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ABSTRACT OF THE DISSERTATION
The Market For Deposit-Type

Financial Assets

by
Jerry Lse Jordan

Doctor of Philosephy in Economics
University of California, Los Angeles, 1969

Professor Armen A, Alchian, Chairman

This study presents theory and statistical evidence
bearing on the determinants of an individual's decision to
hold wealth in alternative forms of deposit-type financial
assets, A theoretical framework for analyzing the demand
and supply relationships for time deposits at commercial
banks, savings and loan association shares and mutual savings
bank deposits is formulated. Cross-section data for states
of the United States are used to estimate the influence of
variables affecting an individual's demand for each asset
and an intermediary's supply of the asset. Survey member
bank data collected by the Federal Reserve System in 1960,

1865 and 1966 are used to develop alternative cross-section

>
b



samples of vield and guantity variables for time deposits
at member banks, Demand equations are estimated for the
"nassbook zoccounts" sub-grouping of time deposits at com-
mercial banks,

The siasticity of demand for time deposits with respect
to permanent torsonal income is estimated from the cross-
section data vo vange from 1.5 te 2,8, The demand for time
deposits was estimated to be negatively related to the ratio
of the vield on savings and lcan shares te the vield on time

deposits Similariv, the demand for time deposits was

negatively yelatea to the ratic of savings and loan offices

The demand for savings and loan association shares was
estimated to he significantly influenced by permanent personal

income, advertising expenditures by savings and loan associ-

ations, the ratio of the vield on szavings and loan shares

to the yield on time deposits, and the ratio ¢f the number
of savings and loan coffices tc commercial bank offices in
each state. ‘The supply of savings and loan shares was
positively =znd significantly influenced by building permits,

a proxy variable for the surply of mortgsges to savings and

Quarterly, time series data for the periocd 1962 to

1967 are used to estimate demand and supply equations for

B
pede

#

large negotiable certificates of deposit using two-stage

emand for CDs is found to be

ja N
i

least-sqguare techunigues. The

valy veiated to groess corporate profits or other proxy

U

posit



income variabies, positively related to the new issue

rate on Ubs and nepgatively related to the yield on Treasury
bills or, ziternatively, the yield on prime commercial
paper. The owvtstanding volume of business loans and the

vield te penxy ¢ business loans are used as surrogate

eX0gencus variabl in the supply equations for CDs. Out-

o
W

standinyg business loans are found to be positive and signifi-
cantly related to outstanding CDs in the supply equations,
The inclusion of an expected interest rate series in the
demand eguaticn: and the business lcan rate in the supply
equations vieladsd mixed results,

The theory and evidencs presented in this study contri-
bute to cur knowlesdge concerning the major factors influencing
the demani fov and supply of alternative financial assets.

This knowisdge important beazring on the selection of a

monetary aggrsesats as & summary indicator of the thrust of
monetary policy., The implications of this study for the

selection of

monetary indicator are summarized and the
evidence presentec in this study is reconciled with the con-

clusions of szviisr studies.



AND BACKCROUND

INTRODUT

Thne purnsse of tnis studyv is to ascertain the

tetarminants ¢

individual®™s decisiosn to hold wezalth in alternative
“orms of financial assets., A framework for analyzing
the demand and sunnlv relaticnshins for each of several
assets will be formulasted and tims series and crosse
sectiocn data of states of the United States will be

used 2o auantify variables affectine an individual's

demand for the assets and an intermediarvis suvnly of

the asscts The coefficients for each set of equations
will be estimated hv least-zguare or twe-stage least-

square resression techniques, Additional svidence

concernine the owneand cross-interest elasticities

will be obtained from the z2ffects of chanvees in Regula-

tion @ by the Federal Heseryve on the relative influence

of variasbles in the demand functions of various assets,
Study of the demand functions for tvnes of finan-

2} the value of know-

ledee zhout the demand for {and substitution relation-

¢

shins between) manev and other financial assets for

purposes of selectine an indicator of monetary actions

which may be used for the conduct monetary policy; and,
R R 3 2

h) the notential benefit to the suppliers of financial
3 ¥



assets which may be derived from knowledpe about the
demand for such assets, These noints will be discussed
in order,

The effects that monetary policy will have on the
economy will be more predictable the greater the knowledge
about the demand for money, Two points are relevant to
this study., The first is a question concerning the im-
portance and stability of the demand function for monevy
with respect to interest rates, The second and related
pecint is that knowledpe about tne demand function for
money will be increased if it is shown empirically that
either: (a) money and non-monsy financial assets are
considered to be close substitutes by individuals and
this substitution relationshin hetween monevy and non-monev
assets is stable; or, (b) the substitutability in demand
between money and non-money financial assets is negligible
(i.e. cross-interest coefficients apnroach zero), so that
non-money financial assets may be neglected as explanatory
variables in a money demand equation,

In recent vears there has been considerable discussion
in economic literature concernin% "indicators and targets"

for conductine monetary nolicy, — In order to serve as

1/

~ See the chapter by Karl Brunner and Allan Meltzer on
"Targets and Tndicators of Monetary Policy'" in the book
of the same title, edited by Karl Brunner, The book will
be published by Chandler House Publishine Co,, Belmont,
California; and Thomas Savine, "Monetary-Policy Targetc
and Indlcators” Journal of Polltlcal Economy (Chicaeo:
University of Chicago Press, Aucust 1967), pn, 446-456,




either an indicator of nolicy actions or as a tarset
magnitude to be achieved, the forces influencine the
level or srowth of any monetary aggrerate or nrice must
he known,

Tt has heen succested that some definition of the
money sunply can serve as an indicator (or tareet) of
monetaryvy influences on the economvy, 1If the rate of
change of monev defined to include time denosits at
commercial banks was hichlv correlated with the rate of
change of monev defined exclusive of time denosits, then
a choice between these two marnitudes as an indicator
of policy would be arbitrary. But the rates of change
of monev exclusive and inclusive of time deposits have
not been vervy close at times, In fact, tne rates of
chanee over time of the two maonitudes have gone in
onnosite directions on occasion,

Since the choice between the two definitions of
money can make a difference in the assessment of the
thrust of monetarv nolicy, monetarv authorities must
choose between them on the basis of their knowledee of
the factors influencine the supnly of and demand for
money exclusive and inclusive of time denosits at
commercial banks, Tt is the aim of this study to
present some evidence hearing on the supnly of and

demand for time devnosits and, eiven certain existinge

institutional circumstances, to derive some implications

regardine the inclusive of these assets in a nolicy



indicator or tareget variable,

The suppliers of a financial asset could, as an
industry, benefit from increased knowledpe concerning
income, own-yield, and cross-yield elasticities of
demand for the assets they are providing., Similarly,
information concerning the effects of advertisineg by
each industry would be useful, The importance to
individuals of convenience (transaction) costs associated
with the acquisition of an asset would have bearing on
the question of how large a market area is best served
by an office, (This noint has to do with commercial banks,
savings and loan associations, and mutual savings banks.)
The decision-makers of financial institutions would be
interested in the effect of changes in the price level
and expectations of price level changes on the demand
for the assets they provide, Similarly, relative price
theory suggests that the effects of expéctations concerning
the general level of interest rates may be impmortant,

Relative price theory implies that the amount
demanded of any particular financial asset depends
positively upon its own yield and neeatively upon the
yield of alternative financial assets, However, in the
economic literature one finds empirically based asserta-
tions which apnear to refute the imnlications of this
theory. The statements can generally be put into one of
two categories: (a) the demand for a vmarticular financial

asset is, at most, a weak function of any interest rate;



or, (b) while the amount demanded of a particular

asset is a function of its own yield, the demand is not
dependent upon the yield of other assets which may have
been thoucht to be a substitute, Both tynes of statements
deny that the Finanéial assets in question are considered
by the saver to be substitutes in demand on the basis of
relative yields. However, these conclusions go further
than tne reported research will allow the author to go in
the context of generally accepted scientific methodoloay,
An explanatory economic model consists of a set of initial
conditions (singular statements) which must be conjoined
with the theory in the form of a universal statement, as
well as a set of singular nrediction statements, The
falsification of a proffered theory requires that it be
shown both that the prediction statements are not in good
agreement with empirical observation 322 that the initial
conditions are confirmed by empirical ohservation, It is
this latter step which is missing in much of the literature,
in which case the researcher is guilty of committing the
logical fallacy known as affirming the consequent, 1In the
absence of verifying the validity of the initial conditions,
the strongest statement that can be made is that the
theory is not supported by the evidence, Feice tested

the hypothesis that two financial assets are substitutes,
Poor or contrary empirical results led him to the conclu-

sion that the assets are complements or independent in




2/

demand, which are not logical conclusions of his study,
(See Annendix A for a more detailed discussion of Teige's

studyv.)

2/

x4

- Peige estimated demand functions for financial assets
for the period 1943 to 1959 and concluded that "Savineas
and Loan Association shares and time deposits appear to
be independent of one another," (nace 30 and 38). ile
finds that the o”n—rr’c coefficients of demand deposits
and tire denosits are positive and statistically signifi-

cant; '"the demand for savines and loan association shares,
however, scems to be quite inscnsitive to caanges in tiae
rate c¢f return on taese shares," (pare 37), Edear L.

Feipce, The bDemand for Tinancial Assets: A Temporal Cross-

Section Analvsis (Lnelewood Cliftfs, N.J.: Prentice-Nall,
Inc. 1504},

Also, on the question councernine tne interest
elasticity of dermand for savines and loan shares, Shaw
asserted tnat beyond some level of interest rates paid on
savines and loan shares, "saver resistance stiffens and
elasticity diminishes qo tnat any orovortional change in
share rate attracts a dirinishine percentage increase 1in
consumer resnonse; then total intercst costs of associa-
tions rise faster than sharcs outstanding., At some larec
volume of savinos capital,...clasticitv fall(s) to zero
with savers unwilline to hold more shares at any rate of
interest.," Edward $. Shav, Savines and Loan !larket
Structure and Market Performance (LOS Angeles:

Study ~renared for the Calitfornia Savines and Loan
C0m13510ue1 1962},

Friedman and Schwartz concluded that ""The Dbehavior
of denosits from 1954 to 1958 supepcsts that neither
mutual savines deposits nor savincs and loan shares
are very close substitutes for commercial banks' time
deposits, at least for short neriods," (page 606).

In addition, they asserted that '"the morec rapid crowth
of savines and loan shares than of the other forms of
deposits cannot be explained by a rise in the relative
rate of return. Thoupgh the return on savings and loan
shares has throughout been higher than that on the
other forms of savings, the differential has narrowed,"
(page 062). Milton Friedman and Anna Schwartz, A
Monetary nlstorv of the U.S., 1867-1960 (“rlnceton
N.J.: Princeton University Press, 1963).




An object of this study is to present additional
evidence bearine on the own-nrice and cross-price
clasticities of demand as well as income e}?sticities

D
of demand for selected financial assets, /

T do not know of studies in which the income elasti-

cities of demand for financial assets other than '"monevy"

2/ (continued}

Similarly, Leo i, CGrebler and Eugene F, Brigham have
asserted that "Teo exnlain varving shares of intermediaries
in the savings market, one is first inclined to invoke the
nrice mechanism, It is now a renerally accepted and
fairly well tested thesis that the amount of total savings
{of all forms) 1is highly insensitive to changes in the
general level of interest rates,'" Leo G, Grebler and
lugene ¥, Brigcham, Savines and Mortgaee Markets in Cali-
fornia (Pasadena, Calif.,: California Savings and Loan
lL.eague, 1964). ». 71,

Carl Christ observed an "apnarent nerverse interest-
resnonse of time denosits to savines-and-loan capital”
when he nlotted arcrecate annual time devnosit and
savings and loan share data from 1934 to 1959, He cited
advertisine and immroved insurance on savines and loan
denosits as pnossible exnlanations for what he observed,
lle concludes by itemizine unsclved nroblems such as
""can more light be shed on the nuzzle of the relation
hetween time dewosits and savings-and-loan canital?

Carl F, Christ, "Interest Rates and ‘Portfolio Selection'
among Ligquid Assets in the U,S.", Measurement in Economics,
By Christ and Others (Stanford, Calif,: Stanford
liniversity Press, 1963), »np. 201-218,

5/

M, Friedman concluded that the income elasticity

of demand for money is anvroximately 1,8, where money is
defined as the sum of demand denosits, time deposits,
and currency, and where income was annual expected
(nermanent) real income ner cavnita based on net national
nroduct, Milton Friedman, '""The Demand for Monev: Some
Theoretical and Emmirical Results,'" (N.Y,: NBER, 1959),

Feice concluded that the income elasticity of demand
for demand denosits is 0,92, and the income elasticitv
of demand for time denosits is 0.69, This, tocether
with Caean's conclusion that the income elasticitv of



have been directlv estimated with data subsequent to
1959, Tor each year 1956-1966 the role of income in the
demand for each asset is estimated usine cross-section
data, and an attemnt is made to explain the discrenancy
which was renorted to exist between the results derived
from time series and cross-section data for the neriod
prior to 1960,

"Time Denosits at commercial banks" is usually
treated as one tvpe of asset, even thourh it is techni-
cally the sum of several types of interest-navine savines
accounts which are nrovided by commercial banks, Prior
to 1961, one of these sub-classes of time denosits,
laree certificates of deposit ($100,000 or more), was

of neglieible immortance., Since then the volume of this

3/ (continued)

currency is less than that of demand deposits, appears
to be in direct conflict with Friedman's findines, To
cet an income elasticity of demand for the inclusive
money supply from Teiece's and Casan's results, one would
calculate a weirhted sum of the income elasticities of
demand for ecach commonent., This calculated elasticity
would be less than 1 even if the income elasticity

of demand for currency were as larece as that for demand
deposits., Teiece used nooled cross-section and time
series data for 49 states for 1949 to 1959, Teposits

were per capita, and income was a permanent real income

per capita based on personal income per state., By the same
method, Feige found that the income elasticity of demand
for savinegs and loan shares is 0,63, This result is clear-
ly in conflict with what one would expect from aggregate
time series data on savings and loan deposits.



class of deposits has srown to where now it can nronerly
he considered as a separate asset, The Federal Reserve
nresently nermits hicher interest rates to be »aid on

such deposits than on regular savings denosits, and the
repulations governine transferability of the certificates
of denosit are different, It avpears that a laree nportion
of the short-run fluctuations in apeorecate time deposits
is due primarily to fluctuations in these large certifi-
cates of denosit (CDs). Demand functions for large CDs are
estimated senaratelv from total time denosits by using
monthly and quarterly data for the nost-1960 neriod,
Demand functions for time denosits net of large negotia-
ble CDs are estimated from smecial 1965 and 1966 cross-
section survey data,

Early in 1961, several large New York money market
banks bepan to offer certificates of demnosit in a hignly
negotiable form, and at the same time securities dealers
announced that they stood ready to buy and sell nrime
negotiable certificates of demnosit, At the end of 1961,
total certificates of deposit outstanding stood at about
$3.2 billion, By the end of 1967, total CDs were in
excess of $20 billion, 1In only three vears after the
develonment of the market for nepotiable certificates
of demosit, the Federal Reserve Bulletin concluded that

"among money market instruments, these certificates are



10
4/

now second in imnortance only to Treasury Bills," ™

The growth of certificates of demosit has contri-
buted to the ranid erowth of time deposits comﬁared to
savings and loan shares and mutual savings bank denosits
in the 1960's, tiowever, even time denosits net of certif-
icates of deposit have grown faster than other household
monetary assets durine this period. Friedman and Schwartz,
and Carl Christ = noted that in the period from 1954
to 1958 the volume of savines and loan shares increased
at a faster rate than did either the volume of time de-
nosits at commercial banks or the volume of mutual savines
bank denosits, At the same time the interest differential
between these assets was narrowine, That is, althoush the
national averace yield on time denosits was lower in mapr-
nitude, it was increasing faster than the averace vield on
savings and loan shares, The observation that yields on
time denosits were rising rapidly relative to the vields on
other assets, but the volume of time denosits was erowing
much slower, led these researchers to conclude that the
interest elasticities of such assets were weak,

Time denosits, exclusive and inclusive of certificates

of denosit, have increased in the 1960's faster than savinses

4/
T "Recent Monetary and Credit Developments,'" Federal
Reserve Bulletin, Vol, 50, (July 1964), », 818,

5/

References cited in footnote 2/,
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and loan shares, At the end of 1958, the relative market
shares amone these three assets were: savings and loan
denosits - 42 mer cent; time denosits at commercial banks -
41 ver cent; and, mutual savings bank deposits - 17 per
cent., By the end of 1967 the relative market shares were:
savings and loan deposits - 34 per cent; total time deposits
at commercial banks - 49.5 per cent; and, mutual savings
bank deposits - 16,4 ner cent,

Excludineg certificates of deposit at larre commercial
banks from time denosits, we find that at the end of 1967
the relative market shares were: savings and loan denosits -
36 per cent; time demosits - 46.6 per cent; and mutual
savings bank denosits - 17.4 per cent, In the 1950's,
deposits in savings and loan associations were the fastest
growing financial assets. In the 1960's the growth in
time devosits has been faster. An explanation of this re-
versal in relative growth rates of time deposits and
savings and loan shares can be derived from a correct sne-
cification of the supnly and demand relationships of these
assets,

Because of institutional factors (namely, the fact
that corporate holders of CDs pay dividends and taxes on
a nuarterly basis, and revenues of state and local govern-
ments are received in uneven intervals), tnere may be a
seasonal pattern in the yields on certificates of deposit,

However, there is no more reason to expect a seasonal
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pattern in the vields on certificates of deposit traded in
the secondary market than there is to expect much of a
seasonal pattern in the yields of stock and bonds,

In the six years since CDs were developed as an
important financial market instrument, the maximum interest
ceiling imposed by the Federal Reserve has caused cash flow
problems for individual banks as well as the banking system
on several occasions, Either due to seasonal withdrawals
for payment of taxes, dividends, etc,, or due to higher
vields available on Treasury bills and/or other substitutes,
banks have at times found themselves unable to renew
maturing CDs because of legal restrictions which prevented
them from matching market rates of interest available on
substitute assets, The existence and misuse of CDs has been
blamed for a few highly publicized bank failures, and even
the bigeest banks have exnerienced reserve difficulties be-
cause of the inability to re-issue maturing CDs, The
implications of tne above are not necessarily that CDs are

undesirabhle or that the nroblems bankers are facing call

6/

~ It would be profitable to discover a consistent seasonal
pattern in the yield on bonds which is greater than would
be suggested by the rate of interest, Even so, one can
find assertions of sizable seasonal variation in the vields
on bonds in the economic literature, A rather interesting,
if not amusing, report of the discovery of a sizable and
regular seasonal pattern in the yields on Treasury bills
and long-term government bonds is found in a Morean Guaranty
Survey: "A Closer Look at Interest-rate Relationships,”
(Morgan Guaranty and Trust Company, April 1961).
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for "requlatio? and close supervision from banking
authorities,"” - Rather, the evidence nresented in this
study indicates that the regulations have contributed to
the fluctuations in the volume of CDs throush their in-
fluence on the demand for and sunnly of CDs, The two
conditions necessary for the existence of an adverse cash
flow which is serious enouch to cause iiquiditv difficul-
ties are first, the existence of a laree and active market
in negotiable certificates of denosit, and second, an
interest ceilineg imnosed on the denosit liabilities of
banks and maintained at a level which is at times too low
to allow the banks to use effectively certificates of

deposit as a short-term instrument in competition for

funds.

7/

~ Helen B, 0'Bannon, "Certificates of Deposit," Money
and Finance, Readings in Theory, Policy, and Institutions,
Carson Deane (ed.,), (New York, New York: John Wiley and
Sons, Inc,, 1966), p., 124,




CHAPTER 2

A General Framework for Analvzine the Demand
for and Sunéply of Alternative Financial Assets

The Demand for Financial Assets

Tnhe variables which, on theoretical erounds, might
be included in the demand function for a financial
asset may be categorized into three possible sets, The
first set would include variables whicnh apnear in the
demand function for saving, per se, as well as in the
demand function of tne marticular asset, where saving
is defined as a change in wealth, nositive or neqative.g/
The variable, as it appnears in the savine function,
causes a greater (smaller) ¢rowth of wealth, and as it
aprnears in the demand for a particular asset causes
only a proportionately sreater (smaller) rate of acquisi-
tion of each asset (e.g,, the elasticity of saving with
respect to variable X is .5, and the elasticity of each
financial asset with respect to X is also ,5).

The second category, a subset of the first in that
it includes variables which abpear as areuments in both the

general saving function and the demand equation for each

8/

- The usual "supply of saving" can be interpreted as a
demand for interest bearing monetary assets, However the
demand for savine as used here is a demand for o¢reater
wealth, whether the assets are real or monetary. Concentu-
ally, saving might be defined as the rate of change of
wealth, but here saving will refer to the intepgral of the
flow of saving over a vear,

14
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asset, contains only those variables that change one's
relative preference for the alternative financial assets,
That is, the elasticity of demand for some financial
asset with resmect to exnlanatory variablie Z differs

from the elasticity of demand for saving with respect

to Z and it differs from the elasticity of dewand for
other financial assets with reswmect to Z,.

