levels of fair value disclosure, including Level 1. 
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Table 3 

Digital Frequencies for Second Position for Comparison Sample 
 

 
Digital Frequencies for Second Position 

(Number of annual shares traded times year-end close price 2008-2010) 

 

Total N = 21447 Second Digit 
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7 

 

8 

 

9 

Observed count (n) 2477 2453 2349 2316 2158 2109 2006 1981 1833 1765 

Observed frequency (%) 11.55 11.44 10.95 10.80 10.06 9.83 9.35 9.24 8.55 8.23 

Expected frequency (%) 11.97 11.39 10.88 10.43 10.03 9.67 9.34 9.04 8.76 8.50 

Z value -1.90 .219 .341 1.77 .156 .810 .067 1.00 -1.11 -1.42 

p-level .058 .827 .733 .077 .876 .418 .957 .315 .269 .156 

           

 

FTD Combinations Analysis 
 

 As previously indicated, there are 90 possible FTD combinations.  Panels A, B, and C of 

Table 4 report the specific FTD combinations whose actual frequencies differ from their 

expected distributions at the .05 significance level or above for the Levels 1, 2, and 3 fair value 

measurements, respectively.  Panel A indicates that the Level 1 disclosures had seven FTD 

combinations deviating from expectations at the .05 level or above.  Four of these deviating 

combinations appear to represent rounding up since they are evenly divisible by 10 (i.e., 10, 20, 

50, and 80), and for each of these four the actual frequency exceeds the expected frequency.  

Panel B shows that the Level 2 disclosures had ten FTD combinations that differed from 

expectations at the .05 level or above, with six of these combinations apparently representing 

rounding up (i.e., 10, 20, 50, 60, 80, and 90).  Furthermore, Panel C indicates that the Level 3 

disclosures had 11 FTD combinations deviating from expectations at the .05 level or above, with 

five of these combinations apparently resulting from rounding up (i.e., 10, 20, 50, 60, and 70).  It 

is also worth noting that even though the Level 2 and 3 disclosures had approximately the same 

number of FTD combinations differing from expectations at the .05 significance level or above, 
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the Level 3 disclosures had several more combinations deviating from expectations at the .01 

level than did the Level 2 disclosures. 

Table 4 

Digital Frequencies for FTD Combinations with 

Statistically Significant Deviations (by Fair Value Level) 
 

Panel A (Level 1 Disclosures) 

 

  Observed   Expected 

FTD  Frequency   Frequency   Z-value  P-level 

10  5.20%   4.14%   4.705  .000* 

14  2.54   3.00   -2.346  .019** 

20  2.59   2.12   2.911  .004* 

29  1.79   1.47   2.293  .022** 

50  1.16   0.86   2.826  .005* 

66  0.37   0.65   -3.074  .002* 

80  0.73   0.54   2.326  .020** 

 

Panel B  (Level 2 Disclosures) 

 

  Observed   Expected 

FTD  Frequency   Frequency   Z-value  P-level 

10  4.72%   4.14%   2.487  .013** 

20  2.46   2.12   2.000  .045** 

45  0.63   0.95   -2.030  .042** 

50  1.35   0.86   4.096  .000* 

60  0.93   0.72   2.137  .033** 

64  0.44   0.67   -2.371  .018** 

74  0.40   0.58   -2.008  .045** 

80  0.82   0.54   3.237  .001* 

89  0.32   0.49   -2.021  .043** 

90  0.68   0.48   2.463  .014** 

 

Panel C (Level 3 Disclosures) 

 