The third categorv is comprised of areguments in the
demand functions for financial assets which do not appear
as arguments in the demand for saving function. The
variables in this third category are distinguished from
those in the other two in that these variables only
cause shifts in nreferences for one asset relative to
another, An exampnle would be a variable which does not
affect one's wealth, but does affect the composition
of tiae basket of goods one nossesses, One imsortant
difference between the variables in the first two cate-
pories is the wav in which the variables affect the
individual's time (and asset) nattern of consumption,
Another would be the effect of such variables on
relative speeds of adjustment from one portfolio of
assets to another, Information and transaction costs
will have bearing on this issue,

These points will be developed more fully at a
later point in this chanter, First, however, a brief

theoretical framework describing financial assets in



terms of their returns will be presented.

The Returns From a Financial Asset

Financial assets may be described in terms of the
returns offered to their holders. One way of doing
this is to specify the net returns {from the asset in
terms of utility and then returns of the asset as being
the utilities derived from both monetary and non-monetary
sources.

The net returns (Rj), in the utility sense, of the
. th

j financial asset can be expressed by the following

relation

m . A

where r =~ is the total utility of the net monetary returns
.th n . .

from the j asset and rj is the utility of the non-

monetary returns from this asset. For simplicity we

. e
say that r " = f [(i. - A.), FiN, A, L.,
J J J ] P. t
j

. . . . .t
where 1j is the annual rate of interest paid on the j b

asset (in decimals, taken as given)} and where Aj is the

absolute dollar amount of the jtn asset held by the

"dp. \ e
individual, —_ denotes the expected rate of change
P.
J
in price of the jth asset, At is total assets, and rjm

is also a function of other factors,

16



Net non-monetary returns (rjn) would be a function
of the risk (insurance) and variance of return associated
with the asset, the physical establishment or persons
selling the asset, and any other non-interest factors
associated with the acquisition or helding of the asset.

N would be a function of the amount of

In addition, rj
the asset held and the amounts of other assets held,

The cost of holding At is the highest valued Rj’
j # 1, foregone (or the foregone utility of the highest
valued non-financial asset, but the discussion here is
limited to financial assets). Consider an amount of
wealth A, which is held in the form of financial assets
1 and 2 (At = A1 + AZ). The cost of holding A1 is equal

m

to the R2 = r2 + rzn foregone. Under the assummtion that

m . . . . .
rj is a linear function of only interest (in dollars

per unit of time) [i.e. r ™= k'(ij . Aj)]’ it follows
J ]

hat t t i A i K (i =« A + n,
tha he cost of holding any 1 is 2(12 1) rz

For example, the cost of holding $100 of asset 1 is the
foregone utility of the interest one could have realized
by holding $100 of asset 2, plus the utility of the non-

monetary returns one could have derived from asset 2,

Likewise, the cost of holding AZ is kl(i1 ‘ AZ) + rln.

17



. o/ . . . .
Under the above assumptions, k4 if 11 5 12 and

rzn > rln then A1 will be positive for an individual

only if kl(il « A - k « A} is greater than or

1) Z(iZ 1

equal to rzn - rln for some level of Ale For example,
one would hold $§1 of asset 1 only if the utility from
the extra interest he earns from asset 1 instead of
asset 2 is greater than or equal to the extra non-
monetary utility he derives from asset 2 over the above
asset 1.

The above should not be interpreted to mean that
an individual will not hold both assets. The rjn depends
on the size and composition of At in any instance, even
if all rjm are of the same functional form.

Assuming that rlm and rzm are both the same
function of only dollars per unit to time (k1 = kz),
then for an increase in the portion of wealth devoted to
A1 and/or A2 (where At increases to At'), the maximum
rlm {(where Al' = At') increases by more than does the
maximum rzm (where AZ' = At'), if il > iz. Therefore

the proportion of (monetary) wealth held in asset 1 will

be greater after the wealth (A) increase AT
A7 R
t t
9/

Namely, r'm is a linear function of only interest and
J

18



19

) . n no . .
if (for some increment of A) r, - Ty (the subjective

value of non-monetary returns frcm cne asset compared
with the subjective value of non-monetary returns from
another asset) is less than the subjective value of

the extra increment monetary (interest) returns as

A¢ increases to A¢'., But if the subjective value of the

. . m m
extra increment of monetary (interest) returns (r] - Ty )

is less than rzn - rln as At increases to At*s then the

proportion of asset 1 to total assets falls as wealth

- l -
increases < Of course the converse

would be true for asset 2 with respect to its ratio to
wealth.:!y
Assuming that the subjective values (per unit) of
non-monetary returns from financial assets decrease
as greater amounts are required, it is likely that over
A,

some ranges of A, the ratio -2 is not a constant as
J A

t
At changes (i.e. the proportion of one Aj to At increases
as Ay increases, while for other ranges the proportions

of another Aj will increase).

10
-/ To generalize to the multiple eocods world, the cost of
holding A, ( of the first financial asset) is the maximum
utility ohe could obtain if no A1 were held. That 1is, the
It
cost of holding a specific Al is max <« R., when Al =0,
J
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This symbolic outline is easily summarized by sayine
that an individual will acquire some of the asset up to
the noint where his subjective value of (the returns from)
another dollar of the asset is equalil to the cost of
anotiaer doliar of the asset, 1If either the net return
from the asset or one's subjective value of the returns
from the asset chanee, each person will adjust his
holdings of assets so as to equate his subjective value
for the mareinal unit of each asset with the cost of
the asset,

Classification of financial assets according to the
above formulation can be transalted into a hypothesis
that the demand for a financial asset is a function of
wealth, the exnected monetary returns of the asset, exnected
non-monetary returns of the asset, monetarv and non-monetary
returns of other assets, variance of veturns of each asset,
costs of acquiring the asset, and uncertainty which may
be associated with the asset concernine return of nrinci-

nal, payment of interest, or liquidity.

The Demand Function

The following sections present a weneral, theoretical
statement of the demand for the jth financial asset, De-
finitions of terms and concepts will be wresented and
a nriori exnectations of partial derivatives will be

snecified, The general demand function is as follows:



where:

d
A =
J

»

IC

.€ €

f(yp’ Ym o IJ; io, I, n, TC, IC, O),

permanent income in constant prices

measured (or realized) income in constant
prices

. . .th
interest yield on the JtL asset

interest yield on other assets

expected level of interest rates

expected price level

transaction costs:

a, travel to financial institution

b, commissions on stock and bond transactions
information cost and liguidity (undefined
for now)

a. risk and uncertainty

b. 1insurance

c. spot bid-ask price spread

d. yield

e. other

other nonpecuniary returns

a, pretty secretaries or cashiers

b. marble buildings, walaut paneling,

thick carpets, . . .
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NDefinitions

Before defining the income concepts used here it is
useful to define wealth, Total wealth is the sum of
two components--human and non-human wealth--where the
measure of the former is the »nresent value of the stream
of wages, salaries, and/or commissicis (or whatever the
form of the expected returns to huwan capital); the latter
is measured by the market value of non-human assets and
is postulated to be the present value of the flow of
yields and services to be derived from these assets.

(1) Conceptually, "nermanent income" is the constant
maximum rate at which an individual would be able to
consume (e.g. - equal amounts in each time period) subject
to keeping his total wealth unchanged, For measurement
purposes, permanent income will be defined as the maximum
foreseeable amount an individual can consume in a time
veriod (the integral of vnermanent income for the time
neriod) subject to wealth beine the same at the end of the
time period as at the beginnineg, 1If he were to consume less
than this amount, his wealth would increase; if he were to

consume more than this amount, his wealth would decrease,

11/

T Much of the discussion in this section is an extension
or reformulation of concents nresented by Milton Friedman

in his A Theory of the Consumption Function, National Bureau
of Economic Research, (New York:1957).
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(2) Measured (or realized}) inceme is the maximum
actual change in wealth in a time period in the absence
of consumption (defined below). Concentually this measure
of income is the accumulated receints {claims: or income
rate for the time period., It can ceoaszi=zt of two commonents--
expected '"claims to wealtn" (i,e,. forzseeahle srowth of
assets whether received in cash or in credite) vwlus nrofits
or losses

""Claims to wealth" refer to the amcunt (inteoral
of the flow for one time meriod) one anticinates his cash
receints and credit claims will be in sach future time
period in his horizen, The profit or loss component of
measured income is an unexnected chanece in total wealth,

An exampnle using the two income concepts may be
useful at this point, For illustration, cne cusrter will
be considered tc be the relevant time meriod, Supnecss
an individual (or business) received a flow of rsceints
from either his human capital or non-human capitsal
(e.g.~--commissions, rental income, self-emnloved
fluctuates from quarter to quarter, Assume that such an
individual initially has a nermanent income of $4000 per
quarter, But assume further that this individusl ex ante

o~
i

expects his cash receints and clilaims Tor the coming ruarter

oy

(the "slow season'") to be only $3080, which ws call his

1 e 21

claims to wealth or Yexpected messured income’,

—
-~

fowever,

if the individuzl should ex post receive 33380 in receints
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and claims in the quarter, his actual measured income

N

exceeded his exnmected measured income by $5607, Therefore,
the individual's wealth at the end of the quarter will
be greater than expected by $6006,

(3) The notential (foreseeable} crowth of wealth
during a time neriod (where actuail receints equal ex-
nected receipts, ex nost) is mermanent income {the nro-
duct of the rate of interest multinlied by the initial

wealth), Anv activity which the individuzl earages

i

M
(]

po)

in such that this erowtih in wealth is less than th

o

potential amount, because of such activity, is called
consummtion, In other words, consumntion is the notential
foreseeable growti of wealth minus the actual erowth,

Tf the nrofit or loss commonent of income were alwavs
zero (i.,e., if exnectations are exactlv realized), and
if one concurrently consumed exactly his mermanent income,
wealth would be constant, To reneralize a step further
wealth at time t can be defined as the nresent value of
future net receints, where net refers to receints exnected
when consumption equals mermanent income, Under this
definition and terminoloey, an individual can wlan for
his wealth to increase by plannine te consume less than

his permanent income, but the present mezsure of his wealth

does not denend on such »nlans.

12/
T More cenerally, the potential growth rate of wealth
at any moment is the amount ¢f cne's wealth multiniied by

the interest rate,
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(4) Planned or '"permanent'" saving is defined to be
the rate of nermanent income minus consumption, Actual
measured saving, ex nost, is the sum of planned saving nlus
profits or losses--which is the change in wealth, For
3.

estimation nurposes, saving is measured by the integrsal

of the changes in wealth per time period,

Implications of Economic Theory with Respect

to the Saving Versus Consumntion Decision

If it is stated that consumption (C) is a function
of income (Y) as well as (possibly) other variables,
then saving (S), is a function of these same variables,
given the identity Y = C + S, Since income, consumption,
and saving must all be in the same conceptual units, a
model relatine consumption and permanent income would
not explain measured saving, because measured income (and
measured saving) includes nrofits or losses and is therefore
not always equal to permanent income, Measured saving
is a function of permanent income and profits or losses,
Some previous researchers have specified saving to be a
function of permanent income only, and some of measured
income only, Empirical estimates of their equation for
saving will depend upon the concept of income used,

If an individual discriminates among alternative
assets according to a criterion that is independent of his
wealth, then the elasticity of each asset with respect

to wealth would be 1, Given an increase in wealth of



ten per cent, the individual would want to hold ten per
cent more of each asset, and the desired ratioc of each
asset to total wealth would be unchanged, 1If the wealth
elasticity of any asset is different from 1, then the
wealth elasticity of at least one other asset must be
different from 1 and in the opposite direction; Consid-
ering total wealth, if an individual realized a2 10 per
cent increase in total wealth in the form of some non-hu-
man asset, he may not be able to convert it to a2 10 per
cent increase in his human assets, His holdings of at
least one non-human asset will remain increased by more

than ten per cent,

26

It is assumed that at any time, the ratio of the margin-

al utility of any asset to the price of & unit of the asset
will equal the similar ratio for every other asset, The
marginal utility of an asset is related to the amount of
that asset one possesses and to the amounts of all assets
possessed (non-human wealth). Thus, some assets will con-
stitute a different proportion of wealth when wealth is
greater, than when wealth is smaller,

The elasticity of saving with respect to permanent
income is larger than the elasticity of saving with respect
to measured income by definition, Since the nercentace
change in permanent income is small relative to the per-
centage change in measured income, variation in asset
accumulation will be largely due te variation in wealth

(i.e., profits or losses which are the difference between
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actual measured income and exnected measured income in
my specification).

The relationship between saving and income, when
there exists more than one concent of income and saving,
is not clear in the literature, Brizham and Grebler
have asserted that "It is now a eeneralily accented
and fairly well tested thesis that the amount of total
saving (of all forms) is hishly insensitive to chanses
: . : i/
in the general level of interest rates.,™ This state-
ment is in conflict with the underlyine theory of this
study, which is discussed below, as is Tucker's conclusion
that

""investment is the volatile commonent of in-
come and consumption the stahle cne. Consump-
tion depends only on income, with a distributed
lag, and, for this reason, it inevitably must
adjust more gradually than income, This leaves
investment as tine component that reswonds more
vigorously to money suvply chaneges, just as we
expect, and the reason is hecause of its denen-
dence on the interest rate.''14/

Interest rates reflect both the ability (i.=s.,
nrofitability) and the willineness of individuals to
convert current consumption rights into wealth, At

higher interest rates individuals are willing to forego

more current consumntion in faver of wealth, The schedule

13/
—— Leo Grebler and Eugene F, Brigham, Savings and Morteage

Markets in California, (Pasadens, Californie: California

Savings and Loan League, 1963), p. 71.

14/ |
™ Donald Tucker, "Income Adjustment te Money-Supply Changes,"

American Economic Review, Vol. 56, (June 1966}, »p, 438-439,




of amounts of current income which individuals are willing
to convert into future wealth at =zach azlternative interest
rate is the supply of saving function. in eguilibrium, the
cost of '"not saving,"” that is, of consuming, is the increas
in wealth foresaken, Lower ths

15/
lower the interest rate}

a willingness for less saving, or egulvalently {ov more Con-
sumption, To assert otherwise is to chalienge the negative
relationship between price and guantity of econemic goods.
However, this does not deny the income and wealith effects.

The sudden increase in money causes a temporary increase in

the relative desirability of some wmonetary assets. The

prices of these assets will rise (their vields will fall)
individua < of non-human wealth will be oreater

An individual's stock of non-human wealth will be great

as a result of a positive shift in the demand for these

assets, But this is not evidence against the hypothesis of
16/

avin

a positive interest elasticity of

w
<y

a

15/

T For instance, interest rates may fall temporariiy
result of the "11qu1d1ty effect” accompanving &n uneXxp
once-and-for-all increase in the money suvply See W,
Gibson, Effects of Monev on Interest Rstes, niversity
Chicago dissertation,

16/
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Some confusion remains in ecenowmic litsrature regarding
the effects of inflation on interest rates and conseguent
effects on wealth and saving. For instaice, Rebert Mundell
says in his "Inflation and Real Intverest” Jouxnzi of Politie

1 Econopmy, LXXI {June, 1963), ». 283, "I have argued that
the money rate of interest rises by less than the rate of
inflation and therefore that the real rate of interest falls
during inflation. The conclusion is based on the fact that



Specification of Relationships

As previously indicated, the demand for a particular
financial asset can increase or decrease as a result of:
(i) a desire for a larger or smaller rate of present
consumption, which affects one's total wealth and asset
position; (ii) a change in one's relative preference for
financial versus non-financial assets in general; —  (iii)
a shift in preferences among financial assets; and, (iv) a
shift in preferences between less liabilities versus more
assets, This section is concerned with the specification
of the parameters associated with the variables listed in
the general demand function on page 21, and the way in
which these variables enter into the demand functions for
particular financial assets.

The elasticity of demand for a financial asset with
respect to each of permanent income and measured income,

is hypothesized to be non-negative, but subject to the

16/ (continued)
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inflation reduces real money balances and that the resulting

decline in wealth stimulates increased saving., [emphasis
added]. Real conditions in the economy are altered by the

purely monetary phenomenon. The evils of benefits of infla-

tion cannot be attributed solely to the failure of the
community to anticipate it." See W, E. Gibson, op. cit.,
p. 20, for a similar discussion. Also see footnote Li?,
page 31, where I discuss some complications of estimating
interest elasticities of financial assets.

17/

The choice between financial and non-financial assets,
is not analyzed explicitly in this study, although certain



w
<o

following modificaticns, . The greater the absolute amnount

of transaction costs associated with the acouiszition of an

greater will be the incowe ¢liasticities of demand
asset since the total coszt of g lavge transaction declines
per unit of amount purchase:

st

Similarly, the grearer the “iunvariant’

informati
asscciated with an asset, the greater will be the incoms

. ey B g oo 1y
informetion as 4

elasticity

proportion the price and
principal increases.

Onn the other hand K “he g¢rester the non-~intersst re-
turns from a financigl szsset, the smalier will be the in-
come elasticity ¢f demand 1f the ncon-interest returns do
not increase in proportion to the amount of the asset held.
It becomes more costly in terms of oppertunities foregone
to hold such assets.

1 o e 1.

It is anticipated the

ek

(f)

any asset with respect to¢ measured income or €Xp

claims to weaith will varv {c¢vy any given percentage ciaange

17/ {continued)
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in measured income or expected claims tc wealth,; depending
upon the proximity of the initial level of measured income
or expected claims to wealth or psrmanent income,

Contrary to the assertions and empirical findings of
some investigators, but consistent with the theory of con-
sumer behavior, it will be hypothesized that the own-yield
elasticity of demand for a financial asset is positive and
statistically significant as well as stszble, and that the
cross-yield elasticity is negative and statistically sig-

18/
nificant, =

18/

= It may be worthwhile to consider some of the compli-
cations in the measurement or testing of this specification,
If all the world were put into a testing chamber and then
the interest rate on, say, savings and loan shares were
raised by Congressional action while everything else re-
mained unchanged, the own-price elasticity of savings and
loan shares and the cross-price elasticity with respect to
the yield on savings and loan shares of all other assets
could be found. However, when the vields of more than one
asset are changing, the respective own-and cross-price elas-
ticities of each must be considered as well as any changes
in relative yields of the different assets. In addition, if
interest rates in general change, wealth also changes, and,
if not careful, one might confuse the effects of the change
in interest rates with the effects of the change in wealth.
When the yield on one's bonds rises, the price falls and
probably the ratio of bonds to total wealth falls, but it
would be false to conclude that the interest elasticity of
the demand for bonds is negative, i.e.--that the individual
desires less bonds in absolute as well as relative amounts
because of the higher yield. The positive interest elasticity
of demand for financial assets implies that the individual
will desire to shift from other assets to bonds, but the
extent which an individual does so will be dampened by the
wealth elasticity of bonds since wealth has fallen. The
proportion of wealth held in bonds may increase, while the
market value of one's bonds holdings in total has decreased,
Certainly the aggregate market value of bonds in the economy
is lower after a rise in the level of interest rates than
previously,



At a time when expectztions regarding fuiure interest

rate levels are changingz, some individuals wilil desire to

adjust their holdings of azsets. Of course, if knowledee of

future events and conditions were evenly distributed and
adjustment were instantanes:s, there would be no oppor-
tunity for these shifts, =ince prices would change without
any actual exchanges. Hewewver, given that the cost of
information is positive anc il
expectations are cheanging so that it is felt
rates will be higher in :he future than at present, some
people will desire, at existing rates, to exchange long-

term bonds and stocks for short-term assets, such as
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deposits at financial institutic

avoid the loss of wealth when rates do rise and prices of

foet

n

such assets fall, as a resuit, for example, ¢f 2 sustained
higher rate of inflation bazcoming expected., In the process
of negotiating, the prices of bonds are bid down and &
yields rise. The inverse of this process occurs when

expectations are changing o as to bring about lower
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v, the hypcothesis

rates of interest. In suw
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expected interest elasticity of demand for fixed curven?
price financial assets such zg deposits is posiftive, and

the elasticity of demand -ov financial asssts suol

!

bonds and stocks, with respect to expecisd in.erest ratss,

is negative.

When the price levei changes, one's real



change both in the absolute amount anc¢ in the amount rela-
tive to other individuals. Nominal wealth changes, and

the proportion of wealth heid in the fcrm of various assets
may change. The crucial element in analyzing the effects
of price level changes lies in the degree to which the
price changes are anticipated. 18/

When the price level rises (falls) the market price
of one's real assets rises {falls), while the nominal
amount of one's fixed price monetary assets {such as
deposits or currency) remain unchanged. However, the
"real" value of the monetary assets in this sub-class
varies since they subsequently can be exchanged for less
(more) real assets. The change in net worth or eguity
resulting from price levei changes depends on the individ-
ual's net monetary position {(amount of monetary assets
versus monetary liabilities].

The proportion of each asset to total asset value
in both nominal and real terms will have changed also,
Since it is assumed that the proportion of each asset tc
wealth was satisfactory prior to the price changes, 1t is

expected that the individual adjusts his asset position to

19/
T A theory of inflation and its effects is well es-
tablished., Armen 4, Alchian and Reuben 4, Kessel, "Ef-
fects of Inflation", Journal of Political Economy, Volume
LXX, (December, 19623}, vp, 521-537, And, A, A, Alchian
and W, R, Allen, Universitv Economics, Second Edition, c,
1967 (Belment, California: Wadsworth Publishine Companvy,
Inc,), Chanter 32Z, "
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re-establish former asset to weszlth ratios {or to establish
new ratios which reflect anv revissd expectation with re-
spect to prices). However, the wealth elasticities of each
asset must be considered. The individual mav adjust his
holdings of some assets, but the extent which he does so is

the combined effect of first, the alteved ratio of each

asset to real wealth, and second, thne wealth chsnee which
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can affect the relative desiranility
The elasticity of demand for a monetary asset with
respect to transaction ccsts ig hypothesized to be nercative,

and it is hypothesized that these costs will contribute sig-
/

nificantly to the estimated demand functions, - For

20/

T The interrelationshin between observed interest rates
and the rate of change of nrices tends to confound the
results of interest and nrice elasticities. Change in the
observed rate of interest may reflect changes in the "real”
rate and/or changes in the exmected nattern of nrices,

21/
T See Harold Demsetz, "The Cast of Transacting,” Tuarter-
ly Journal of Economics (February, 1968}, page 33~53{ Jem-
setz studies the cost of transactine in a snecif
market--the New York Stock Exchanes, I "01wecf"
tne noint of view of individual "1nves 0TS,
such as savings and loan associations on one hand =z
investment funds on the cther are less different toaav +h
they were ten vears aso, Both nrovide nrofessional 2

ment services and diversification which narrow t! e
variance of return to the individuszal csmmared to tne vari
of return the individual would exnect from dircct helding
mortcares, stocks or bonds, Laws pronibit savines and 1
associations from holding earning assets othey than rorts
and bonds whereas mutual investment funds hold common an
preferred stocks as well as honds, Until verv r
returns to holders of mutual fund shares were vari 1 .
a pro rata basis after exnenses, ile savines and loan

\‘
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purposes of emnirical estimation, a survecrate for the
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costs of traveline to and from a financiza ars
used in this studv, The advent of "bankine bv mail" will
affect the immortance of this coefficieny over time, For
other assets commissions, fees, or taxes would be more
apnropriate,

There are many asvects to tane use of a variable re-
presentine the '"cost of informaticn® in an enquation for
the demand for a financial asset, The discussion here
is limited to a few noints. ™ith regard tc financial

institutions, an individual mav desire i-

PJ

formation con-

El/ (continued)

holders earn a snecific return which is indicated at the
beginning of each nayment neriod,

However, a recent innovation in mutual investment
funds is the dual liability "leveraged’ funds, Under this
arrangement an individual may elect to earn a snecific
predetermined vield on his "investment' rather than a
variable return which denends on the earnines of the mutual
fund's asset nortfolio,
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On the other side, the abilitv to denosit
draw dollars by mail at demnosit-type 11§ultu io
tend to reduce the importance to the individusl
location of the institution,
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In other words, I conjecture that the diffevence in
the demands for deposit-tywe instituticns versus '"invest-
ment' funds resultine from transaction znd information cost
variables has been decreasing in recent vesars, The testine
of this pronosition will have to wait until a subsequent

study.
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cerning the following: ({a} location {especiaily impor-

Ao

tant upon the opening of a new office, 2r to migrating
individuals); (b} earnings or dividends snd the timing
of payments tc depositors or sharsholders {i.e. what ig

the minimum time one must hold the azsats in order Lo

earn what yield?}; (¢} insuvrance ¢f revevment of principal

in the event of faiiure oi the institutios
coverage, how long of a delav, and are veturns in cash

or kind?), This information is usuallv supplisd bv ths
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financial institution, often in the
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Supply of Monetzry Assets

A theoretical framework for amalyzing the supnly
' fe STOF v

of some types of monetery assets is developed in this

section. Factors affecting the supply 4f government
issued currency {and other gzovernment issued debt) are not

included in this discussion. The emphasis here is pri-

the framework will be developed in
intermediary which holds oniy cne

asset--mortgages. However, the analysisz

gardless c¢f the number or type cof

The supply of deposit-type asget & iz assum T obe
a function ({positive} £ATRIL D TSFEELE
(mortgages} tc the supplier of & | 5z function {negative;
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"Ei/ The supply of

of the cost of "intermediating,
mortgages to the supplier of A is assumed to be derived
from the total market supply o% mortgages and the demand
for mortgages by (supply of funds from) sources other
than the supplier of A, Thus a reduced form equation
representing the suppli of A would include, as ex-
planatory variables, the foliowing: those factors which
influence the market supply of mortgages (or any relevant
earning assets), factors affecting the demand for mort-
gages by sources other than the supplier of A , and
factors which represent other costs of operation incurred
by the supplier of Aj' Changes in any of the variables
representing these factors would cause a change in the
quantities of Aj the intermediary is willing to supply

at each supply price (the yield offered on Aj by the
supplier).

It is assumed that the market supply of mortgages is
negatively related to the interest rate paid on them (the
demand for funds from sources which offer mortgages as
collateral is negatively related to the price paid for
the funds, i.e.--the interest rate). The demand for

mortgages is assumed to be a positive function of their

yield., By implication, the derived supply of mortgages

22/

—  The supply of mortgages to the intermediary can also
be viewed as a schedule of funds demanded by a sector of
the economy; i.e.--a demand schedule faced by the inter-
mediary.
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to the supplier of Aj is a negative function of the price
of the borrowed funds to the mortgagor, that is, the
quantity of mortgages supplied 1s inversely velated to
the interest rate the intermediary charges the mortgagor.
The supply of Aj by the intermediary is devived by sub-
tracting the intermediaries operating costs (including
opportunity costs and all other costs except interest
paid on Aj) from the supply of mortgages faced by the
intermediary. This analysis implies (other things equal
of course) that an increase in the total supply of mort-
gages to the market will result in an increase in the
supply of Aj’ which in turn will result in a higher
interest rate being offered for Aj’ assuming no change in
the demand for Aj' .

The above framework is easily generalized for all
financial intermediaries by substituting supply of bonds
or loans (or any earning asset the institution might
acquire) for supply of mortgages wherever it appears in
this discussion, However, if the intermediary offers
more than one deposit-type asset to the market, as in the
case of commercial banks, the above framework would be

. . R 23/
incomplete and must be generalized further. =

23/ In the last couple of years savings and lvan associa-
tions have also offered more than one type asset since
savings (time) certificates are being coffered as an alter-
native to '"passbook accounts,"
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In this case the supply of a specific deposit-type
financial asset, large negotiable certificates of deposit
for example, is affected by the prices at which the inter-
mediary can sell other deposit-type assets such as pass-
book accounts., 24/ A wealth maximizing intermediary will
equate the marginal cost of a dollar from each source
with the marginal cost of a dollar from every other
available source. In this context the cost of supplying
a specific asset includes the interest payments which
must be made, the operational or administrative costs
involved, and any advertising or "demand increasing
costs" incurred.

Estimation of the influence of all of the variables
suggested by the above framework goes beyond the scope
of the empirical portion of this study. However estimates
of the influence of some supply determining variables
are presented in following chapters. The basic approach
is to include in the supply equation: the direct monetary
(interest) returns offered on the jth asset (endogenous) ;
the total outstanding volume of a primarvy earning asset
held by an intermediary; and, the observed return available

on a primary earning asset held by the intermediary.

24/
- In fact, the cost to the intermediary of acquiring
additional funds via the creation of any new iilability,

such as a bank borrowing from the Federal Reserve or a
savings and loan borrowing from the Fedevral liome Loan
Bank Board, should be included as explanatory variables
in the supply function of any deposit-type asset.



CHAPTER 3

Cross-Section Study

The theoretical framework for analyzing the supply
and demand relationships of assets, as developed in
Chapter 2, suggests certain economic variables which ought
to be included in these relationships. In this chapter
the coefficients of some of these variables will be es-
timated and tested for statistical significance using
cross-section samples of observations from states in the
U.S. in alternative years. The intent is to quantify the
influence of a few main variables, not to detect all
factors which may influence the supply of and/or demand
for these assets,

The supply of some monetary assets is regulated, or
partially determined, by government or quasi-government
authorities, For instance Federal Reserve actions and
regulations affect the supply functions of time and
demand deposits at member banks (e.g., Regulation Q, pro-
hibition of interest on demand deposits, reserve require-

25/
ments, etc.). The interest rates at which savings and

25/
— See Karl Brunner and Allan Meltzer, "Some Further In-
vestigations of Demand and Supply For Money', Journal of
Finance (May, 1964), regarding formulation and specification
of money supply models,
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loan shares are supplied may be affected by state laws

or by regulations of the Federal Home Losn Bank Board.
Certainly the restrictions on the types ¢f loans which
these institutions may make affects their supply schedules,
However, I do not attempt tc measure these influences

by directly including them as explanatcry variables in the
supply equations. Rather, an indication of the effects

of these non-market determined factors can be derived

from the differences which result in estimates of coef-
ficients of other explanatory variables from sampies where
a difference in regulations is a main difference between

the samples.

I. State Cross-Section Samples

Cross-sectional state data for the United States
provide estimates of parameters in structural equations
for deposit-type monetary assets, Each year--1965 and
1966, provides a 51 observation sample {(the 50 states
and the District of Columbia}, and for 1956 tc 1564, there
are a maximum of 49 observations per year (data for Alasks
and Hawaii are not available for all variasbles for these

years}).



To estimate coefficients for the equations using
this cross-section data, it is assumed that consumer
behavior in each state, with regard to the allocation
of wealth among financial assets, is independent of
economic conditions in other states. The questionable
validity of this assumption should be readily apparent.

Especially in more recent years, the relative
costs'of acquiring and of holding out-of-state financial
assets has declined, However, even in earlier post-
war years, there is little reason to believe that state
borders obstructed flows of funds, at least in the north-
eastern section of the U,S. To the extent individuals
are willing to hold deposits in states other than that
in which they live, deposits per capita of state popu-
lation do not accurately represent the allocation of
individual wealth of the people of that state among
assets,

For instance, the demand deposit per capita figures
for New York are inflated by the fact that large corpo-
rations, insurance companies, brokerage houses, foreign-
ers, etc,, maintain balances in the New York commercial
banks., It also happens that New York has a relatively
high per capita income, as is true of D.C. and Delaware.

Thus, if income elasticities of demand for demand

deposits were estimated using the cros

tn

s«-section data, the

elasticities would be very high., Yet the observed volume



of deposits may be attributed to factors other than per-
sonal income.

As an alternative to treating each state of the
U.S. as an independent cbservation, especially in the
northeastern areas where stats boundaries may not be very
relevant, additional estimates will be made where some
states are consolidated intc one market area. This
modification appears to be more consistent with the
implications of the theoretical structure, even though
the consolidation of several states does not eliminate
all of the statistical error which may be attributable

to inter-state flows of funds,

IT. Variables in {(ross-Section Estimation

(1)} Income

Personal income data are available on a state by
state basis, and are used in this study. Althoush, dis-
posable income would be a preferable measure, such data
are not available, However, dispmosable and nersonal in-
come are highly correlated. Personal income is deflated
by population in order to adjust for the scale factor of
different size states. Also, '"permanent income' per
capita figures and the ratio of personal income to per-

manent income are used as explanatory variables in
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26/
alternative combinations.,

In estimates of coefficients for demand functions
for total time deposits at commercial banks using
post-1961 cross-section data, personal income per
capita may not, on theoretical grounds, be the appro-
priate explanatory income variable, Large denomination
negotiable certificates of deposit, which were developed

in 1961, are included in time deposits reported on a

26/

~  The permanent income per capita figures were com-
puted from personal income per capita data., One avail-
able series for each year 1949-1959 was computed and
used by Feige., This data, according to Feige, was com-
puted with the use of "Friedman weights" for a ten year
period.

In addition, I computed four alternative ''permanent
personal income" series for each state for the years
1941-1966, This computed data series was used primarily
for each of the years 1960-1966. A basic (arbitrary)
assumption in the computation of these series was that
personal income (Y) equaled permanent income (Y*) in
1940, The permanent income figures for each state for
each subsequent year were computed according to the fol-
lowing equation:

Y* = ny + (1-n +a) Y*
t t-1 t-1

Two arbitrary values were chosen for n (.3 and .5)
and two values for o (.02 and .04)., The n coefficient is
an adjustment for the difference in expected and measured
income in each time period. The n coefficient insures an
upward trend in Y* in the event that Y = Y* in some period.
This method of computing permanent income was first used,
to my knowledge, by Karl Brunner and Allan Meltzer,
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state basis. These certificates are generally pur-

%

chased by large corggrations, state and local govern-
ments, and others, :_/and there is reason to assume
that state boundaries or personal income in a state have
little or no relevance in this market, As a test of
these propositions, time deposits at commercial banks
net of large negotiable certificates of deposit are
estimated on a state basis for 1965 and 1966, These de-
posits are used to estimate equations for the demand for
"passbook" time deposits, and the income coefficients
obtained are compared with the income coefficients ob-
tained when data for total time deposits are used.”

(2) Savings and Loan Associations and Mutual
Savings Banks---Quantity and Interest Rate Variables

For each year 1956-1966 average (over the year)
total savings and loan capital and average total mutual
savings bank deposits per state are expressed in per
capita terms. Mutual savings bank deposits by states
are available only on an end-of-year basis from 1956 to
1959, Average deposits per year were calculated for

these years by averaging the end and beginning of the

27/
T See Chapter 4 concerning the market for large nego-
tiable certificates of deposit,

28/

T See pages 130 to 131,

29/
T See pages ?9 to 52 regardineg the time and saving

deposit survey data.
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year figures,

Interest rates paid on savings and loan shares were
calculated by dividing total dividends paid in the state
by average savings capital for the year. Similarly, the
yield on mutual savings bank deposits was obtained by
dividing average deposits per state in each year into
total interest paid by the savings banks in each state,

(3) Aggregating Mutual Savings Banks
with Savings and Loan Associations

One of the difficulties of estimating the structural
parameters of equations for deposit assets arises from the
presence of mutual savings banks in some states but not
others, Only eighteen of the fifty states plus D,C, have
mutual savings banks. Our theory suggests that for any
financial asset the degree of substitutability for any
other depends on the relative returns versus costs of
acquiring and holding the assets. It is assumed that
savings and loan associations and mutual savings banks are
the same or very similar in nature of operation from the
point of view of the depositors. There is reason to be-
lieve that this is an accurate assumption.

Therefore, structural parameters are estimated for
equations where savings and loan deposits and mutual savings
bank deposits, their yields, and the number of offices in
each state are aggregated., However, these estimates will

be compared with estimates made for equations which



exclude mutual savings banks.

The yield on this aggregate of savings and loan
deposits pius mutual savings bank depcsits is calculated
the same way as were the separate vields, by dividing
total interest paid by averzge deposits in each state.
Implicit in this formulation is an assumption that an
individual is indifferent butween these two assets, and
it is hypothesized that both will be shown empirically
to be substitutes for time deposits,

The structural parameters for the equation for the
aggregated "savings and loan" and “mutual savings bank"
deposits are also estimated from a thirty-eight state
sample (forty states in 1965 and 1566) where twelve north-
eastern states are grouped into a thirty-eighth "'state™,
as well as by regressing across the sample including

30
forty-eight states and D.C. as individual observations.™

(4) Commercial Banks~--Alternative Measures of
Quantity and Yield on Time Deposits
What is usually referred to as "time deposits at
commercial banks' is actually the aggregate of several

types of assets. The distinctions among the assets avrise

39/

The twelve states aggregated into one "state” are:
Connecticut, Delaware, District of Columbia, Maine, Mary-
land, Massachusetts, New Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island, and Vermont.
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from regulations of the Federal Reserve which affect
maturity, denomination, and nepotiability of the assets,
Prior to about 1960, the distinctions were not signifi-
cant. Since then large negontiable certificates of deposit
and consumer savings certificates have accounted for a
large portion of the growth of total time deposits.

As a first approximation, average total time deposits
in each state were converted to a per capita basis for
cross-section estimation. The average total time deposits
in a state for the year were the average of four call date
figures for all insured commercial banks in that state for

that year. Total time deposits held at non-insured com-

e

believed their ex-

n

mercial banks are so smail that it i

b

clusion will not significantly affect the empirical results,
The usual methed of computing an interest rate on
time deposits at commercial banks divides the total interest
paid on time deposits by the average volume of time de-
posits in a year, in each state, But this is only a rough
measure, Other measures of "time deposits" and their
yield are employed in selected years in crder to discover
the effect of the non-homogeneity of time deposits.
The average effective rate received on deposits can
be below the proffered rate for several rezsons. For in-
stance, depositors may not hold the asset for a full pay-
ment period; that is, deposits are made in the middie of a
period or funds are withdrawn prior to an interest payment

date (the payment period is usually one guarter at present,



however semi-annual interest payments were most common
until recent years),

The Federal Reserve Board has collected data from
all member banks regarding amounts of deposits in dif-
ferent classes subject to various ranges of proffered
rates of interest, One of these survevs was dated
June 30, 1960; other su§¥eys were: one in 1865, one in
1966, and four in 1967,  Individual bank informaticn
was grouped according to states in the U.S, and used to
compute a series of weighted average interest rates on
time deposits.

These weighted average rates were calculated by
first finding the amount of deposits subject to a particu-
lar rate range (e.g., 2.5 per cent to 3.0 per cent) as a
proportion of total deposits (for example, deposits in

dollars subject to a rate in the range 2 per cent to 2.5

ok
fond

per cent as of June 30, 1960 as a proportion of tot
deposits on that date)., Second, this ratio (weight) is
multiplied times the upper 1imit of the respective rate
range, Finally, the resulting products are then summed
for all rate ranges. In Table 3-1 the interest rate on
time deposits for each state in 1960 as computed by the

above method is reported along with the average rate per

31/

The data from the four quarterly 1967 surveys cannct
soon be made available on a state by state basis. The in-
dividual bank figures for the 1965 and 1266 surveys were
recompiled on a state by state basis for this study.



TABLE 3-1

Interest Rates On Time Deposits
Cross Section Data - 1960

STATE 1 2 3 & STATE L 2 3 4
Ala. 2.97 2.97 2.97 2.76 Neb. 2.91  2.70 2.76 2.45
Ariz. 3.00 3.00 3.00 2.64 Nev. 3.00 3.00 3.00 2.45
Ark. 2.99 2.97 2.97 2.71 W.H. 2.64 3.8¢ 2.89 3.03
Calif. 3.00 3.00 3.00  2.64 N.J. 2.65 2.76 2.76 2.47
Col. 2.76 2.88 2.87 2.57 N.M. 2.99 2.95 2.95 2.56
Conn., 2.57 2.93 2.92 2.59 N.Y. 2.87 2.99 2.97 2.67
Del. 2.38 2.29 2.32 1.92 N.C. 2.92 2.93  2.93 2.51
D.C. 3.00 2.84 2.86 2.32 N.D. 3.60  2.67 2.87 2.74
Fla. 2.94 2.97 2.97 2.64 Ohio 2.93 2.90  2.91  2.45
Ga. 2.93 2.99 2,99 2.72 Okla. 3.00  2.99 2.99 2.66
Ida. 3.00 2.99 2.9¢ 2.73 Ore 3.00 3.00 3.00 2.69
Iil. 2.73 2.86 2.85 2.53 Pa 2.9 2.88 2.89 2.60
Ind. 2.96 2.79 2.8 Z.47 R.I. 2.99 3.00 3.00 2.69
Iowa 2.97 2.63 2.71 2.57 S.C. 2.42 2.5 2.49 2.20
Kan. 2.7 2.94 2.94  2.44 S.D. 2.96 2.8 2.87 2.74
Ky. 2.92 2.77 2.80 2.26 Tenn. 2.84  2.9% 2.98 2.8
La. 2.63 2.89 2.86 2.57 Texas 2.98 2.95 2.96 2.39
Maine 2.66 2.88 2.82 2.62 Utah 3.00 3.00 3.00 2.62
Md. 2.56 2.97 2.94 2.58 Ver. 2.71 2.97 2.8% 2,81
Mass. 2.72 2.61 2.62 2.20 Va 2.96 2.92 2.92 2.53
Mich., 3.00 2.706 2.74 2.41 Wash. 3.00 3.00 3.00 2.70
Minn. 2.99 2.67 2.78 2.63 W. Va. 2.53 2,43 2.43 2.23
Miss, 2.97 2.82 2.85 2.67 Wis 2,96 2.73 2.76 2.46
Mo. 2.98 2.74  2.79 2.44 Wvo. 3.00 2.98 2.98 2.58
Mont. 2.99 2.98 2.98 2.68
COLUMN DESCRIPTION
1. Rate offered on time deposits other than passbook ac-
counts; weighted average from 1960 survey data.
2. (rt2) Rate offered on passbook accounts; weighted average from
1960 survey data.
3. (rtl) Rate offered on total time deposits; weighted average
from 1960 survey data.
4. (rt) Average rate paid on total time deposits; interest paid

divided by total deposits.

See text for additional description.
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state in that year as calculated by usual methods,

For the years 1960, 1965, and 1966, alternative cross-
section estimates of the structurzl parameters are made
under alternative assumptions about which measure of
"time deposits" to test as a substitute asset for savings
and loan shares, In one case, total time deposits serve
when the weighted average interest rate on total time
deposits, as described above, is used as a measure of the
yield on this asset,

In additional alternative specifications, the rate
paid on time deposits and the volume of these deposits
are estimates of: (a) the volume and weighted average
rates offered on '"passbook'" savings deposits at commer-
cial banks; (b) the volume and weighted average rates
offered on consumer saving certificates; and (c) the
volume of pass-book plus consumer savings certificates and
the weighted average rate on these deposits (large business-
type certificates of deposit are excluded).

| These alternative measures of the volumes and yields
of time deposits are also employed in the case where mutual
savings banks and savings and loan associations are treated
as one institution, as well as the case where savings and

loan associations are treated independently.
(5) Transactions or '""Convenience'" Costs

This variable serves to quantify the effects of the



distance households must commute in order tc acquire one
of these financial assets on their choice between time
deposits, savings and loan shares, and mutual savings bank
deposits., The empirical measure is the number of offices
of each type of institution in the state, per population,
It is expected that this variable exerts more influence in
the extreme cases, such as states which had only very few
savings and loan offices compared to other states in a
given year. The number of offices per population serves
to reduce some of the scale effect of larger and smaller
states.