  Observed   Expected 

FTD  Frequency   Frequency   Z-value  P-level 

10  5.21%   4.14%   3.310  .001* 

11  3.09   3.78   -2.245  .025** 

20  2.85   2.12   3.143  .002* 

22  1.39   1.93   -2.443  .015** 

50  1.49   0.86   4.225  .000* 

51  1.23   0.84   2.613  .009* 

52  0.52   0.83   -2.074  .038** 

60  1.02   0.72   2.213  .027** 

70  1.05   0.84   3.400  .001* 

73  0.94   0.62   2.829  .005* 

79  0.86   0.55   2.661  .008* 

Note:  * = significant at .01 level 

 ** = significant at .05 level 
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 Table 5 reports the specific FTD combinations for the comparison sample whose actual 

frequencies differed from their expected frequencies at the .05 level or above.  None of the 

deviating FTD combinations for the comparison sample was evenly divisible by 10.  Also, none 

of the FTD combinations for the comparison sample had actual frequencies differing from 

expectations at the .01 level, and only four combinations deviated from expectations at the .05 

level or above, which is precisely what would be anticipated due to random chance.  That is, five 

percent of the 90 FTD combinations (i.e., approximately four or five) would be expected to 

produce p-values lower than .05 simply due to random occurrence. 

Table 5 

Digital Frequencies for FTD Combinations with 

Statistically Significant Deviations (Comparison Sample) 
 

  Observed   xpected 

FTD  Frequency   Frequency   Z-value  P-level 

18  2.10%   2.35%   -2.416  .016** 

32  1.52   1.34   2.347  .019** 

43  1.14   1.00   2.127  .033** 

46  1.08   0.93   2.249  .025** 

Note:  * = significant at .01 level 

 ** = significant at .05 level 

 

 Thus, even though the comparison sample demonstrates that the FTD combinations of 

unmanipulated fair value data appear to conform very well with Benford’s Law, all three levels 

of fair value disclosures required by SFAS No. 157 exhibit FTD combinations that lack 

conformity with Benford’s expectations in a manner that suggests rounding up to user reference 

points.  More specifically, for the fair value disclosures, a disproportionate number of FTD 

combinations whose actual frequencies differ significantly from expectations are evenly divisible 

by 10.  For example, for the Level 1 disclosures, four (57.14 percent) of the seven FTD 

combinations whose actual frequencies differ significantly from expectations are evenly divisible 

by 10 (i.e., 10, 20, 50, and 80).   This represents a telling statistic because only 10 percent of the 

90 possible FTD combinations are evenly divisible by 10.  Hence, absent manipulation, one 
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would have anticipated only about 10 percent of the deviating FTD combinations to be evenly 

divisible by 10.  Instead, 57.14 percent of the deviating FTD combinations are evenly divisible 

by 10.  It is also remarkable, and highly indicative of manipulation (i.e., rounding up), that all of 

the deviating FTD combinations evenly divisible by 10 have actual frequencies exceeding their 

expected frequencies.  Similar results occur for the Level 2 and 3 disclosures as well. 

 In summary, the results indicate that the null hypothesis be rejected as both the second 

digits and the FTD combinations fail to conform to expected frequencies under Benford’s Law.  

This is true for all three levels of the fair value hierarchy required by SFAS No. 157.  Instead, the 

evidence provides support for the alternative hypothesis as it seems the fair value measurements 

in all three levels suffer from extensive manipulation (i.e., rounding up to user reference points).  

This finding calls into question the reliability of these fair value measurements, even at the most 

objective level (i.e., Level 1). 

V. CONCLUSION 

 This study examines the fair value amounts reported for assets in financial statements for 

fiscal years 2008-2010.  The purpose is to evaluate the reliability of these fair value 

measurements using a forensic methodology taken from the cosmetic earnings management 

(CEM) literature.  The CEM literature focuses on the manipulation of a key financial statement 

figure (i.e., earnings).  The current study analyzes amounts for assets reported in each of the 

three levels of the fair value hierarchy required by SFAS No. 157.  These three levels are 

disclosed in the footnotes and thus do not represent a specific balance sheet number.  The 

motivation for manipulating or reporting unreliable fair value amounts may not be as clear as the 

motivation for manipulating earnings.  However, manipulations of fair value amounts do affect 

the results of operations as unrealized gains or losses are reported either in the income statement 
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or in the statement of comprehensive income.  Assessing the effects of fair value manipulations 

on the unrealized gains or losses is difficult, though, because of the lack of transparency in these 

items as noted by Abdel-Khalik (2011) and others. 