In the case in which savings and loan associations
and mutual savings banks are assumed to sell one homo-
geneous asset, the total offices of the two institutions
are summed in each of the eighteen affected states. Al-
ternatively, in the thirty-eight state sample in which
twelve northeastern states are assumed to be one large
state, the total offices of savings and loan associations
and mutual savings banks in this area (per population)
serve as the index of convenience costs. These twelve
northeastern states almost all have mutual savings banks
and they account for over 95% of the total deposits in
mutual savings banks,

Creation of the series of savings and loan association
offices per capita required a few special assumptions be-
cause of the overlapping sources of the data. In this

study the data for per capita savings and loan deposits
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was obtained from the Federal Hcme Loan Bank Board and are
the deposits of only those associations which are members
of the FHLBB. However, the FHLBB reports only the number
of member associations in each state, not the number of
branch offices, The United States Savings and Loan League
reports the total number of "Savings and Locan Associations
and Cooperative Banks' in & state and the total branch
offices., It was found that the number of associations re-
ported in the two sources differed substantially in some
states because cof the inclusion in the latter source of
cooperative banks and associations which were not members
of the FHLBB, Comparison of the total deposit figures

in the two sources indicated that the average size of

the cooperative banks and non-member associations was

very small (as little as $1000 total deposits each in

some cases), Therefore it was assumed that only savings
and loan associations which are members of the FHLBB

have branch offices. The number of branches reported by
the Savings and Loan League was added to the number of
associations reported by the FHLBB to create the series

used in this study.

(6) Cost-of-Information and Non-Interest Returns

This variable is associated with several aspects of
the demand and supply relationships of some financial
assets, as discussed in Chapter Z. In addition to mea-

suring the influence on demand of providing information



concerning yield, location, denomination, and maturity,
this variable captures the influence of other non-interest
returns such as premiums ("gifts''} given for new accounts.

The per capita advertising expenditures of all the
savings and loan associations in each state serve as the
main measure of this variable, It is expected that this
index will be significantliy positive in the demand func-
tions for savings and loan shares.

Advertising expenditures by mutual savings banks are
available only for a few states, for a few years. Sepa-
rate cross-section samples were created to make use of
the available data. In the three years in which data on
advertising expenditures of mutual savings banks are a-
vailable, 1964, 1965 and 1966, the ratio in each state
of per capita advertising expenditures of the mutual
savings banks to per capita advertising expenditures of
savings and loan associations was almost constant., On
this basis, for purposes of estimating demand functions
for aggregated savings and loan-mutual savings banks, it
was assumed that in the years prior to 1964 the ratio was
the same as the average ratio for 1964-1966. With this
assumption cross-section series for per capita advertising
expenditures of savings and locan-mutual savings banks were
computed, Clearly the reliability of the estimates of
equations in which this variable was used depends critical-

ly upon the validity of assumptions underlying the
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construction of the series. As somewhat of a test of
the validity of the assumptions, the performance of

this variable in years priocr to 1964 can be compared
with the results for 1964, 1965 and 1966 when the actual
figures are known,

For each of the years 1964-1966 it was assumed that
there were mutual savings banks only in those eig?% states
for which advertising expenditures are available,”
Savings and loan plus mutual savings bank figures for
deposits, interest rate, advertising expenditure, and
number of offices was calculated for each of these states
for each of the three years, It was assumed that all
other states had savings and loan associations, but no
mutual savings banks,

Two-stage least-square estimates of demand and
supply equations with these aggregated intermediary vari-
ables were made in addition to previously discussed for-
mulations of variables., Least-square estimates of demand
equations for time deposits were made where the composite
savings and loan-mutual savings bank asset is considered

the substitute asset,.

32y
T The eight states are: Connecticut, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New York, Penn-
sylvania, Rhode Island, and Vermont. Together these eight
states held over 95 per cent of total mutual savings bank

deposits in each of these three years.
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III Variables in Supply Eguations

The theoretical framework in Chapter Z suggests that
the supply of savings and loan shares and/or mutual sav-

is a derived function of

(54
b
14

ings bank deposits to the umavke
the supply of earning asset: to these institutions, Both

of these intermediar hold a large portion of their

ies
33y
assets in mortgages,_"' Accordingly, the supplily of savings
and loan shares (plus mutual savines bank deposits in some
cases) will include a proxy explanatory wvariabie for the
supply of mortgages. The only dats available on a state
by state basis which can serve this purpose are residen-
tial building permits issued in each year, Therefore, the
supply equation for savings and loan shaves will include
building permits as an exogenous variable and the intcrest

rate on the shares as an endogenous variszble,

IV Results from 1956-1658 Cross-Section Dats

(1) Time Deposits

Effective January 1, 1957, the maximum interest rate

commercial banks could offer on almost 211 classes of time

o

and savings deposits under the Federal Reserve's Reguiation

33/

™ In December, 1967, 97.9% of the azssets of all savings
and loan associations were mortgagss and 75.8% of the assets
of all mutual savings banks were mortgages. The remaining
assets were primarily cash and bonds.

o



Q (and the comparable regulation of the FDIC) was raised
to 3 per cent, up from 2-1/2 per cent which had been the
ceiling rate sigge 1935, This change in ceiling rates
gave almost all-—/commercial banks some leeway within which
they coqld raise the proffered rates on time and savings
deposits. In 1956 the average effective rate paid by
commercial banks on time deposits exceeded 2 per cent in
only 3 states., In 1957 the average rate paid by banks in
34 states exceeded 2 per cent., The apparently broad in-
creases in proffered rates by commercial banks--an indi-
cation that the banks in many states had been offering
the ceiling rates in 1956 and thus were constrained in the
degree they could compete for deposits on the basis of
price--provides a test case for the responsiveness of the
demand for time deposits to their own-yield relative to
the yield of substitute assets,

Supply equations for time deposits at commerical
banks have not been formulated for the cross-section
study. Data on many of the factors which would enter
into a ""time deposit supply’" model are not available in
any form. Data which are available are in aggregate form,
usually for prices and quantities of variables which are

a part of a national market. Therefore, an implicit as-

34/

~ State regulatory agencies sometimes maintain ceiling
rates below the Federal limits--effective for state
chartered banks.



sumption underlying the ecstimation of structural equations
representine the demand for time deposits is that the sup-
ply of time deposits by commercial banks in each state is
horizontal at the level indicated by the averarse effective
yield in that year, The immlications of this assumption
are discussed below,.

The demand for time dewnosits by individuals as a
form of holding wealth could be viewed as a sunply of
savings by individuals to commercial banks, A hypothesis
of the economic theory underlying this studv holds that
the supply of savings is positively related tc the rate of
interest, that is, in a two dimensional diagram with the
interest rate on the vertical axis and quantity on the
horizontal axis, the sunmnlv of savings schedule is unward
sloping to the right, Consequently, the "demand for time
deposits" schedule is also unward sloping to the right in

5/

a diagram with vield on the vertical axis, An upward

58

sloping demand for time deposits schedule means that individ-

uals will hold greater quantities of time deposits at higher

yields, other things equal,
The supply of time dewmosits bv commercial banks is

assumed to be derived from the supply schedule of earnine

35/

This upward sloning demand curve is not in any way in-
consistent with the usual demand schedule for goods, which
is negatively related to nrice, since the interest rate is
the reciprocal of price,
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assets to commercial banks.”  This supply schedule of
time deposits is hypothesized tc be negatively related
to yield, however, the supply of time deposits is often
horizontal with respect to proffered interest rates for
periods of one quarter or longer. As noted above, the
least-square estimates of demand equations for time
deposits implicitly assume that the supply schedule in
cach state is horizontal with respect tc the averape ef-
fective yield in each year. Shifts in the supply curve
(i.e., its level) are assumed to be determined by some
exogenous factor such as state laws,

For each state in the cross-section samples we observe
an average quantity of time deposits and an average vyiela,
Since it is assumed that the quantity supplied is infinite
at the observed yield in each state, the quantity of time
deposits outstanding in the state is determined by the
level of demand (where the upward sloping demand curve
intersects the horizontal supply curve}. A partial analysis
(other things equal) would indicate that a greater quantity
of time deposits should be observed in states where the
average effective yields are greater. If "other things"
(see page 22 concerning tactors hypothesized te influence

the demand for a financial asset) were equal in all states,

36/
T  See pages 36 to 3¢ of Chapter 2.
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the observed yields and guantities could be used to
377

H

exactly trace out '"the" demand curve for time deposits.”

Since ceteris paribus does not hold, multiple regres-
sion analysis is used to identify the linear demand curve
by using least-square techniques and the observed quantity
and yield points for each state. The exogenous factors iwn
the demand equation (factors which are excluded from the
supply equation) cause shifts in the demand schedule iov
time deposits and therefore determine where the demand curvs
intersects the given supply curve in each state.

This procedure is illustrated in a highly simplified
example for ten hypothetical values in Graph I. The ob-
served interest rate (ri) and quantity (qi) values are
plotted for each state. A hypothetical demand curve for
each state (di) is drawn through the interest rate {(suppiv]
and quantity point for the respective states. The estimated
demand curve (D) is identified from the observed points
since the cross-section "shifts" of the curve are accounisd
for by the exogenous variables in the demand equation,

The estimates of equations for the demand for time

37/

T The problem of identification of the demand curve is
summarized here for the specific case at hand., For a me
broad and thorough discussion see Carl F., Christ, Economet:
Models and Methods (New York: John Wiley and Sons, Inc.,
1966), Chapter VIII, especially the supply and demand examnls
in pages 305 to 314,
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deposits from 1956-1958 cross-section data are reported in
Tables 3-2 to 3-5., There are only three explanatory vari-
ables included in each equation; coefficiernts are estimated
from two samples in each year, as discussed previously
in this chapter. Tables 3-2 and 3-3 include 49 observations
per year, one for each of the then 48 states and the Dis-
trict of Columbia, There are 38 observations per year in
Tables 3-4 and 3-5, for thirty-seven states and for the
specially aggregated northeastern "state'. The variables
in these tables are as follows:

TD = per capita time deposits at all insured com-
mercial banks
Y = per capita personal income

Y = per capita permanent personal income

Y¢ = ratio of average rate paid by savings and loan
associations to average rate paid by commercial

banks
TSm . . . C o
T ratio of weighted average rate paid by savings
loans associations and mutual savings banks to
average rate paid by commercial banks
SL

(@)

TE = ratio of number of savings and loan cffices t
number of commercial bank offices

§é§ = ratio of number of savings and loan plus mu

savings bank offices to number of commerci

. s
las Dany

offices

e(TD,Y) = the elasticity of time deposits with respect to
income (personal or permanent)

e(TD,ir)= the elasticity of time deposits with respect to
the ratio of the yield on savings and loan shares

to time deposits



Demand for Time Deposits at Commercial Banks

TABLE 3-2

(Excluding Mutual Savings Banks)

Year I Y Yp

56 70 0.206
(6.34)

56 75 0.254

(6.40)
57 75 0.216
(6.29)

57 91 0.254

(6.04)
58 163 0.225
(5.61)

58 203 0.260

(5.55)

(t - statistics in parentheses)
I = intercept

49 State Sample

- 98
(2.36)

- 97
(2.36)
-123
(2.38)
-115
(2.19)
-192
(2.89)

-195
(2.92)

- 87
(0.86)

- 62
(0.62)
-107
(0.98)
- 98
(0.88)
- 69
(0.56)

- 63
(0.51)

497

.501

491

472

448

Ah4

SEE

34.5

34.4

32.6

33.2

34,2

34.3

£ (TD,Y)

1.55

1.50

1.54

1.42

1.49

1.36

e (TD,ir)

-0.69

-0.68

-0.74

-0.69

-0.96

-0,97

£9



Year

56

56

57

57

58

58

(t ~ statistics in parentheses)

I - intercept

99

93

97

108

173

209

0.221
(6.87)

0.242
(7.15)

0.264
(6.72)

Demand for Time Deposits at Commercial Banks

Yp

0.282
(7.05)

0.298
(7.08)

0.322
(6.98)

TABLE 3-3

(Including Mutual Savings Banks)

rsm
rt

-120
(2.94)

-115
(2.86)
-154
(3.04)
~-146
(2.88)
-219
(3.55)

-225
(3.70)

49 State Sample

SIM
CB

-132
(1.99)

~149
(2.23)
-183
(2,56)
-210
(2.83)

-221
(2.74)

-261
(3.21)

.538

.551

. 548

.543

.525

.543

SEE

33.1-

32.6

30.7

30.9

31.7

31.1

e(TD,Y)

1.67 -

1.67

1.72

1.67

1.69

€(TD, ir)

-0.84 -

-0.81

-0.92

-0.88

-1.10

-1,12

1AY



TABIE 3-4

Demand for Time Deposits at Commercial Banks
(Excluding Mutual Savings Banks)
38 State Sample

1s SL 2
Year I Y Yp rt CB R SEE e(TD,Y) e(TD,ir)
56 -165 0.283 - 37 -130 .737 26.6 2.14 -0.30
(9.59) (0.97) (1.33)
56 -136 0.348 - 45 -111 .728 27.1 2.06 -0.36

(9.36) (1.15) (1.12)

57 - 97 0.286 - 90 -129 .710 26,1 2,06 -0.54
(8.98) (1.93) (1.23)
57 - 93 0.365 - 83 -174 . 724 25.5 2,04 -0.50

(9.30) (1.84) (1.68)

58 - 46 0,298 -143 - 53 .696 25.6 1.98 -0.72
(8.65) (2.47) (0.48)
58 1.37 0.372 ~-158 -112 .725 24,4 1.94 -0.79

(9.29) (2.85) (1.06)

(t - statistics in parentheses)
I = intercept

S9



Year

56

5¢&

57

57

58

58

- 167

- 139

47

=3.60

0.287
(9.65)

0.291
(9.03)

0.300
(8.62)

Demand for Time Deposits at Commercial Banks

TABLIE 3-5

(Including Mutual Savings Banks)

Yp

0.355
(9.43)

0.374
(9.46)

(t - statistics in parentheses)

I

= intercept

38 State Sample

rsm
rt

- 39
(1.03)

- 45
(1.17)

- 93
(2.02)

(1.94)

SIM
CB

~146
(1.61>

~136
(1.47)
~148
(1.50)
-203
(2.09)
- 78
{0.76)

~148
{1.49)

<734

.698

.731

SEE

26.3

25.5

24,1

e {TD,Y)

2,18

2,11

2,09

2.09

1.99

1.97

e (TD,1r)

~<0.31

~0.36

-0.56

~0.51

-0.71

99
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SEE = standard error of the estimate as a per cent of

the mean of the dependent variable

In all cases for the samples from the years 1956-1958,
the ratio of personal income to permanent income was in-
cluded as an additional explanatory variable. However, the
variable was not statistically significant, according to
the t-test, in any time deposit equation, nor did it add
to the regression as judged by the coefficient of determina-
tion and standard error of the estimate, The Durbin-Watson
statistic is computed as a by-product of the regression
programs used in this study. The statistic is not reported
since no serial correlation of the residuals was indicated
in all samples, as should be the case with cross-section
data.

It is clear from the tables that the choice of income
variable--personal income versus permanent income--did not
matter in the samples for these three years. However,
the income elasticity of the demand for time deposits was
significantly higher in the 38 observation samples (Tables
3-4 and 3-5) than in the 49 observation samples (Tables
3-2 and 3-3). This can be interpreted as evidence sup-
porting the assumption under which 12 northeastern states
were aggregated to create the 38 observation samples, name-
ly that state boundaries do not serve as effective barriers
to the flow of saving in at least that region of the country.

A second result of the estimates from these samples is the

size of the income elasticity of the demand for time denosits



68

in these years, Feipe reported the elasticities at the mean
of time deposits with resnmect to permanent personal income

in the years 1956, 1957 and 1958 to be ,79, .77, and .63 re-
spectively, Even in 49 observation samples, the same as
Feige's, I have found the income elasticity of time denosits
to be almost twice that reported by Feige, and in the 38 ob-
servation samples, which may be the most reliable, the elas-
ticities approach three times those reported by Feige, There-
fore, whereas Feige reported results that were not consistent
with Friedman's conclusion that money is a '"'luxury'" asset
(i.e., Friedman's estimated income elasticity of the demand
for money = 1,8) as he points out, the rggults reported here
are consistent with Friedman's findings._—/ However, if the
income elasticity of demand for demand deposits were found

to be sufficiently small (less than unity, for example) then
the income elasticity of demand for time deposits revorted in
this study would indicate a smaller income elasticity of
demand for money (inclusive of time deposits) than that ob-
tained by Friedman,

The estimates of the coefficients for the interest rate
ratio and the elasticities of the demand for time deposits
with respect to this ratio moved in the direction over the
three years implied by economic theory, given the change in
interest rate ceilings in 1957, The percentage change in the

average interest rate on time deposits from 1956 to 1957 was

38/
— See Feige, pp. 27 and 28,
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greater than the percentage change in the averace rate paid
by savings and loan associations in all states, and greater
than the percentage change in the rate naid by mutual savings
banks in the relevant states, As a consequence, the nercent-
-age change in ner canita time deposits from 1956 to 1957 was
greater (as predicted by the theory) than the percentace
change in savings and loan shares outstanding in one-half

the states, 1In contrast, before interest rates on time de-
posits were allowed to rise, the percentasge change in savings
and loan shares from 1955 to 1956 was preater than the ner-
centage chanece in time deposits in 47 (of 49) states, How-
ever, in the remaining two states, the vpercentace change in
the average rate paid on time denosits was greater than that
paid on savines and loan shares from 1955 to 1956, From 1957
to 1958, the percentage change in time deposits was greater
than the change in savings and loan shares outstanding in 15
states, in all of which the mnercentace change in the vield

on time denosits was greater than that on savings and loan
shares,

These figures are only suggestive of the developments in
the 1556-1958 period, Further interpretation requires addi-
tional information reecardine the relevant elasticities, The
next section of this chapter takes up some of these commari-
sons, However, an additional observation which may aid in
interpretine the response of time denosits to the interest
rate changes is that it annears that savines and loan asso-

ciations responded to the increased ceiline on time denosits
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hy sharnlv increasine their per capnita advertising exnendi-
tures, In 1957 the averace vield of savings and loan shares
was ereater than 2,9 pner cent in all states, which indicates
an even hisher nroffered rate. At thnis level, the narrowest
snread hetween the averace rates vpaid on savings and loan
shares and time denosits was over 60 basis noints, In 1956
all of the savinns and loans,had paid an averapge yield of
at least 2,7 ner cent, and most naid 30 to 40 basis noints
more, Consequently, it anpears that in 1957 the savings
and loans increased their efforts directed towards informine
the public that they were alreadv offering higher rates than
the new ceiling rate on time denosits at commercial banks,
rather thgn attemnting to maintain the former rate differ-
entials.§~/ The influence of advertisine bv savings and loan
associaticns on the dermand for these dennsit-type financial
assets will be discussed further in the following section
of this chanter,

With repcard to the change in the interest ceiling on
time deposits in .January 1957, the results reported in

Tables 3-2 to 3-5 all indicate increased resnonsiveness of

39/

— The above quoted figures on percentage changes in
average rates maid do not necessarily indicate that the
savings and loan associations did not maintain rate dif-
ferentials, since the change in the savings in loan rate
would bhe calculated on a ¢reater base, However, the data
on the average yields of the two assets in these three
years indicates clearly that the 1956 differentials were
not maintained, For one discussion of some of the factors
affecting the decisions of a savings and loan's manasement
in the trade-off between increased advertisineg and general
rate increases, see Edward Shaw, Savings and Loan Market
Structure and Market Performance (0Office of the California
Savings and Loan Commissioner, 1962),
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time deposits to the rate differentials in 1957 as compared
to 1956, and further increase in the relative importance
of this variable in 1958 over 1957.

The results with regard to the 'convenience cost"
variables as well as the relative yield variables indicate
support for the hypothesis that savings and loan associa-
tions and mutual savings banks may be viewed as selling
the same asset, at least from the point of view of the
consumer and to the extent that they offer a substitute
for time deposits at commercial banks. The elasticities
of demand for time deposits with respect to the interest
ratio reported in Table 3-3, as compared to the results in
Table 3-2, indicates that the weighted average rate on
savings and loan and mutual savings bank deposits more
correctly measures the alternative cost of holding time
deposits at commercial banks than does the yield on savings
and loan shares alone. Similarly, the inclusion of mutual
savings bank offices in the convenience cost variable (Table
3-3). adds considerably to the importance of this variable.
Note that in Table 3-2 the convenience cost variable, ex-
cluding mutual savings banks, would be considered statisti-
cally non-significant according to the t-test, But with
the inclusion of mutual savings banks the variable is sig-
nificant at least at the 5 per cent level in all cases in.
Table 3-3,

Aggregating mutual savings banks together with savings

and loans as a substitute for time deposits at commercial
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banks is of less significance in the sample where twelve
northeastern states are aggregated into one '"'state', as
indicated by the results in Table 3-5 compared to those in
Table 3-4, This is no doubt a result of the fact that of
the seventeen states in which there was at least one mutual
savings bank, eleven were among the twelve states which
were specially aggregated and these eleven included over

95 per cent of all mutual savings bank deposits.

(2) Savings and Loan Shares

For each of the three years 1956 to 1958 least-square
estimates of equations representing the demand for savings
and loan shares were computed from cross-section data. A
supply equation for savings and loan shares could not be
estimated for these years, since cross-section data of an
exogenous proxy variable which could serve in a supply
equation were not available, Definitions of new symbols
appearing in Tables 3«6 and 3-7 are as follows:

ASL = per capita advertising expenditures of savings
and loan associations

€(SS,Y) = estimated elasticity of demand for savings and
loan shares with respect to income
€(SS,ir) = estimated elasticity of demand for savings and

loan shares with respect to the interest rate
ratio

As with the estimates of the equations for the demand
for time deposits discussed in the previous section, the

alternative inclusion of personal income or permanent in-



Year

56

56

57

57

58

58

116 -

71

242

206

-236

-328

0.030
(1.51)

0.021
(1.02)

0.053
(1.93)

Yp

0.036
(1.41)

0.025
(0.98)

0.063
(1.84)

(t - statistics in parentheses)

I

intercept

TABLE 3- 6

Demand for Savings and Loan Shares

Y

Yp

~142
(0.77)

-105
(0.54)
-219
(1.26)
=190
(1.03)
103
(0.51)

179
(0.79)

49 State Sample

ASL

358
(7.18)

359
(7.20)
426
(9.40)
427
(9.43)
411
(6.90)

414
(6.94)

s
rt

4,71
(0.20)

5.10
(0.21)
3.01
(0.10)
3.26
(0.11)
14.6
(0.37)

14.8
(0.37)

SL
CB

406
(5.65)

407
(5.63)
314
(3.99)
314
(3.98)
350
(3.44)

349
(3.42)

.860

.859

.887

. 887

.861

.861

SEE

26.6

26,7

24.3

24.3

26.7

26.8

£(SS,Y)

0.30 -

0.28

0.20

0.19

0.46

0.43

£(SS,1r)

0.05

0.05

0.02

0.03

0.10

0.10

A



Year

56

56

57

57

58

58

679

640

507

465

168

93

0.022
(1.33)

0.022
(1.23)

0.037
(1.59)

Yp

0.028
(1.33)

0.029
(1.23)

0.048
(1.61)

(t - statistics in parentheses)

I = intercept

TABIE 3-7

Demand for Savings and Loan Shares

Y
Yp

-556
(3.53)

-526
(3.21)

-440
(2.97)
-407
(2.71)
-189
(0.99)

-130
(0.64)

ASL

262
(7.01)

262

(7.02)

299
(7.24)

299
(7.24)

314
(6.16)

313
(6.13)

38 State Sample

xs
Tt

12.6
(0.62)

12.6

(0.62)
40.3
(1.63)
40.3
(1.63)
42.9
(1.23)

42.5
(1.22)

.889 -

.885

.885

.855

.856

SEE

18.4 -

18.4

18.5

18.5

20.0

20.0

£(SS,Y) €(SS§,1ir)

0.23 -

0.22"

0.21

0.22

0.32

0.33

0.13

0.13

0.32

0.32

0.30

0.30

vi
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come does not significantly affect the results for these
three years., In contrast to the estimates of the time
deposit equations however, inclusion of the ratio of per-
sonal income to permanent income as an additional explana-
tory variable does affect the results in most cases, The
variable is not statistically significant according to the
t-test in estimates from the 49 state sample (Table 3-6),
but is significant at the 5 per cent level in the estimates
for 1956 and 1957 in the 38 state sample (Table 3-7), How-
ever in most cases for these three years the coefficient
has the opposite sign from that hypothesized for this
variable.iﬂ/ The estimates for 1958 reported in Table 3-6
show positive signs attached to this '"transitory" income
variable and they show income elasticities of the demand for
savings and loan shares which are twice the elasticities
estimated for 1957, The less than stable estimates of co-
efficients of income variables for these three years may
have been caused by the business recession of 1957 and 1958,
Note that the coefficient for the ratio of personal to per-
manent income in the 38 state sample (Table 3-7) is sub-
stantially smaller in 1958 than 1957 and that it is sta-
tistically non-significant in the latter vear. The drop in

personal income relative to permanent income as a result of

40/

T But see the results for subsequent years, discussed later
in this chapter, where the variable is estimated to have a
positive sign,
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the recession does not, according to the theory, imply the
results that were obtained for this period.

The elasticities of demand for savings and loan shares
with respect to the interest rate ratio are in agreement
with the theory for both the 49 state and 38 state samples,
In the 49 state samples (Table 3-6) the importance of
this variable appears less in 1957 than in 1956, and much
greater in 1958 than 1957, In the samples where 12 states
are treated as one (Table 3-7) the influence of the interest
rate variable is much greater in 1957 than 1956, and the
elasticities of demand with respect to this ratio are much
greater in the 38 state samples than the 49 state samples,

The tests for these three years alone do nof indicate
conclusively whether or not the 38 state samples are in
some sense better than the 49 state samples or not. Es-
timates of equations for other years bring more information
to bear on this question. In summary of the main differen-
ces in the estimates of savings and loan demand functions
from the two samples for the three years 1956-1958: the
income elasticities of demand are greater in the 49 state
sample and the elasticities with respect to the interest
rate ratio are greater in the 38 state sample; the interest
rate ratio is less important in the 49 state sample in 1957
after the rise in ceiling rates on‘time deposits, and this
ratio is much more important in the 38 state sample in 1957;
after the rise in ceiling rates in 1957 the increase in

importance of advertising by savings and loan associations
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is greatest in the 49 state sample; in both samples
the influence of the convenience cost variable (ratio
of savings and loan to commercial bank offices) declines
after the change in Regulation Q.

The income elasticities of demand for savings and
loan shares were much smaller in all three years than
those obtained by Feige. The estimates reported by
Feige were ,60, .51, and ,58 for the three years re-
spectfully, which are along the order of magnitude of
the income elasticities of demand for the aggregated
savings and loan-mutual savings bank deposits estimated
in this study, as reported in the next section of this
chapter.

(3) Aggregated Savings and Loan Shares plus
Mutual Savings Bank Deposits

Under the assumption that savings and loan shares
and deposits in mutual savings bank are perfect substi-
tutes in demand from the point of view of consumers,
equations of the demand for this aggregated asset were
estimated from the 38 state and 49 state samples for each
year 1956 to 1958 as a test of the effects of the change
in ceiling rates on a hypothesized substitute--time de-
posits at commercial banks--in January 1957. The estimates
are reported in Table 3-8, Definitions of new symbols

appearing in this table are as follows:
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ASM = per capita advertising expenditures of both
savings and loan associations and mutual
savings banks (see pages 55 and 56)

%%ﬂ = ratio of the weighted average interest rate
paid by savings and loan associations and
mutual savings banks to the yield on time
deposits at commercial banks

SLM . .

75— = ratio of the number of savings and loan and
mutual savings bank offices to commercial bank
offices

e(SM,Y) = estimated elasticity of demand for the combined
savings and loan and mutual savings bank asset
with respect to income

e(SM,ir) = estimated clasticity of demand for the combined

savings and loan and mutual savings bank asset
with respect to the interest ratio
The sign attached to the coefficient estimated for the
interest ratio is regative in all cases --opposite the hv-
pothesized sign. However the associated t-statistic indi-
cates a very low statistical significance for this variable
in all cases. For this ageregated asset, advertising ex-
penditures and the proxy convenience cost variable --the
ratio of savings and loan-mutual savings bank offices to
commercial bank offices --are better explanatorv
variables than relative yields for these three vears.
As in the case of the demand functions for savings
and loan shares alone, the ratio of personal to permanent
income is statistically significant in some cases, however
always with the opposite sien to that hypothesized, Also,v
the alternative inclusion of personal income ner capita

rather than permanent income per capita made very little



TABIE 3-8

Demand for Aggregated Savings and Loan Shares and Mutual Savings Bank Deposits

Y rsm SIM 2

Year I Yp Yp ASM rt CB R SEE ¢ (SM,Y) e (SM,1ir)

49 State Sample

56 1487 0.164 -1209 337 -110 788 .794 46.5 0.78 -0.66
(2.15)  (2.24) (2.43) (1.51) (5.31)

57 1649 0.175 -1334 320 -128 725 .796 45.4 0.80 -0.64
(2.06) (2.34) (2.39) (1.37) (4.30)

58 1270 0.19 - 992 353 -204 756 .780 45.4 0.84 -0.81
(1.97) (1.67) (2.36) (1.89) (3.84)

38 State Sample

56 1385 0.079 -1074 216 - 63 640 714 43.3 0.56 -0.63

(1.36) (2.48) (2.11) (1.19) (4.35)

57 838 0.119 - 714 250 - 34 484 .696 43.4 0.79 -0.24
(1.84) (1.77) (2.21) (0.52) (2.82)

58 505 0.137 - 439 269 - 65 473 .671 43.0 0.84 -0.39
(1.86) (0.89) (2.15) (0.78) (2.27)

(t - statistics in parentheses)
I = intercept

6L



difference, The decision to report only the results for
equations including permanent income was more or less
arbitrary.

The estimated elasticities of demand for this com-
bined savings and loan-mutual saving bank asset with
respect to income in both the 49 state and 38 state sam-
ples are along the order of magnitude of Feige's estimates
of the income elasticities of demand for savings and loan
shares alone in these three years. As reported previous-
ly in this chapter, these estimates are much larger than
those obtained in this study for savings and loan shares

alone,

V Results From 1960 Cross-Section Data

(1) Time Deposits at Commercial Banks

It was noted earlier in this chapter that special
surveys conducted by the Federal Reserve and the Federal
Deposit Insurance Corporation in 1960, 1965 and 1966,
provide alternative measures of quantities and interest
rates of time and savings deposits at commercial banks,
The procedure for using these survey data to compute
cross-section interest rate figures is discussed in pages
49 to 52, The figures obtained for 1960 are reported in
Table 3-1 (page 51), together with figures for the average
rate paid as computed by ordinary procedures. This
section discusses the results of regressions using the

1960 survey data.
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Estimates of various demand equations for time de-
posits at commercial banks from 1960 cross-section data
are reported in Tables 3-9 to 3-12. In each table total

time deposits at all insured commercial banks, averaged

nmwceorm—.

-

over the year, is the dependent variable in equations 1
through 3, 1In each of equations 4 to 6, the dependent
variable is time deposits at member banks (of the Federal
Reserve System) on June 30, 1960. The definitions of
symbols used in these tables are as follows:

TD = Average time and savings deposits at all
insured commercial banks (per capita)

TD1 = Total time and savings deposits at all
member banks on June 30, 1960 (per capita)
TD2 = Total savings (passbook) deposits at all
member banks on June 30, 1960 (per capita)
Yp = Per capita permanent income
Y/Yp = Ratio of personal to permanent income

For the interest rate ratio variables, the numerators are
as previously defined in this chapter, the denominators are:

rt = Average interest rate paid on time and
savings deposits at all insured commercial

banks

rtl = Weighted average proffered rate on total time
and savings deposits at member banks on
June 30, 1960

rt2 = Weighted average proffered rate on savings

(passbook) deposits at member banks on
June 30, 1960 '

In the estimates of demand equations for time deposits
at commercial banks from 1960 cross-section data (and cross-

section data from all subsequent years), each of four



Equation
& Symbol
1 7D
2 1D
3 1D
4 TD1
5 TD1
6 TD2

-63.8

~-215

-329

699

662

828

Yp

0.233
(5.41)

0.224
(5.03)

0.227
(5.08)

0.177
(5.19)

0.164
(4.67)

0.145
(4.30)

TABIE 3-9

Demand for Time Deposits - 1960
(Excluding Mutual Savings Banks)

49 State Sample

Y rs s_ Is_ SL
Yp o rtl rt2 CB
268 -213 -123
(0.37) (1.75) (0.91)
411 -222 -148
(0.57) (1.21) (1.08)
469 -182  -159
(0.65) (1.05) (1.17)
-453 -237 1.78
(0.79) (2.45) (0.02)
-332 -311 -23.6
(0.58) (2.16) (0.22)
-508 -296  16.5
(0.93) (2.24) (0.16)

{(t - statistiecs in parentheses)

I = intercept

.436

417

412

476

.462

457

SEE

33.7

34.3

34.4

38.3

39.8

43.8

e(TD,Y)

1.39

1.34

1.36

1.56

1.45

1.46

e(TD,1r)

-0.85

-0.89

-0.73

-1.66

~-1.87

~2.07

Z8



FEquation
& Symbol
1 1D
2 TD
3 1D
4 D1
5 D1
6 TD2

~182

-324

~416

601

575

791

Yp

0.286
(7.09)

0,271
(6.49)

0.273
(6.57)

0.215
(6.36)

0.199
(5.78)

0.174
(5.12)

Y
Yp

410
(0.65)

581
(0.90)

651
(1.01)

~365
(0.69)

-232
(0.44)

~443
(0.85)

(t - statistics in parentheses)
intercept

T =

TABIE 3-10

Demand for Time Deposits - 1960
(Including Mutual Savings Banks)

49 State Sample

rsm
rt

-264
(2.54)

~-248
(2.86)

rsm
rtl

-303
(1.90)

-341
(2.59)

rsm
rt2

~288
(1.88)

-330
(2.64)

SIM

——

CB

-321
(3.70)

-316
(3.54)

-327
(3.62)

-189
(2.61)

~189
(2.57)

-142
(1.92)

.559

.532

.532

.541

.527

497

SEE

29.8

30.7

30.7

e(TD,Y)

1.71

1.62

1.63

1.90

1.76

1.75

e(TD, ir)

-1.06

~1.21

-1.15

-1.74

=2.04

-2.31

¢8



TABIE 3-11

Demand for Time Deposits - 1960
(Excluding Mutual Savings Banks)

38 State Sample

Equation Y rs rs_ s __ SL 2

& Symbol I Yp Yp rt rtl rt2 CB R SEE ¢ (TD,Y) € (TD,ir)

1 TD 73.1 0.316 ~74.1 -158 -164 .726 23.8 1.86 -0.79
(8.94)  (0.14) (1.43) (1.47)

2 TD -153 0.315 6.31 - 65 -192 711 24.4 1.86 -0.26
(8.54)  (0.01) (0.42) (1.70)

3 TD -223 0.317 17.7 -22.6 -197 .710 24,5 1.87 -0.09
(8.60)  (0.03) (0.15) (1.75)

4 71D 665 0.248 ~567 -203 - 91 .759 26.8 2.17 -1.42
(9.19)  (1.42) (2.40) (1.08)

5 TDL 544 0.242 -480 -192 -118 .738 28.0 2.11 -1.15
(8.46)  (1.16) (1.60) (1.36)

6 TD2 742 0.222 -722 -153 - 60 .722 32.2 2.24 =1.07
(7.83) (1.75) (1.32) (0.69)

(t - statistics in parentheses)
I = intercept

v8



Equation
& Symbol
1 TD
2 D
3 D
4 TPl
5 D1
6 TD2

26

-204

-268

639

520

730

Yp

0.322
(8.98)

0.322
(8.60)

0.323
(8.68)

0.249
(9.05)

0.244
(8.34)

0.223
(7.69)

Y

Yp

-4.95
(0.10)

38
(0.07)

50.5
(0.10)

-554
(1.39)

~463
(1.12)

-718
(1.75)

(t - statistics in parentheses)

I = intercept

TABIE 3- 12

Demand for Time Deposits - 1960
(Including Mutual Savings Banks)

38 State Sample

rsm
rt

-146
(1.37)

-194
(2.37)

rsm
rtl

-56.2
(0.37)

~190
(1.60)

rsm
rt2

-20.1
(0.14)

~148
(1.28)

SIM
CB

~-188
(1.78)

-207
(1.93)

-210
(1.96)

~102
(1.25)

-122
(1.46)

-65.4
(0.78)

.731

.716

.715

.759

.738

.722

SEE

23.6

24.2

24,2

26.8

28.0

32.2

£(TD,Y)

1.90

1.90

1.91

2.17

2.13

2.25

e(TD,ir)

-0.73

-0.22

-0.08

-1.36

~1.14

~-1.04
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alternative measures of nermanent income were used in combina-
tion with other independent variables. However, the inclu-
sion of alternative permanent income measures did not sub-
stantially alter the results as repoz;ed in the text for
only one measure of permanent income._i/ See Appendix C
for other results.

The income elasticities of demand for time deposits
at all commercial banks estimated for 1960 are consistent
in both the 49 state and 38 state samples with the re-
sults obtained for the comparable samples in each of the
years 1956 to 1958, These income elasticities, as noted
earlier, are considerably larger than those Feige estima-
ted using cross-section data for the years 1949 to 1959,
The results obtained here for time deposits in 1960 are
consistent with the estimated income elasticity of
demand for money (inclusive of time deposits) Friedman ob-

tained from time series data,

The income elasticities estimated for time deposits

at member banks (equations 4 to 6 in Tables 3-9 to 3-12)
are greater in all cases than the respective income e-
lasticities estimated for yearly average time deposits at
all commercial banks (equations 1 to 3). Additional pos-
sible explanations for these differences in estimated

income elasticities may be: (a) the proportion of total

41,
~— The measure of permanent income to include in the re-
ported results was arbitrarily chosen. For this measure
the adjustment coefficient was n = ,3 and the growth co-

efficient was o = .02, See Footnote 26,
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time deposits held in member banks differs from state to
state, causing an identification problem; and, (b) the
concentration of member banks in urban and rural areas
is different than the concentration of non-member banks,
and the concentrations differ between states.

Both points (a) and (b) tend to be supported by the
coefficients estimated for the convenience cost variable--
that is, the ratio of savings and loan offices to commercial
bank offices, This variable would be expected to be more
important in rural areas as compared to the urban areas.

The proportion of total time deposits in non-member banks

is greater in unit banking states (where branch banking is
prohibited) than in states where branch banking is allowed.
The member banks are relatively predominant in the more
metropolitan areas where the convenience cost variable would
be expected to be relatively less important, and the non-
member banks are more predominant in the rural areas where
this variable would be expected to be more important, The
lafger coefficients and greater significance of the conveni-
ence cost variable in the equations estimated for time
deposits at all commercial banks are consistent with this
analysis.

The results reported in Tables 3-9 and 3-11 show that
a very low statistical significance is associated with the
coefficients estimated for the convenience cost variable in
1960 in the case where the ratio of only savings and loan

offices to commercial bank offices is used. On the other



hand, Table 3-10 shows the estimated coefficients for this
variable to be significant at the 5 per cent level in all
cases where both savings and loans and mutual saving banks
are considered to be the alternative to commercial banks.

Essentially all mutual savings banks are in a few of
the more urbanized states in the northeastern part of the
country., In the equations estimated for time deposits at
member banks, the convenience cost ratio is of almost no
importance if mutual savings bank offices are not included
(as in equations 4 to 6 in Table 3-9), but the variable is
significant at the 5 per cent level in equations estimated
for time deposits at member banks when mutual savings bank
offices are included (Table 3-10).

In the estimates from the 38 state samples, the in-
clusion or not of mutual savings banks does not have much
effect on the results. And this is consistent with the
foregoing interpretations of the results from the 1960
cross-section data. Almost all of the mutual savings banks
aré in the twelve northeastern states which are consoli-
dated to create the thirty-eighth "state'", Therefore only
one observation is substantially affected in this sample
when mutual savings banks are included or not.

The estimates of coefficients for the relative yield
variable from the 1960 data are consistent with the results
obtained from the 1956 to 1958 data. These results are not
inconsistent with the?%ypbthé;is that both savings and loan

shares and mutual savings bank deposits are substitutes in

88
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demand for time deposits on the basis of relative yields.
The elasticities of demand for time deposits with respect
to the interest ratio are absolutely greater in the re-
sults from the 1960 data than the respective elasticities
estimated from data for the earlier years; however the
statistical significance of the coefficients for this
variable is not as great in 1960 as in 1957 and 1958,

The weighted average yield on savings and loan shares
and mutual savings bank deposits as a substitute in de-
mand for time deposits in the 49 state sample (Table 3-10)
produces better results than when only savings and loan
shares are included as a substitute (Table 3-9). As ex-
pected, and for reasons stated previously, the inclusion
or not of the yield on mutual savings banks does not make
much difference in the 38 state samples,

The inclusion of the rate paid on mutual savings bank
deposits causes a more pronounced difference in the equa-
tions estimated for time deposits at all commercial banks
than for time deposits at member banks. The coefficients,
t-statistics, and elasticities estimated for the interest
ratio are about the same in Table 3-10 as in Table 3-9 for
equations 4 to 6, This is the opposite effect to the re-
sults obtained from the inclusion of mutual savings bank
offices in the convenience cost variable in the equations
estimated for time deposits at member banks. This result
will be discussed later in this chapter when the estimates

of demand equations for time deposits at member banks using
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1965 and 1966 survey data are presented.