 The results of the forensic analytics conducted in the current study indicate manipulations 

of reported fair value amounts occur consistently in all three levels of the SFAS No. 157 

hierarchy. These manipulations may not have been performed necessarily to “window dress” the 

financial statements.  For example, the fair values may have been rounded up to user reference 

points simply out of convenience. However, regardless of the reason for the manipulations (or 

rounding up), the result is that the reported fair value measures lack reliability.  The presence of 

manipulations in Level 3 disclosures is not terribly surprising given the amount of subjectivity 

included in these measures.  In fact, accountants who argue against fair values would likely say 

this is the expectation.  The presence of manipulation in Level 1 fair values, though, is 

unexpected.  There should be limited, if any, subjectivity in these measures, and thus 

manipulation of the Level 1 numbers is difficult to explain.  Yet, the extensive prior research on 

the appropriateness of Benford’s Law as it relates to unmanipulated accounting numbers and the 

Law’s use as a forensic tool for assessing financial manipulations in general lend credence to the 

findings obtained in this study. 

 A limitation with Benford’s Law is that it does not identify specific companies that 

manipulated their fair value numbers.  A certain percentage of the firms are expected to have 

zeroes as the second digit or FTD combinations evenly divisible by 10, and without access to 

internal company documents there is no way to determine whether a specific company has 

rounded up its fair value amount to a user reference point.  A detailed examination of the group 

reporting zeroes as the second digit might shed some light on actual manipulations and how they 
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are accomplished.  The inability to identify specific firms and the means used to manipulate the 

fair value amounts constitute limitations of the current study and should be addressed by future 

research. 

 The presence of widespread and pervasive manipulation of reported fair value amounts 

noted in this study is disconcerting.  Simply stated, the results of this research call into question 

the reliability and, thus, the credibility of fair value reporting.  Even if the fair value measures 

examined in this project are benignly rounded up to the next highest user reference point without 

any real intent to deceive users, the conclusion must still be drawn that the fair value measures 

are not objectively determined.  As the FASB expands the use of fair value to other areas, 

including liabilities, most new measures will fall into Levels 2 and 3, which have varying 

amounts of subjectivity built in.  This expansion will result in an ever greater portion of the 

balance sheet being reported at fair value and an offsetting increase in the amounts of unrealized 

gains or losses shown in operations.  The results of this study raise definite concerns about the 

reliability and the resulting usefulness of financial statements prepared in the face of expanded 

fair value reporting.  As Flegm (2008) stated very succinctly, it is “clear that to be relevant the 

data must be reliable.”  The two constructs are not independent; one depends on the other.  

Without reliability, the relevance or usefulness of these fair value measures becomes 

questionable. 

 The findings in this study also have implications for auditors in relation to the application 

of SAS No. 99, Consideration of Fraud in a Financial Statement Audit.  SAS No. 99 notes that 

auditors should consider management estimates, as well as other factors, when evaluating the 

risk of material misstatement due to fraud.  As noted earlier, Level 1 fair value measurements 

should be objectively determined based on external marketplace data.  Yet, the results of this 
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study show that even these Level 1 measurements appear to be manipulated.  Evaluating the 

Level 1 fair value measurements by an auditor could provide useful information on the mindset 

of management concerning the manipulation of estimates in general.  More specifically, the 

accurate amount of Level 1 disclosures can be easily determined by the auditor and compared to 

the values provided by management.  If management’s Level 1 fair value measurements differ 

from those determined by the auditor, this would increase the auditor’s skepticism relative to 

management’s estimates in other, more subjective, areas (e.g., stock compensation, pension 

expense, asset impairment, etc.) and, thus, would put the auditor on a higher alert regarding the 

potential presence of material misstatement of the financial statements from the use of fraudulent 

estimates.  



 
 Journal of Forensic & Investigative Accounting  

Vol. 5, Issue 1, January - June, 2013 

178 

 

 VI. REFERENCES  

 

Abdel-Khalik, A. R. (2011). Fair value accounting and stewardship. Accounting Perspectives 9 

(4), 253-269. 

 

Aboody, D., M. E. Barth, and R. Kasznik. (2006). Do firms understate stock option-based 

compensation expense disclosed under FAS 123? Review of Accounting Studies 11 (4) 

429-461. 