The estimated interest elasticities of demand for
time deposits at member banks are consistently grcater
(absolute) than the respective elasticities estimated for
averace time deposits at all commercial banks. Since mem-
ber banks are more predominant in metropolitan areas than
rural areas compared to non-member banks, these results
may indicate that the demand for time deposits at member
banks is more sensitive to relative yields (time deposits
versus substitutes) than the demand for time deposits at
the rural non-member banks. On the other hand, the higher
interest elasticities may be due to the nature of the data;
namely, the member bank data are deposits as of mid-year,
whereas the all commercial bank data are average deposits
for the year, and, rt is an averape rate paid for the year,
whereas rtl and rt2 are weighted average proffered rates at
mid-year. Again, the results obtained from the use of the
1965 and 1966 survey data may bring more information to
bear on these explanations.

The proposition that passbook deposits may be a better
measure of the asset which commercial banks offer as a
substitute for other household deposit-type financial assets
does not gain support from the results obtained from the
use of the 1960 survey data, The elasticities of demand
for passbook deposits estimated from the 49 state samples
are somewhat greater (absolutely) than the interest elasti-

cities of demand for all time deposits and the relative
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size of the interest elasticities are about the same in the

38 state sample. The statistical significance of the co-
efficient for the interest rate ratio variable is about the
same in the equations estimated for passbook deposits and
those estimated for all time deposits at member banks.
However, comparison of the t-statistics for the interest
ratio in equation 1 versus equations 4 to 6 in each of the
tables for 1960 data indicates that proffered rates com-
puted from the survey data (rtl and rt2) are more reliable
than the average rate paid (rt).

The demand equations estimated for time deposits, with
alternative specifications of the four explanatory variables,
are "better" for the 38 state samples than the 49 state
samples in the sense that the R? is greater and the standard
errors of the estimates are lower for the smaller sample.
ilowever, only the permanent and transitory income variables
are statistically significant at the 5 per cent level or
better in most cases of equations estimated from the 38
state sample. The coefficients for the interest ratio var-
iable estimated from the 49 state sample are generally more
reliable according to the t-statistic, even though the four
independent variables do not "explain" as much of the vari-
ation of time deposits in the larger sample as in the

smaller.
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(2) Savings and Loan Shares

In a previous section of this chapter estimates of
""demand'" equations for savings and loan shares were re-
ported for the 1956 to 1958 cross-section data, For
these estimates it was implicitly assumed that the supply
of savings and loan shares (to individuals) was infinite-
ly elastic with respect to the average yield that pre-
vailed in each state in each year. In other words, only
demand determined the average outstanding volume of
shares in each state, |

In this section (and in a subsequent section discussing
results from 1965 to 1966 cross-section survey data) sup-
ply equations are introduced and simultaneously estimated
along with the demand equations., Two-stage least-square
regression techniques were used in order to simultaneously
estimate these demand and supply equations for savings and
loan shares using 1960 cross-section data of states in the
U.S.. Results of these estimates for a 38 state sample
are reported in Table 3-13. Results of estimates of supply
and demand equations from 49 and 45 state samples are also
discussed briefly in this section, slthough the estimates
are not reported, As in the case of least-square estimates
of demand equations for time deposits, data on proffered
interest rates on time deposits were used as an alternative‘
measure of the yield on time deposits,

In Table 3-13 the demand and supply equations estimated



Equation
& Symbol

1

A

19 ]

ssd

Ss8

#

3527
- 2774
-13918
- 2298
- 516§

- 1474

~4-

A
rs

1626 rt -+
(2.52)

A

rs
2008 rt +
(3.82)

A

rs

7163 rtl +
(2.54)

£
1857 rtl +
(2.99)

A

s _
2787 rt2 +
{2.52)

~

s _
1231 rt2 +
(2.22)

(t- statistics in parenthesis)

TABIE 3-13

Savings and Loan Shares - 1960

38 State Sample

Two-Stage least-Square Estimates

.003 Yp
(.091)

.153 BP
(0.52)

.588 Yp
(2.72)

.857 BP
(2.95)

.269 Yp
(2.88)

.866 BP
(2.78)

- 1073 Yp
(1.91)

b4
+ 3429 Yp
(2.53)

Y

+ 1011 Yp
(2.06)

SL

+ 339 ASL + 637 CB

(6.82)

(5.09)

I

610 ASL. + 751 CB

(1.77)

(4.63)

I

178 ASL -+ 824 CB

(1.00)

(4.35)

RZ SEE £(55,Y)
.879  17.6 .02
.370  38.5
.880 17.6 4.34
.289  40.9
.879  1i7.6 1.99
217 42.9

¢6
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by TSLS techniques are reported in pairs. There were two

endogenous variables in all cases: (1) the dependent vari-
able--per capita savings and loan shares; and (2) the rela-
tive yield variable--the ratio of the yvieid on savings and
loan shares to one of the alternative weasures of the yield
on time deposits at commercial banks. The only variable

not previously defined is per capita building permits (BP)
in dollars, issued in each state in 1960 (see the discussion
of this proxy variable in Chapter 2j.

The demand equations are just-identified, that is, the
number of excluded exogenous variables is just equal to the
number of included endogenous variables minus one. The sup-
ly equations are over-identified in all cases.

In equations 1 and 2, the average rate paid on time
deposits at all commercial banks is imcluded in the interest
rate ratio., The sign of the coefficient of this variable
is negative in the demand equation and positive in the sup-
ply equation--opposite to the signs hypothesized in both
cases. However the coefficients for the interest rate ratio
are estimated to have the sign hypothesized in demand equa-
tions 3 and 5, where the rate on time deposits is a weighted
average proffered rate, Also, the coefficients of the in-
terest rate variable are statistically significant zt the 5
per cent level in demand equations 3 and 5. In the corre-
sponding supply equations (4 and 6}, the coefficients of
this ratio are also positive and significent which indicates

that there are some specification probiems with the supply
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equations,

The coefficient of the exogenous variable in the supply
equations (BP) has the sign hypothesized and is significant
at the 5 per cent level in supply equations 4 and 6. How-
ever, the supply equations are not well "explained" by the
two explanatory variables, as is shown by the low coeff-
cients of determination and high standard errors of the
estimate associated with these equations. Nevertheless the
coefficients in the demand equations are much more statis-
tically reliable, and the standard errors of the estimate
are much lower, when estimated together with the given
supply equations by two-stage techniques, The alternative
employed by others, least-square estimation of 'demand"
equations under the assumption that supply schedules are
horizontal at the average effective yield, perform far
less well,

A drawback of the two-stage least-square techniques
is that the elasticities of demand for savings and loan
shares with respect to the interest ratio are so large
they are not very informative, But according to the
statistical tests available, these estimates are more re-
liable than those made with least-square techniques. On
the other hand, a good deal of uncertainty persists among
statisticians regarding the small sample properties of
two-stage least-square techniques. Even so, the results
reported in Table 3-13 clearly discriminate between the

alternative measures of the yield on time deposits in the
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interest rate ratio, The yield on savings and loan shares
relative to the yield on time deposits is supported as
being a significant variable influencing the demand for
savings and loan shares. 1In this regard, however, the
results do not indicate that in 1960 passbook deposits at
member banks (equation 5) were a closer substitute in de-
mand for savings and loan shares than total time and
savings deposits at member banks (equation 3).

The income elasticities of demand for savings and
loan shares are somewhat greater than the income elastici-
ties estimated for earlier years by least-square techniques,
Here again the elasticities estimated by two-stage methods
vary considerably more for the same cross-section sample
than in the case with least-square methods. The permanent
income variable performed somewhat better, statistically,
than did personal income,

The transitory income ratio and advertising expendi-
tures of savings and loan associations performed oddly as
explanatory variables in the demand equations., In equation
1 the transitory income coefficient has the opposite sign
to that hypothesized and low statistical significance; the
advertising expenditure coefficient carries the hypothe-
sized sign and is highly significant, But in equations 3
and 5 the performance of these two variables is reversed,
This may be a result of the two-stage methods., High cor-
relation between these two variables across the sample

would explain this result if it existed, but it doesn't,
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(3) Other Samples

Two-stage least-square estimates of demand and supply
equations for savings and loan shares were also computed
from 49 and 45 state samples of the 1960 cross-section data,
The standard errors of the estimate of the equations es-
timated from the 49 state sample were very high in all
cases, The signs of the coefficients estimated for the
interest rate ratio were negative in the demand equations
and positive in supply equations--opposite to the hypothe-
sized signs in both cases, Similar identification dif-
ficulties were reflected in signs of other coefficients,
and most all were of low statistical significance,

Two-stage least-square estimates were also computed
from the 49 state sample for aggregated savings and loan
shares and mutual savings bank deposits. These results were
somewhat better than the estimates of equations for savings
and loan shares alone, however, most of the same problems
were present,

The inclusion of the District of Columbia as a state
in a cross-section study causes problems since per capita
figures for series such as bank and savings and loan depos-
its do not represent the holdings of these assets by only
the residents of D.C. This problem exists with data for
all states to some extent, but scatter diagrams revealed
that the problem is far more obvious in the case of D.C.

in the 49 state samples,
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One solution to the question of how to treat D,C, in
a cross-section study is to simply leave it out of the
sample, In effect this is what Feige did by inc%uding a
dummy variable for D.C, in his demand equations._i/ How-
ever, the overstatement of per capita figures for D.C,
means that per capita figures for other states are under-
stated. The assumption that twelve northeastern states
may be treated as one state, as discussed in Chapter 2, 1s
a second alternative solution, The 38 state sample used
to estimate the equations reported in Table 3-13 was
derived from this assumption,

A third way of handling D.C. in particular was used
to create a 45 state sample., It was assumed that the resi-
dents of four states surrounding D,C.,--Delaware, Maryland,
Virginia, and West Virginia--accounted for the exceptional-
ly large per capita savings and loan shares reported for
D.C. Therefore, these four states and D.C. were aggre-
gated and treated as one state, An implicit assumption of
this procedure is that, with regard to the demand and sup-
ply of savings and loan shares, the residents and insti-
tutions of these four states and D.C. behave as though

they were one state.

2/
~ See Appendix A regarding Feige's procedure, His in-
clusion of a dummy variable for D.C., California, Illinois,
and New York, produces exactly the same results as he would
have obtained if he had simply left these states out of his

sample,



The 45 state sample created by the above assumptions
(that five states can be treated as one) was used to
estimate supply and demand equations for 1960 by two-stage
least-square techniques. Using t-statistics and the stan-
dard errors of the estimates as a gauge, the results from
this sample were better than the results estimated from
the 49 state sample., However, the signs of the coeffi-
cients estimated for the interest rate ratio were general-
ly opposite in both the demand and supply equations to the
hypothesized signs. These coefficients and most others
were of low statistical significance. This indicates that
the problem of identification of cross-section observations
in the northeast U.S. is still present after D.C. and four

surrounding states have been aggregated.

VI Results From 1965-1966 Cross-Section Survey Data

(1) Demand For Time Deposits

As previously discussed, special surveys of time
deposits at commercial banks provide alternative data for
cross-section estimation of demand equations for time de-
posits and savings and loan shares. Least-square tech-
niques were used to estimate alternative demand equations
for time deposits and sub-classes of time deposits at
commercial banks. The results of these tests are re-
ported in Tables 3-14 to 3-17,

The survey deposit and interest rate data used for

1965 estimates (Tables 3-14 and 3-15) are as of December 31
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1965. The survey data used for 1966 estimates are as
of May 31, 1966.

The definitions of variables in Tables 3-14 to 3-17
are as follows:

TD = per capita average time deposits at all com-
mercial banks

TD1l = per capita passbook deposits outstanding at
member banks

TD2 = per capita passbook deposits plus savings certif-
icates43/ outstanding at member banks

TD3 = per capita total member bank time deposits

outstanding
Yp = per capita permanent personal income
Y - ratio of actual personal income to per capita
Yo permanent personal income
S

—% = ratio of savings and loan offices to commercial
bank offices

TS . . .

=< - ratio of average rate paid on savings and loan

r shares to average rate paid on time deposits at
all commercial banks

—— = ratio of average rate paid on savings and loan

rtl shares to weighted average most common rate
proffered by member banks on passbook deposits

rs ) . .

;ZZ = ratio of average rate paid on savings and loan

shares to weighted average most common rate
proffered by member banks on passbook deposits
plus savings certificates

43/

~  The category of "Savings Certificates'" was created by
aggregating the sub-categories of Savings Certificates,
Savings Bonds, other nonnegotiable instruments, and negoti-
able instruments under $100,000.



TS ratio of average rate paid on savings and

rt3 loan shares to weighted average most common
rate proffered by member banks on total
time deposits

SEE = standard error of the estimate as a per
cent of the mean of the dependent variable
e(TD,Y ) = elasticity of demand for the respective
P measure of time deposits with respect to
permanent personal income
e(TDh,ir) = elasticity of demand for the respective

measure of time deposits with respect to
the respective interest rate ratio

Data for Alaska and Hawaii were included in the
cross-section samples for 1965 and 1966, which provided a
51 state sample and a 40 state sample (where twelve north-
eastern states are aggregated) for each year. Consistent
with results from samples for earlier years, the results
from the 40 state samples are superior to the results ob-
tained from the 51 state samples, These results are con-
sistent with the hypothesis that the aggregation of the
twelve northeastern states into one '"state'" provides a
more accurate measure of the degrees of freedom of a
cross-section sample which is to be used to estimate

demand functions for financial assets.
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TABLE 3-14
Demand for Time Deposits - 1965
One~Stage Least-Square Estimates

51 State Sample

Equation 2
& Symbol R SEE & (TD,Y) € (ID,ir)
Y rs SL
1 T = 896 + .288%Yp - 50¥p - 791 rt - 86 CB .434  30.8 1.18 ~1.58
(4.23) (.05) (2.53) (.39
X Is SL
2 Tl = 1127 + .161 Yp - 548 Yp - 572 rtl + 145 CB <493 43.0 1.28 ~2.29
(3.29) (.84) (2.78) (.91)
Y s SL
3 T2 = 159 + .196 Yp - 211 Yp - 28 rt2 + 60 CB .360 39.0 1.25 - .08
(3.60) (.29) (1.91) (.33)
Y s SL
4 TD3 = 1201 + .208 Yp - 462 Yp - 750 rt3 + 94 CB .401 40.5 1.23 -2.25
(3.28) (.54) (2.05) (.46)

(t - statistics in parenthesis)

201



Equation
& Symbol

1 T =

2 TDl1 =

4 TD3 =

363 +

1095 +

-136 +

1106 +

.396 Yp
(7.59)

.228 Yp
(4.75)

.291 Yp
(5.62)

.290 Yp
(5.22)

Demand for Time Deposits -~ 1965

One-Stage Least-Square Estimates

Y
181 Yp
(.29)

Y
514 Yp
(.91)

Y
82 Yp
(.14)

Y

404 Yp
(.61)

(t - statistics in parenthesis)

1

40 State Sample

s
732 rt
(3.10)

rs
674 rtl
(3.59)

Is
32 rt2
(2.73)

s
836 rt3
(2.82)

TABLE 3-15

SL
146 CB
(.86)

SL
6.37 CB
(.04)

SL
98 CB
(.58)

SL
82 CB
(.46)

RZ  SEE  €(TID,Y) E&(TD,ir)
715 20.0  1.58  -1.46
643 37.4  1.84  =2.70
585 30.7  1.79 - .13
602 30.8  1.68  -2.51

¢0T



Equation
& Symbol

1 T = 1132

2 TD1 = 1211

3 Tb2 = 578

4 TD3 = 1051

(t - statistics in parenthesis)

.289 Yp
(3.94)

.156 Yp
(3.24)

.163 Yp
(2.90)

,202 Yp
(3.13)

Demand for Time Deposits - 1966

One-Stage Least-Square

356 Yp
(.35)

909 Yp
(1.37)

721 Yp
(.91)

893 Yp
(.99)

TABLE 3-16

51 State Sample

s
677 rt
(1.76)

rs
281 rtl
(.98)

Is
198 rt2
(.39)

s
131 rt3
(.25)

+

SL
117 CB
(.49)

SL
155 CB
(.98)

SL
3.2 CB
(.02)

SL
45 CB
(.21)

Estimates -

R SEE ¢ (TD,Y) g(ID,ir)
.395 30.3  1.10 -1.35
424 44,5 1.32 -1.13
.308  39.7 1.05 -0.60
.340  41.5 1.20 -0.39

Vot



Equation

& Symbol

1 T = 1873

2 TD1 = 1933

3 TD2 = 1860

4 TD3 = 2210

.400 Yp
(7.73)

.221 Yp
(4.57)

249 Yp
(4.53)

.272 Yp
(4.73)

TABLE 3-17

Demand for Time Deposits - 1966

One-Stage Least-Square Estimates

Y
766 Yp
(1.22)

X
1143 Yp
(2.07)

X
1196 Yp
(1.81)

X
1345 Yp
(1.9

(t - statistics in parenthesis)

40 State Sample

rs
1085 rt
(3.84)

rs
774 rtl
(2.59)

s
616 rt2
(1.28)

s
829 rt3
(1.76)

SL
310 CB
(1.85)

SL
18.3 CB
(.12)

SL
199 CB
(1.16)

SL
160 CB
( .87)

R>  SEE  e(ID,Y) &(ID,ir)
.736  18.2 1.48 -2.17
.608 37.8  1.91 -3.09
.531 31.7  1.55 -1.85
.561  31.5 1.58 -2.49

SOT
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The estimation of demand equations for "passbook"
deposits and "passbook deposits plus savings certificates"
in addition to demand equations for total time deposits
is a test of the hypothesis that a sub-category of time
deposits, such as passbook deposits, may be a closer sub-
stitute in demand for savings and loan shares than are
total time deposits, The results reported in Tables 3-14
to 3-17 are consistent with this hypothesis. The
results will be discussed in more detail below,

The estimated income elasticities of demand for time
deposits reported for the 1965 and 1966 data are somewhat
smaller than the respective income elasticities reported
for earlier years. Nevertheless, the income elasticities
reported in Tables 3-14 to 3-17 are still significantly
greater than those reported by Feige. Also the results
reported here are consistent with the income elas-
ticity of demand for money inclusive of time deposits
estimated by Friedman from time series data.

The coefficients of the interest rate ratio (and the
statistical significance of this variable as indicated by
the t-statistic) support the hypothesis that time deposits
at commercial banks are substitutes in demand for savings
and loan shares on the basis of relative yield. In the
case where the yield on mutual savings bank deposits were
averaged with the yield on savings and loan shares in the
relevant states, the results were similar to those re-

ported in Tables 3-14 to 3-17, These unreported results
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were consistent with the hypothesis that mutual savings
bank deposits and savings and loan shares are very close
substitutes in demand and that both are substitutes in
demand for time deposits,

As noted previously, the hypothesis that the aggrega-
tion of twelve northeastern states provides a better sample
for cross-section estimation of equations for financial
assets is supported by the results reported in Tables 3-14
to 3-17., In the estimates from the 40 state samples, the
four independent variables explain, in the context of the
hypothesis, a substantially greater proportion of the
variation of the measures of time deposits than in the
corresponding 51 state samples, The interest rate ratio
and permanent personal income variables are shown to be
the most important and reliable explanatory variables in
the samples from these two years.

The coefficients of the "convenience cost' proxy
variable--the ratio of savings and loan offices to com-
mercial banks offices--are not estimated to be significant,
with the exception of equation 1 in Table 3-17, This
variable was of greater significance in the 1950's, and
this is not inconsistent with the hypothesis, The ratio
of offices of the competing institutions is a proxy vari-
able for the transactions cost of acquiring the deposit
assets, However, the continued growth in the importance

of "banking-by-mail" in the past decade renders the ratio



108
of offices to be a less reliable proxy of the transactions
costs of acquiring deposit-type assets. Certainly, the
"office saturation'" level would not, on a priori grounds,
appear to be an important factor influencing the demand
for large negotiable certificates of deposit,

On the other hand, the convenience cost proxy varia-
ble was important (as indicated by the coefficients and
t-statistics) in explaining the demand for time deposits
in the case where savings and loan associations and mutual
savings banks were aggregated. This hypothesis, namely
that savings and loan associations and mutual savings banks
offer an identical asset from the viewpoint of consumers
and that this asset is a substitute in demand for time
deposits, tends to be confirmed by the evidence reported
in this chapter for earlier years and the results obtained
from the 1965 and 1966 cross-section samples,

The interest rate data and quantity of time deposits
at commercial banks in equation 1 of Tables 3-14 to 3-17
are the average figures at all commercial banks for the
year. The estimates using this average data are better
than the results obtained by using the survey data for
total time deposits at all member banks, as reported in
equation 4 of the Tables. The results obtained by using
quantity and yields on only passbook deposits at member
banks (equation 2) produced better results than when

savings deposits and certificates of deposit were included



(equations 1 and 4), but these results were not much
of an improvement compared to those obtained with average
figures for all commercial banks., In this regard, the
evidence pfesented is consistent with the hypothe-
sis that passbook deposits are a closer substitute (in
demand) for savings and loan shares and/or mutual savings
bank deposits. On the other hand, the results obtained
from the survey do not indicate that average proffered
rates of member banks are a superior measure of the
yield on time deposits compared to the average "effective"
rate paid by all commercial banks.