 

American Institute of CPAs (2002). Statement on Auditing Standard No. 99: Consideration of 

Fraud in a Financial Statement Audit. New York, NY: AICPA. 

 

Barlev, B. and J. R. Haddad. (2007). Harmonization, comparability, and fair value accounting. 

Journal of Accounting, Auditing, and Finance 22 (3), 493-509. 

 

Barth, M. E. (1994). Fair value accounting: Evidence from investment securities and the market 

valuation of banks. The Accounting Review 69 (1), 1-25. 

 

Bartov, E., P. Mohanram, and D. Nissim. (2007). Managerial discretion and the economic 

determinations of the disclosed volatility parameter for valuing ESOs. Review of 

Accounting Studies 12 (1), 155-179. 

 

Benford, F., (1938). The law of anomalous numbers. Proceedings of the American Philosophical 

Society 78 (4), 551-572. 

 

Brenner, G., Brenner, R., (1982). Memory and markets, or why are you paying $2.99 for a 

widget. The Journal of Business 55 (1), 147-158. 

 

Canning, J. B. (1929). The Economics of Accountancy. The Ronald Press: New York, NY. 

 

Carslaw, C., (1988). Anomalies in income numbers: Evidence of goal oriented behavior. The 

Accounting Review 63 (2), 321-327. 

 

Casabona, P. and V. Shoaf. (2010). Fair value accounting and the credit crisis. Review of 

Business 30 (2), 19-30. 

 

Chambers, R. J., (1966). Accounting, evaluation and economic behavior. Englewood Cliffs, NJ: 

Prentice-Hall. 

 

Coderre, D. (2000). Computer assisted fraud detection. Internal Auditor 57 (4), 25-27, 

 

Coderre, D. and P. Warner. (1999).  Techniques for fraud detection. The CPA Journal 69 (8), 57-

59. 

 

Financial Accounting Standards Board. (1978). Statement of Accounting Standards Concept No. 

1: Objectives of financial reporting by business enterprises. Norwalk, CT: FASB. 



 
 Journal of Forensic & Investigative Accounting  

Vol. 5, Issue 1, January - June, 2013 

179 

 

 

Financial Accounting Standards Board. (1980). Statement of Accounting Standards Concept No. 

2: Qualitative Characteristics of Accounting Information. Norwalk, CT: FASB. 

 

Financial Accounting Standards Board. (1991). Statement of Financial Accounting Standard No. 

107: Disclosures about fair value of financial instruments. Norwalk, CT: FASB. 

 

Financial Accounting Standards Board. (1993). Statement of Financial Accounting Standard No. 

115: Accounting for certain investments in debt and equity securities. Norwalk, CT: 

FASB. 

 

Financial Accounting Standards Board. (2006). Statement of Financial Accounting Standard No. 

157: Fair value measurements. Norwalk, CT: FASB. 

 

Financial Accounting Standards Board. (2010). Statement of Accounting Standards Concept No. 

8: Chapter 1, “The objective of general purpose financial reporting,” and Chapter 3, 

“Qualitative characteristics of useful financial information. Norwalk, CT: FASB. 

 

Flegm, E. (2008). The need for reliability in accounting: Why historical cost is more reliable than 

fair value. Journal of Accountancy 205 (5), 37-39. 

 

Gassen, J. and K. Schwedler. (2010). The decision usefulness of financial accounting 

measurements concepts: Evidence from an online survey of professional investors and 

their advisors. European Accounting Review 19 (3), 495-509. 

 

Ijiri, Y., (1967). The foundations of accounting measurement: A mathematical, economic, and 

behavioral inquiry. Englewood Cliffs, NJ: Prentice-Hall. 

 

Hendriksen, E. S., (1982). Accounting theory. Richard D. Irwin: Homewood, IL. 

 

Jarva, H. (2009). Do firms manage fair value estimates? An examination of SFAS 142 

impairments. Journal of Business, Finance, and Accounting 36 (9/10), 1059-1086. 

 

Jordan, C., Clark, S., (2011). Detecting cosmetic earnings management using Benford’s Law. 

The CPA Journal 81 (2), 32-37. 