Less than one-half of the commercial banks in
the United States are members of the Federal Reserve
System, The member banks hold a large majority of the
total deposits in the country, but the state by state
distribution is far from even, In cross-section esti-
mation of demand equations, proffered rates on passbook
deposits at all commercial banks may produce substantially
different results than those reported here. Data on
time deposit volumes and yields at non-member banks were
collected by the FDIC at the same time that member banks
were surveyed by the Federal Reserve Banks., However, the

non-member bank data is not yet available for general use.

199
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(2) Savings and Loan Shares and Mutual

Savings Bank Deposits

Demand and supply equations were simultaneously
estimated for savings and loan shares, using two-stage
least-square techniques and using the 1965 and 1966
survey data on proffered interest rates on time deposits
at member banks., Similarly, estimates were made of
supply and demand equations using aggregated savings
and loan-mutual savings bank data together with the
survey data on yields offered on time deposits., Results
obtained are presented in Tables 3-18 to 3-25. Variable
definitions are the same as previously used in this
chapter.

In equations 3 and 4 of Tables 3-18 to 3-21 the prof-
fered interest rate on passbook deposits at member banks
was used to compute the interest rate ratio., Estimates
were also computed where the proffered rates on total time
deposits at member banks and total time deposits less cer-
tificates of deposit were alternatively used as the oppor-
tunity cost of holding savings and loan shares. The results
from these latter tests were generally about the same, but
not quite as good in a statistical sense, as those reported.
The results are consistent with the hypothesis that
passbook deposits are a closer substitute for savings and
loan shares than are more inclusive measures of time de-

posits,



Equation
& Szmbol
1 ssd = 2249
2 ss® = 3102
3 ssd = 9382
4 ss® = -1233

(t - statistics in parenthesis)

A
rs

2299 rt +
(1.55)

A

E‘_S_
2527 rt +
(1.14)

A

E
6594 rtl +
(1.55)

A

LS_
1260 rtl +
(1.27)

TABLE 3-18

Savings & Loan Shares - 1965

Two-Stage Least-Square

.075 Yp
(1.06)

2.75 BP
(3.70)

.589 Yp
(2.07)

2.46 BP
(3.92)

51 State Sample

175 Yp +
(.17)

520 Yp -
(.58)

482A +
(8.29)

190A +
( .45)

Estimates

SL
1002 CB
(4.81)

SL
2216 CB
(2.51)

.832

.239

.833

244

111



Equation
& Symbol
1 ssd = 2342
2 ss® = 1287
3 ssd = Z308
4 ss® = -571

(t - statistics in parenthesis)

A
rs

689 rt +
(.34)

A

E
925 rt +
(.63)

606 rtl +
(.34)
688 rtl +
(1.14)

TABLE 3-19

Savings & Loan Shares ~- 1965

Two-Stage Least-Square

.159 Yp
(1.96)

2.23 BP
(4.62)

.100 Yp
( .79)

2.16 BP
(5.23)

40 State Sample

Y

+ 1158 Yp +

+

(.81)

790 Yp +
(1.28)

328A +
(5.32)

413A +
(1.77)

Estimates

SL
€40 CB
(3.83)

SL
448 CB
( .75)

. 807

.411

.807

425

ANt



TABLE 3-20
Savings & Loan Shares - 1966
Two-Stage Least-Square Estimates

51 State Sample

Equation

& Szmbol R2
p i 14 SL
1 ss® = -12193 + 6299 rt + .389 Y + 3707 ¥p + 251A + 940 CB .838
(4.23) (5.25) (4.17) (3.20)  (4.70)
rAs
2 ss® = -11358 + 10108 rt + 3.64 BP .501
(5.77) (5.87)
a s T SL
3 8s® = - 7610 + 4822 rtl + .277 ¥p + 1326 Yp + 90A + 1549 CB ° .838
(4.23) (4.67) (1.87) (.84)  (5.69)
. rAs
4 ss° = -6822 + 6148 rei + 3.21 BP .469
(5.33) (5.22)

(t - statistics in parenthesis)

¢TI



TABLE 3-21
Savings & Loan Shares - 1966
Two-Stage Least-Square Estimates

40 State Sample

Equation

2
& Symbol A R
d Is Y SL
1 ss® = -6036 + 3171 rt + .090 Yp + 1975 Yp + 345A + 863 CB .782
(2.65) (1.49) (2.60) (5.38)  (4.18)
A
S r_S
2 88° = -4363 + 3992 rt + 2.59 BP .406
(3.00) (4.98)
d Ts a sL
3 ss® = -3738 + 2823 rtl+ .074 Yp + 352 Yp + 150A + 1211 CB .782
(2.65) (1.18) (.58) (1.78)  (4.04)
l’.‘A
S
4 ss® = -2795 + 2659 rtl + 2.14 BP .416
(3.13) (4.62)

(t- statistics in parenthesis)

VIl



TABLE 3-22

Aggregated Savings & Loan Shares and Mutual Savings Bank Deposits - 1965

Equation

& Szmbol

1 sspd = 10549

2 ssp® = 10720
d

3 ssp® = -13314

4 ssp® = 1014

(t - statistics in

Two-Stage Least-Square Estimates

51 State Sample

2
A R
rsm Y SLM
- 6961 rt + .156 ¥Yp - 2563 Yp + 125A + 1911 CB .839
(4.41) (1.66) (1.76) (1.16) (8.54)
A
rsm
- 9041 rt + 3.87 BP .300
(3.78) (3.88)
rgm Y SLM
+ 9994 rtl + 1.01 Yp - 147 ¥Yp - 482A + 2503 CB .858
(5.29) (6.14) (.14) (2.62) (9.69)
A
rsm
- 576 rtl + 2.17 BP .094
(.32) (2.02)
parenthesis)

S1T



TABLE 3-23
Aggregated Savings & Loan Shares and Mutual Savings Bank Deposits - 1965
Two-Stage Least-Square Estimates

40 State Sample

Equation 2
& Symbol A R
d rsm Y SLM
1 ssp® = 1933 - 1743 rt + .173 ¥p - 186 Yp + 295A + 882 CB .728
(.67) (1.73) (.10) (3.66)  (3.81)
A
rsm
2 ssp® = 2671 - 2101 rt + 2.39 BP .297
(1.09) (3.81)
A
d rsm X SLM
3 ssp® = -8055 + 5835 rti + .587 Yp + 142 Yp - 443A + 2623 CB .791
(3.30) (4.42) (.19) (1.90) (4.62)
A
s Ism
4 ssp® = -245 + 429 Tel + 2.09 BP .280
(.53) (3.78)

(t - statistics in parenthesis)

911



TABLE 3-24
Aggregated Savings & Loan Shares and Mutual Savings Bank Deposits - 1966
Two-Stage Least-Square Estimates

51 State Sample

Equation 2
& Symbol A R
d rsm Y SLM
1 SSD° = =-10745 + 4639 rt + .349 Yp + 3980 Yp + 5124 + 1472 CB .749
(1.19) (2.88) (1.88) (3.04) (4.90)
A
S Ism
2 SS8D = 1698 -~ 1145 rt + 2.31 BP .084
(.24) (1.63)
A
d rsm X SLM
3 SSD = =-13104 + 9295 rtl + .466 Yp + 1306 Yp - 82A + 2072 CB . 858
(6.10) (5.16) (1.26) (.71) (9.28)
A
s Ism
4 SSD = -14392 + 12786 rtl + 4.88 BP .386
(4.87) (4.45)

(t - statistics in parenthesis)

LTT



TABLE 3-25
Aggregated Savings & Loan Shares and Mutual Savings Bank Deposits - 1966
Two-Stage Least-Square Estimates

40 State Sample

Equation 2
& Symbol A R
d rsm Y SLM
1 §SSD = -10588 + 5720 rt + .036 Yp + 3403 Yp + 453A + 1255 CB .732
(3.08) (.36) (3.02) (4.09) (4.91)
A
s rsm
2 SSD = -4127 + 3808 rt + 2.56 BP .281
(2.31) (3.74)
A
d rsm Y SLM
3 SSD = -6254 + 5188 rtl + .037 Yp + 183 Yp + 43.8A + 1850 CB .759
(3.79) (.41) (.23) (.48) (5.50)
A
s rsm
4 SSD = -3658 + 3422 rtl + 2.22 BP .331
(2.92) (3.68)

(t - statistics in parenthesis)

81T
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The use of the proffered rates on passbook deposits,
as an alternative to the average yield on time deposits,
in the interest rate ratio does not alter the results ob-
tained from the 1966 cross-section samples, However, the
signs associated with the coefficients for the interest
rate ratio estimated from the 1965 samples are not all con-
sistent with the hypothesis. The two-stage least-square
estimates of equations for savings and loan shares obtained
from 1961 to 1964 cross~section samples, reported in Ap-
pendix C, are similar to those reported here for 1965.

The estimates of equations for the aggregated savings
and loan-mutual savings bank deposits obtained from the
1965-1966 cross-section samples (Table 3-22 and 3-25) do
support the hypothesis that passbook deposits at com-
mercial banks are a closer substitute for the assets of
the other financial intermediaries than are the more in-
clusive measures of time deposits, The coefficients of
the interest rate ratio, as estimated from the 1965 sample,
have the opposite sign to that hypothesized when the aver-
age rate paid on total time deposits is included in the
ratio, but the coefficient is estimated to have the hy-
pothesized sign when the proffered rate on passbook de-
posits are included. In addition, the coefficients of the
interest rate ratio are highly significant in the demand
equations in the samples from both years where the prof-

fered rate on passbook deposits is used as a measure of the



opportunity cost of holding savings and loan shares and
mutual savings bank deposits,

Equations were also estimated from the data of both
years where the proffered rate on total time deposits and
total time deposits less certificates of deposits were al-
ternatively used in the interest rate ratio, The coeffi-
cient for the interest rate ratio including the proffered
rate on total time deposits was estimated from the 1965
and 1966 samples to have the hypothesized positive sign,
but was nonsignificant, The coefficients for the in-
terest rate ratio were estimated from both the 1965 and
1966 samples to have the hypothesized positive sign, but
the coefficients were of lower statistical significance
than were the respective coefficients estimated for the
interest rate ratio when the proffered rates on only pass-
book deposits were included.

The coefficients of the convenience cost proxy vari-
able are estimated to have the hypothesized positive sign
and be highly significant in all of the demand equations
for savings and loan shares and aggregated savings and
loan-mutual savings bank deposits. The results indicate
that this variable has a greater influence on the demand
for savings and loan shares and mutual savings bank de-
posits than it does on the demand for total time deposits
at commercial banks, Estimates of the influence of this

variable on the demand for passbook deposits at commercial
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banks are inconclusive since only data on passbook deposits

at member banks are presently available,

The "information cost'" variable--per capita advertis-
ing expenditure of savings and loan associations and
mutual savings banks--was estimated to have a greater in-
fluence on the demand for these assets in the cases where
the average yields on total time deposits were included
in the interest rate ratio than when the proffered rates
on passbook deposits were included. This would seem to
indicate some multicollinearity between the interest rate
ratio and advertising expenditures; however the correla-
tion matrix did not show a high level of collinearity
between these variables.

In Tables 3-22 and 3-25 the size and statistical
significance of the coefficients for permanent income
were estimated to be greater in the cases where the
proffered rates on passbook deposits were included in
the interest rate ratio than in the cases where the
average rates on total time deposits were included,

There does not appear to be any systematic difference

in the income coefficients estimated for demand equations
for only savings and loan shares. The statistical sig-
nificance of the coefficients estimated for the income
variable is somewhat greater in the demand equations for
aggregated savings and loan-mutual savings bank deposits
as compared to the significance of this variable in the

demand equations for only savings and loan shares.
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Table 3-26

Summary of Cross-Section State Data

For each of 49 states in each year; 1956 to 1964:

TD = average per capita time and savings deposits
at all insured commercial banks

TDl1 = total per capita time and savings deposits
at member banks on June 30, 1960

TDZ = total per capita savings (passbook) deposits
at member banks on June 30, 1960

SS = average per capita savings capital at savings
and loan associations

SSD = average per capita savings capital at savings
and loan associations plus savings deposits at
mutual savings banks

Y = per capita personal income

Yp = per capita permanent personal income

rt = average effective interest rate paid on time

deposits at all insured commercial banks

rtl = weighted average proffered rate on total time
and savings deposits at member banks on June 30,

1960
rt2 = weighted average proffered rate on savings
(passbook) deposits at member banks on June 30,
1960
rs = average effective rate paid on savings and
loan shares
rsm = weighted average effective rate paid on savings
and loan shares plus mutual savings bank deposits
CB = number of commercial bank offices per capita
SL = number of savings and loan offices per capita
SLM = number of savings and loan offices plus number
of mutual savings bank offices per capita
ASL = per capita advertising expenditures by all

savings and loan associations
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Table 3-26 (continued)

ASM = per capita advertising expenditures by all
savings and loan associations plus mutual
savings banks

BP = per capita building permits issued in each

state (in dollars)

For each of 51 states in each year: 1965 and 1966:
TD

average per capita time and savings deposits
at all insured commercial banks

TD1 = total per capita passbook deposits at member
bank of December 31, 1965 or May 31, 1966

TD2

total per capita passbook deposits plus savings
certificates at member banks on December 31, 1965
or May 31, 1966

TD3

total per capita time deposits at member banks
on December 31, 1965 or May 31, 1966

SS = average per capita savings capital at savings
and loan associations

SSD

average per capita savings capital at savings
and loan associations plus savings deposits at
mutual savings banks

Y = per capita personal income

Y = per capita permanent personal income

rt = average effective interest rate paid on time
deposits at all insured commercial banks

rtl weighted average most common rate proffered
by member banks on passbook deposits on

December 31, 1965 or May 31, 1966

rt2 weighted average most common rate proffered
by member banks on passbook deposits plus
savings certificates on December 31, 1965 or

May 31, 1966

rt3 weighted average most common rate proffered by
member banks on total time deposits on

December 31, 1965 or May 31, 1966

rs = average effective rate paid on savings and loan
shares
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Table 3-26 (continued)

rsm = weighted average effective rate paid on savings
and loan shares plus mutual savings bank deposits

CB = number of commercial bank offices per capita

SL = number of savings and loan offices per capita

SLM = number of savings and loan offices plus number
of mutual savings bank offices per capita

ASL = per capita advertising expenditures by all
savings and loan associations

ASM = per capita advertising expenditures by all
savings and loan associations

BP = per capita building permits issued in each state

(in dollars)
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VII Summary of Results from Cross-Section Data

The results of the cross-section estimates of demand
equations for time deposits at commercial banks are
summarized as follows:

(a) The demand for time deposits is strongly influenced
by personal income (or permanent personal income).
Coefficients estimated for the income variables
were highly significant (statistically, as indicated
by the t-test) in all years and samples for all
measures of time deposits per capita. The elas-
ticity of demand for time deposits with respect to
personal income was estimated to be greater than
unity in all cases, and between 1,5 and 2 in a
large majority of cases, Both the statistical sig-
nificance of the income coefficients and the income
elasticities were greater for the 38 (or 40) state
samples than the respective 49 (or 51) state samples
in all years.

(b) The income elasticity of demand for ''passbook"
deposits at member banks (survey data, 1960, 1965
and 1966) is estimated to be greater than the re-
spective income elasticities of demand for more in-
clusive definitions of time deposits.

(c) The demand for time deposits is negatively (and
significantly) related to the ratio of the yield
on savings and loan shares to the yield on time

deposits. The estimated interest (ratio) elasticity
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of demand for time deposits was greater after
ceiling rates on time deposits were raised in

1957 than previously, and the interest elasticities
were much greater in 1965 and 1966 than in earlier
years,

The interest elasticity of demand for "passbook”
deposits was estimated to be greater than the in-
terest elasticities of total time deposits in most
samples,

For the full samples of 49 states, the weighted
average yield on mutual savings bank deposits and
savings and loan shares was a better measure of the
opportunity cost of holding time deposits than was
the yield on only savings and loans shares. Both
the statistical significance and interest elastici-
ties were greater for the full samples when mutual
savings bank deposits were included as a substitute
in demand for time deposits.

Both mutual savings bank deposits and savings and
loan shares are very close substitutes in demand
for time deposits on the basis of convenience cost,
For the full 49 state samples, the ratio of mutual
savings bank plus savings and loan offices to com-
mercial bank offices was estimated to be an impor-
tant variable determining the demand for time de-

posits, especially in the 1950's and early 1960's.
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The estimates of the demand equations for time
deposits at commercial banks were much better for
the 38 (or 40) state samples than for the full 49
(or 51) state samples, The hypothesis that state
boundaries do not serve as a barrier influencing
the demand for time deposits in the northeastern
sector of the U.S., and that for purposes of cross-
section estimation, twelve northeastern states
could be aggregated into one ''state,'" is supported

by the results,

(2) The results of the cross-section estimates of demand and

supply equations for savings and loan shares and mutual

savings bank deposits are summarized as follows:

(a)

(b)

The estimated income elasticities of demand for
savings and loan shares are generally much smaller
than the income elasticities of demand for time
deposits., The coefficients of the income variables
in the savings and loan equations usually are of
less statistical significance than the income coef-
ficients in the time deposit equations, and the co-
efficients in the former equations vary over a much
larger range.

When mutual savings bank deposits are added to
savings and loan shares in each state, the income
elasticity of demand for this combined asset is
greater and more statistically significant than for

savings and loan shares alone,
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The ratio of personal income to permanent income
contributes significantly to the determination of
the demand for savings and loan shares and mutual
savings bank deposits. The sign of the coefficient
for this variable was estimated to be positive as
hypothesized in 1960 and subsequent years, but the
sign was negative in the 1956 to 1958 samples.

The demand for savings and loan shares is very
strongly influenced by advertising expenditures of
savings and loan associations. Total advertising
expenditures of savings and loan associations and
mutual savings banks contributed significantly as
an explanatory variable in demand equations for

the aggregated deposit asset,

The influence of the interest rate ratio on the
demand for savings and loan shares was not consis-
tent in all years and samples, The elasticity of
demand for savings and loan shares with respect to
the interest rate ratio was very low in the 1950's,
however, the interest elasticity was much larger
for the 38 state samples than for the respective

49 state samples., The coefficient for the interest -
ratio was estimated to be statistically significant
in the two-stage estimates of demand equations,

The proffered rate on '"passbook" deposits at member
banks (from survey data) was estimated to be a bet-

ter measure of the alternative cost of holding
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savings and loan shares in 1960, 1965 and 1966,
as compared to the average rate paid on total time
deposits as a measure of the foregone alternative
interest cost of holding savings and loan shares.

(f) The convenience cost variable--the ratio of savings
and loan offices to commercial bank offices in each
state--was an important influence (as indicated by
the size and statistical significance of the esti-
mated coefficients) on the demand for savings and
loan shares in all years and samples,

(g) The convenience cost variable was a significant
factor contributing to the determination of the de-
mand for aggregated mutual savings bank deposits
and savings and loan shares.

(h) The value of per capita building permits issued in
each state in each year--the exogenous variable in
the supply equations for savings and loan shares
(and mutual savings bank deposits) and a proxy for
the supply of mortgages (earning assets) to savings
and loan associations--was estimated to be statisti-
cally significant and to have the hypothesized sign
in every sample and every year,

(i) The five independent variables in the demand equations
for savings and loan shares consistently explained
(as measured by Rz) over 80 per cent of the variation
in per capita savings and loan share holdings among
the states, in both the least-square and two-stage

least-square estimates.



CHAPTER 4

CERTIFICATES OF DEPOSIT

The theoretical framework discussed in Chapter 2
can be used to analyze the supply and demand relationships
in the market for large negotiable certificates of deposit
(denominations of $100,000 or more).

This chapter discusses the ways in which certain
empirical variables may influence the demand for and/or
supply of CDs, as implied by the theoretical framework,

The coefficients of alternative formulations of these
demand and supply relations are estimated with the use of
quarterly U,S., data, from 1962 through 1967. The goal is
to present evidence bearing on the importance of some of
the factors which affect the outstanding volume of CDs.

The class of small denomination certificates of deposit
designed to compete for household and small business savings
will not be discussed here. The historical development of
CDs, their growth pattern and distribution, and the nature

of the primary and secondary markets for CDs will also not

44/
— Hereafter large negotiable certificates of
deposit will be referred to as CDs.

139
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be discussed since zhese topics have been exhaustively

5/

treated elsewhere.

Large negotiable certificates of deposit are a
relatively new money market instrument, consequently
there is not a great deal of data available as yet. The
behavior of CDs through a complete business cycle cannot
be analyzed;, however the period of "tight money'" in 1966
and the period of slow growth or mini-recession in the first
and second quarters of 1967 yield some information regarding
the behavior of this asset during acceleration and de-
celeration of business activity. Estimation of the own-
yield and cross-yield elasticities of demand for CDs as
opposed to apparent substitutes can be analyzed on the
basis of the experience of 1966 and 1967 when market yields
on similar assets rose above the ceiling interest rate which
the Federal Reserve's Regulation ¢ allowed banks to pay on
the new issue of CDs.