 

Kinnunen, J., Koskela, M., (2003). Who is Miss World in cosmetic earnings management? A 

cross national comparison of small upward rounding of net income numbers among 

eighteen countries. Journal of International Accounting Research 2, 39-68. 

 

Kothari, S. P., K. Ramanna, and D. J. Skinner. (2010). Implications for GAAP from an analysis 

of positive research in accounting. Journal of Accounting and Economics 50 (2/3), 246-

286. 

 



 
 Journal of Forensic & Investigative Accounting  

Vol. 5, Issue 1, January - June, 2013 

180 

 

Landsman, W. R. (2007). Is fair value accounting information relevant and reliable? Evidence 

from capital market research. Accounting and Business Research 37 (Special Issue), 19-

30. 

 

Maines, L. A, and J. M. Wahlen. (2006). The nature of accounting information reliability: 

Inferences from archival and experimental research. Accounting Horizons 20 (4), 399-

425. 

 

Miller, G. S. (2009). Discussion of financial globalization, governance, and the evolution of 

home bias. Journal of Accounting Research 47 (2), 637-646. 

 

Moonitz, M. (1974). Studies in Accounting Research No. 8: Obtaining agreement on standards 

in the accounting profession. American Accounting Association: Sarasota, FL. 

 

Muller, K. A., III and E. J. Riedl. (2002). External monitoring of property appraisal estimates 

and information asymmetry. Journal of Accounting Research 40 (3), 865-881. 

 

Nelson, K. (1996). Fair value accounting for commercial banks: An empirical analysis of FAS 

No. 107. The Accounting Review 71 (2), 161-182. 

 

Nigrini, M. (1996). A taxpayer application of Benford’s Law. Journal of the American Taxation 

Association 18 (1), 72-91. 

 

Nigrini, M. (1999). I’ve got your number. Journal of Accountancy 187 (5), 79-83. 

 

Nigrini, M., Mittermaier, L. (1997). The use of Benford’s Law as an aid in analytical procedures. 

Auditing: A Journal of Practice & Theory 16 (2), 52-67. 

 

Paton,W. A. and A. C. Littleton. (1940). An introduction to corporate accounting standards. 

Evanston, IL: American Accounting Association. 

 

Penman, S. H. (2007). Financial reporting quality: Is fair plus or minus? Accounting and 

Business Research 37 (Special Issue): 33-44. 

 

Petroni, K. and J. M. Wahlen. (1995). Fair values of equity and debt securities and share prices 

of property-liability insurer. The Journal of Risk and Insurance 62 (4), 719-737. 

 

Power, M. (2010). Fair value accounting, financial economics and the transformation of 

reliability. Accounting Business Research. 40 (3), 197-210. 

 

Rose, A. and Rose, J. (2003). Turn Excel into a financial sleuth. Journal of Accountancy 196 (2), 

58-60. 

 

Seay, S. S. and W. H. Ford. (2010). Fair presentation---An ethical perspective on fair value 

accounting pursuant to the SEC study on mark-to-market accounting. Journal of Legal, 

Ethical, and Regulatory Issues 13 (1), 53-66. 



 
 Journal of Forensic & Investigative Accounting  

Vol. 5, Issue 1, January - June, 2013 

181 

 

 

Skousen, C., Guan, L., Sterling, W., (2004). Anomalies and unusual patterns in reported 

earnings: Japanese managers round earnings. Journal of International Financial 

Management and Accounting 15 (3), 212-234. 

 

Song, C. J., W. B. Thomas, and H. Yi. (2010). Value relevance of FAS No. 157 fair value 

hierarchy information and the impact of corporate governance mechanisms. The 

Accounting Review 85 (4), 1375-1410. 

 

Sterling, R. (1970). Theory of the measurement of enterprise income. University Press of Kansas: 

Lawrence, KS.  

 

Sunder, S. (2008). Econometrics of fair value. Accounting Horizons 22 (1), 111-125. 

 

Thomas, J., (1989). Unusual patterns in reported earnings. The Accounting Review 64 (4), 773-

787. 

 

Van Caneghem, T., (2002). Earnings management induced by cognitive reference points. British 

Accounting Review 34 (2), 167-178. 

 

 

 