Commercial banks first began to issue large negotiable
certificates of deposit in 1961. A secondary market (for
CDs issued by large well-known banks) also developed at

that time. Prior to the 1960's it is said that treasurers

45/ A. Gilbert Heebner, Negotiable Certificates of
Deposit: The Development of a Money Market Instrument. A
dissertation submitted to the University ot Pennsylvania in
the field of Business and Applied Economics, 1967,
(Available through University Microfilms, Ann Arbor,
Michigan,)
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of corporations, state and local governments, labor
unions, and pension funds did not find it desirable to
purchase short-term earning assets for a period of a few
months, but rather they allowed balances to build up in
demand deposit accounts., The cash flows from operations
of these institutions tend to be somewhat lumpy since
dividends and taxes are usually paid quarterly or less
frequently, sales may be highly seasonal, and so on. By
the end of the 1950's, large organizations had begun to
purchase liquid short-term earning assets such as
Treasury bills, municipal securities, commercial paper,
or finance company paper, rather than hold large amounts of
demand deposits even for relatively short periods.

Banks were constrained in their competition for such
balances since payment of interest on demand deposits is
prohibited., Once the non-bank institutions began to seek
interest bearing short-term assets on a large scale (by
1961, nonfinancial corporations held over $25 billion in
short-term interest bearing assets), it became desirable
for banks to seek new ways of competing for deposits.

The development of the large negotiable CD market provided
depositors with liquidity and gave the issuing banks a way
of avoiding the constraint of Regulation Q on normal

savings deposits (the Federal Reserve allows higher interest
to be paid on CDs than on conventional savings (passbook)

accounts at commercial banks).
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Price and Maturity

The maturity of a CD is determined by agreement
between the lender and borrower, usually payable in three
months to one year., The yield is similarly determined by
market forces affecting the bid prices of bank§ and ask
prices of depositors. An exception to the general rule of
free market determination of price occurs when a free market
equilibrium would result in a yield which is above the
ceiling interest rate imposed on new issues of CDs by
Regulation 9 of the Federal Reserve. Interest rates on CDs
in the secondary market are usually somewhat higher than,
but move together with, Treasury bill yields. The new
issue rate on CDs stays in close proximity to the secondary
market rates, except when the demand for new CDs intersects

the horizontal segment of the supply curve imposed by

Regulation Q.
Other Market Instruments in the Demand Equation

Finance companies and other corporations are usually
seeking to borrow funds on a short-term basis. One of
their sources of funds is the commercial paper market
wherein, either through a dealer or directly, the borrower
""sells" his own commercial paper to a corporation, labor
union or institutional fund which has short-term money to

lend. Commercial paper can therefore be considered to be
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a demand substitute for certificates of deposit on
a priori grounds, along with Treasury bills., The
quantity of CDs demanded will depend on the yield on 46,
CDs relative to the yield on risk equivalent substitutes.

Expected Future Short-Term Interest Rates

If negotiability is a valuable aspect of CDs and
commercial paper, then the lender is contemplating that
the asset may not be held to maturity in every instance.
This suggests that expected interest rates enter into the
demand function for CDs. When interest rates rise after
the issue of a CD and the asset is sold in the secondary
market prior to maturity, the original purchaser will have
realized a lower return on his investment than is indicated
on the face of the instrument., The issuer of the CD
(borrower) pays the stated rate of interest, regardless of
the pattern of rates until maturity., If both lenders and
borrowers had the same expectations concerning future
interest rates, then current rates would reflect these
expectations, However, when expectations diverge, the

lender will consider that his earned yield on certificates

46/ See Heebner, op. cit., for a discussion of the

yield spread between CDs, Treasury bills, commercial paper,
and other assets, Heebner points out that Treasury bills
and commercial paper are sold on a discount basis. Thus

an adjustment must be made in order to derive the actual
yield spreads from the quoted figures.
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not held to maturity may be either greater than or less
than the indicated rate, depending on market rates at the
time he wishes to sell the CD, while the interest cost to
the borrower is fixed.

The influence of expectations regarding interest
rates on '"the demand for CDs" is ambiguous because CDs are
issued to mature in 90 days up to one year. Suppose a
corporation desires to hold an interest bearing financial
asset for six months, then plans to convert to demand
deposits, A decision will be made to purchase a CD (new
issue) or to purchase an alternative security from the
market (Treasury bills, commercial paper, etc.). Given a
decision to purchase a new CD, the corporation may not
purchase a CD which matures in six months, If the corporation
anticipates that short-term interest rates will fall
substantially in the coming six months (more than indicated
by the CD term-structure), a capital gain can be realized
by purchasing a twelve month CD and selling it on the
secondary market at a premium. On the other hand, if the
corporation anticipates that short-term rates will rise
substantially in coming months, a three month CD can be
purchased and renewed at a higher yield.

The above discussion necessarily implies that the
interest rate expectations of the corporation diverge from
those of the issuing bank. Otherwise the CD term structure

will reflect the expectations of future market rates., To
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the extent that the purchaser does choose among
alternagive maturities of CDs on the basis of expected
interest rates, these expectations enter positively into
the demand for CDs of one maturity and negatively into the
demand for CDs of another maturity.

However, éxpectations with regard to markét interest
rates in the near future may enter unambiguously into the
demand for CDs if the alternatives considered by a corpo-
ration are CDs of a particular maturity versus an alterna-
tive money market asset of a longer maturity. The term
structure of rates and yield spreads of alternative assets
are influenced by market expectations of rates over time,
and thus reflect the effects of expectations on the supply
and demand of alternative securities,

For instance, a corporation chooses between purchasing
a twelve month CD (and holding it until maturity) versus
purchasing a longer-term Treasury note (which would be sold
on the open market in twelve months) on the basis of its
expectations of interest rate movements in the coming
twelve months compared with the '"'market expectations'" as
reflected in the yield spreads presently available on
these assets, If expectations change such that it becomes
anticipated that the level of interest rates will be higher
in twelve months than previously thought, the demand for
twelve month CDs would increase relative to the demand

for the longer-term Treasury note. These shifts in demands
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resulting from changing expectations would result in

relatively lower present yields on 12 month CDs and
relatively higher present yields on the longer-term security
The above analysis indicates that demand for CDs as
a short-term earning asset is positively influenced by
expected interest rates. However, as noted above, the
demand for particular maturities of CDs may be negatively
influenced by changes in expected interest rates if the
changing expectations affect the relative attractiveness of
alternative maturities.

INCOME

There is not an empirical variable which affects the
demand for CDs which is comparable in a straight forward
way to the role of disposable income as it appears in a
demand function for a consumer-type financial asset. Large
negotiable CDs are purchased predominantly by large business
firms or by governments, and, as is cenerally recognized, a
business firm or government does not face the same kind of
budget constraint that is faced by individuvals. The
implication of this, with respect to the effect on the firm's
or government's choice among alternative assets, goes beyond
the scope of this study. Therefore simplifying assumptions
are made and empirical variables chosen which may be no more
than suggestive of the influence of an "income" or "wealth"

variable on the demand for CDs,
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The first and simplest surrosate income variable used is

corporate profits before taxes and dividends, This gross
profit series is chosen rather than net profits because

of the proposition that corporations purchase CDs (as well
as other earning assets) with funds which are earmarked for
subsequent tax or dividend payments.

Two additional statistical series were created to serve
as alternative exogeneous "wealth'" variables in the demand
function for CDs. The series were constructed to serve as
proxies for the total potential demand for CDs by the
sectors of the economy which have been known to purchase
CDs at some time. Both quarterly series were created by
summing an accounting entry for each of the relevant
sectors in the Federal Reserve's Flow of Funds accounts.

I have labeled the two series: flow of funds one (FF1l),
and flow of funds two (FF2). FFl is the sum (quarterly)

of the following entries: (1) net acquisitions of
financial assets by the farm and noncorporate nonfinancial
business sector, (2) net acquisitions of financial assets
by the corporate nonfinancial business sector, (3) net
acquisitions of financial assets by state and local govern-
ments, and (4) net acquisitions of financial assets by the

47/
"Rest of the World". —

47

a1/ The "Rest of the World" excludes the U.S. government,
commercial banks, monetary authorities and all financial
institutions,
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FF2 is the sum of: (1) net acquisitions of financial
assets by farm and noncorporate nonfinancial business,
(2) current surplus (gross saving) of corporate non-
financial business, (3) net surplus of state and local
governments, and (4) net acquisitions of financial assets

by the "Rest of the World".
Bank Earning Assets in the Supply Equation

According to the theoretical framework developed in
€hapter 2, the banks' supply of CDs to the market is a
function of the supply schedule of earning assets faced by
the banks. Commercial banks may hold a widely diversified
portfolio of assets and can acquire funds through the use
of a wide range of liabilities. Theory suggests that the
supply of CDs is a function of the marginal cost of
acquiring funds from each alternative source, and a function
of the marginal revenue obtainable from any available
earning asset., This implies a far more elaborate model of
commercial bank behavior than will be considered in this
study., Instead, coefficients will be estimated for
equations of the supply of CDs which include an exogenous
interest rate variable which represents the supply price of
an earning asset which it is assumed the bank might purchase
with the proceeds from the sale of CDs. This approach
implies a segmenting of the assets and liabilities of

commercial banks--which is not an implication of the
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theoretical framework--however, it may be that as a short-
run operational target the CD account managers partially
determine their offering rates on CDs on the basis of the
supply conditions of one or a few key earning assets. The
empirical formulation used here is a test of this proposition,

The interest rate paid on newly issued six month CDs
is an endogenous variable in the demand and supply equations,
However, when market rates of interest on substitute assets
rise above the ceiling rate allowed on CDs, as in the fall
of 1966, the new issue interest rate becomes an exogenous

. ag/
supply variable,—

The variables alternatively used are the volume of
and the interest rate charged on short-term business loans
of large commercial banks and the 3-5 year government bond
yield (a test of the proposition that banks use CDs to
borrow short and lend long to take advantage of the usually

upward sloping or hump-backed yield curve).
Empirical Analysis of CD Volume

The study by Gilbert Heebner is the only source I

/
e The new issue interest rate on six month CDs reached
the ceiling level of 5.5 per cent in September 1966. In
subsequent months the market rates on other short-term
securities -- Treasury securities, commercial paper and
secondary market rate on CDs -- rose substantially. The
outstanding volume of CDs declined from $18 billion in
September to $15 billion by the end of December 1966,
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found which reports results of regression analysis
pertaining to certificates of deposit.ig/Heebner collected
monthly CD data for a few large New York banks for the years
1962 to 1965piﬂ/He estimated coefficients for equations
explaining the total outstanding volume of certificates of
deposit issued by this sample of banks using least square
techniques. Explanatory variables included both demand
factors (demand for funds by the banks) and supply factors
(potential supply of funds to banks via CDs).

Heebner estimated coefficients for his equations using
straight monthly data and first differences in monthly data
(to explain the change in CD holdings of his sample banks).
His explanatory variables were: (1) average reserve
position of eignt banks in the previous month; (2) average
total loans in New York banks in the following month; (3)
average holdings of "other securities" in New York banks;
(4) average total outstanding volume of short-term instru-
ments; (5) total corporate tax payments; (6) total (ad-
justed) corporate cash dividend payments; (7) six month CD
and Treasury bill interest differential; and, (8) six month
CD and finance company commercial paper interest differ-

ential,

The results of the regressions on first difference

~
Q
~

Heebner, pages 148-176.

(93]
faw ]
~

Nine banks were used for 1962 and 1963 and fourteen
banks for 1964 and 1965,
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data were statistically reliable and the independent
variables used in various combinations "explained" up to
fifty per cent of the monthly change in outstanding
volume of CDs issued by the samnle of large New York banks,
However, in my judgment Heebner has done a better job of
discussing the economic factors which affect the outstanding
volume of CDs than he has of quantifyigf these influences
throueh the surrogates he has chosen,
Estimation of Demand and Supply
Functions For CDs

Two-stage least-square regression techniques were
used to estimate the coefficients of demand and supply
functions for CDs, Quarterly data for six years, 1962 to
1967, provided a rather small sample, consequently only a
few explanatory variables were included in each equation,

Estimates of demand and supnly equations for CDs are
reported in Tables 4-1 and 4-2, Both the demand and sunply
equations are over-identified in all cases excent one

(demand equation #7 in Table 4-2 is just-identified), The

51/

— The economic theory discussed both in the present

and Heebner's study sugpests that the outstanding volume

of CDs is determined at any time by the forces influencing
the supplies of and demands for CDs in the market, However,
some of the empirical variables used by Heebner are not
factors which affect the supply of or demand for CDs.
Heebner's approach appears to be the use of a "reduced form"
equation for CDs, although he does not say so or derive

the equation from a structural model,
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variables in Tables 4-1 and 4-2 are as

new-issue rate on
in six months

new-issue rate on
Treasury bills
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CDs maturing

three-month

on short-term
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52/
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ratio of the new-issue rate on
CDhDs to the new-issue rate on

Treasury bills
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wealth proxy, see pages 126-128

wealth proxy, see nages 126-128

averape outstanding business loans
at large commercial bhanks

standard error of

the estimate as a

per cent of the mean of CD
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52/

The expected interest rate series employed here

were generated according to the following equation:

i” = 7
t
.e
where i
i
n

i

t-1

. €
+ (1-
(=) i,

expected interest rate

market rate from which the expected
series is generated, such as the
government bond yield.

adjustment factor for the difference

between the actual

and expected

rate in the previous quarter
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TABIE 4-1
Certificates of Deposit

Two-Stage Least-Square Estimates

Equation
& ngbol
A
1 cpd = -27.9 + 5.73 r€? - 6.36 £t + .254CP + 5.83 i®
(3.73) (5.11) (3.04) (2.37)
A
2 cp% = 8.76 + 2.02 rf°? - 5,49 rl + 533 BL
(4.76) (6.95) (8.71)
A
3 cpd = -28.9 + 7.03 P - 5,64t + .101 FF1 + 7.85 i®
(5.12) (3.68) (3.27) (2.52)
. A
4 cp® = 8,97 + 1.82 P . 557l + 556 BL
(3.87) (6.37) (8.18)
A
5 ¢pd = -13.4 + 7.91 €D - 7.06 rt + .144 FF2 + 3.07 i®
(4.86) (4.17) (1.86) (0.86)
A
6 cp8 = 8.93 + 1.86 r°? - 5.56 rl + 552 BL
(3.95) (6.41) (8.15)

(t - statistics in parentheses)

.981

.980

.970

<975

.967

.975

SEE

6.5

6.6

8.2

7.3

8.6

7.2

D-W (cD, rCD)
2,685 1.86
1.895
2,117 2.28
1.672
2,054 2,57
1.644

124!



Equation

A
& Szmbol rCD
1 oo? = 51 4+ 18.5 fF
(5.10)
A
D
r
2 c® = -18.5 + 21.3 r"
(3.67)
A
CD
r__
3 ¢t = <76  + 17.9 fF
(2.87)
N
CD
xr _
4 ¢cp® = 19.1 -~ 5.90 r°
(0.62)

(t~statistics in parenthesis)

+ .222 CP +

(5.77)

- 1.94 rl

(1.30)

+

+ .137 FFl1 +

(3.24)

- 7.62 r
(3.35)

+

TABLE 4-2
Certificates of Deposit
Two-Stage Least-Square Estimates

7.02 i°
(3.15)

.402 BL
(3.74)

16.4 i€
(4.72)

.866 BL
(5.08)

.980

974

.937

.956

SEE D-W
6.5 2.466
7.5 1.347
11.6 .795
9.7 .711

SYT



TABLE 4-2 (continued)
Certificates of Deposit
Two-Stage Least-Square Estimates

Equation

& Symbol r@p R? SEE D-W
5 0 = -49  + 20.6 rt + .222 FF2 + 6.8 i€ .951 10.2 1.632
(3.32) (3.05) (1.71)
A
CD
.
6 % = -6.2 + 12.3r° - 3.8 r' + .554 BL .958 9.5 .815
(1.13) (1.49) (2.84)
A
CD
.
7 % = 34+ 3007 % - 241 FE2 .956 9.4 2.154
(5.07) (4.13)
A
D
-
8 ¢0° = -80 + 66 r° + 7.41 rt - .363 BL .973 7.6 2.013
(3.48) (1.82)

(t~statistics in parenthesis)

9v1
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CD) = estimated elasticity of demand for

CDs with respect to the new issue
on CDs,

E(CD, r

The demand for CDs was found to be highly responsive
to the own-yield on CDs (positive and statistically

significant as hypothesized) and negatively related to the

cross-yield on hypothesized substitutes. Treasury bills
are hypothesized to be a substitute in demand for CDs in
all reported results., The estimated coefficients for the
own-and cross-yield variables were statistically significant
where the variables enter the equations separately (Table
4-1) and in ratio to each other (Table 4-2). As an
alternative to Treasury bills, the yield on prime commercial
paper was included in the equations as a substitute in
demand for CDs. The results were quite similar to those
reported for Treasury bills, consequently these results are
not reported.

The own-interest elasticities of demand for CDs
(Table 4-1) are much higher than the interest elasticites
of demand for time deposifs estimated from cross-section
data. This is consistent with the hypothesis that CDs are
a different asset than passbook and savings deposits at
commercial banks. There is a national market for large
negotiable CDs, and the quantity of this asset outstanding
appears to be strongly influenced in a relatively short

time span by changes in own-and cross=-yields., On the other
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hand, passbook and savings denosits are influenced rela-
tively more by local and regional factors such as income,
information, and convenience costs, and adjust more slowly
to changes in relative own-and cross-vields,

The coefficient of the own-yield variable (rCD) is
also highly significant in the supnly equations, however the
sign is opposite to that expected for a sunmply function,
This indicates some problem of identification of the supply
relation, The sign of the yield én business loans 1is
negative in the supply equations, also opposite to the
hypothesized sign except in one case (equation #8 in
Table 4-2)., These adverse results may be attributable to
the very small sample employed in thesc estimates.
Econometric and statistical literature indicates that very
little is known about the small sample properties of two-
stage least-square techniques. Thus the results reported
here can be considered to be only suggestive of the influ-
ence of these variables on the demand and supply functions
for CDs. |

The coefficient for the ratio of the new-issue rate
on CDs to the Treasury bill rate (Table 4-2) has the sign
expected in the demand equations. IHHowever, the sign is
negative as expected in only one supply equation (equation
#4) and the coefficient is statistically non-significant

in that case. The results reported here for the interecst

rate ratio as it enters the demand equations are consistent
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with the results from cross-section data, In contrast to
the estimates from cross-section data, though, the own-and
cross-yield variables are also statistically significant
and carry the sign hypothesized when they are included
separately in the demand equations. These results do not
support the conclusions of other studies, namely that
deposit-type financial assets are not substitutes in
demand on fhe basis of relative yields.

The coefficient of the expected interest rate variable
enters the demand equations with the opposite sign to that
hypothesized. The theory suggests that expectations or
rising market rates would exert a negative influence on the
demand for CDs. As an alternative to the expected market
rate reported here, the 3-5 year government bond yield was
included in estimates of demand equations. The proposition
being tested was that the term structure of interest rates
is influenced by expectations of future market rates, such
that the present yield on an intermediate-term security
reflects expectations regarding the future yield on short-
term securities. The coefficient for the 3-5 year rate'was
estimated to have a negative sign in some cases, however the
coefficient was generally of very low statistical signifi-
cance.

The use of the 3-5 year rate, and the expected series
generated from market rates, poses an identification

problem in two-stage least-square estimates of supply and
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demand equations for CDs, Commercial banks, the sunpliers
of CDs, hold governmenf securities as earning assets,
Consequently the yields on these securities are endogenous
factors influencine both the demand and supnly of CDs,

The ratio of the interest rate on CDs to the interest rate
on other securities, as in Table 4-2, seems to be the more
appronriate way of treating these yvields as endogenous

to both the demand and sunnly functions, However, as
pointed out vpreviously, the interest rate ratio does not
enter significantly into the supply equation with the sien
hypothesized,

The three proxy income variables were estimated to be
statistically significant at the 5 per cent level in the
demand equations in almost all cases. The elasticity of
demand for CDs with resmect to corporate profits is
estimated to be substantially larger than the elasticities
of demand with resmect to FF1l and FF2, There is some indi-
cation that the corporate income variable is a better (in
a statistical sense) proXy measure of income than either
FFl or FF2, The multiple correlation coefficients are
generally greater for the former variable than for the latter
two, and the standard errors of the estimate are lower for
demand equations including corporate profits,

Similarly the Durbin-Watson statistics indicate no

auto-correlation in demand equations including corporate
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profits in all cases., ~ = There is no auto-correlation

indicated in the demand equations including FF1l and FF2
in Table 4-1, however, negative auto-correlation is indi-
cated in equation 3 of Table 4-2 and the test for auto-
correlation is indeterminent in equation 5, Also the
statistical tests generally indicate that the supplvy
equations corresnponding to the demand equations including
corporate profits perform better tnan the other sunnly
equations,

Demand and supnnly equations 7 and 8 in Tables 4-2
deserve snecial note, These equations are the same as 5
and 6 except that the expected interest rate variable is
excluded from demand equation 7, Supply equation 8 is one
of the few instances in which no serial correlation is
indicated by the Durbin-Watson, Also, the sign of the
coefficient for the interest rate on business loans is
positive, as nypothesized, This favorable exception to
other results is offset by the negative sien associated
with the coefficient for business loans and the low

statistical sienificance of this latter variable,

53/

— J. Durbin and G,S, Watson, "Testine For Serial
Correlation in Least-Squares Recression', Biometrika,
Part I (1950) and Part IT (1951).



CHAPTER 5
SUMMARY AND CONCLUSTONS

Money Defined Inclusive of Time Denosits

Economic theorv sueoests, and is supported by
empirical evidence, that sufficiently laree variations in
the quantity of money will influence economic activity by
causing adjustments in the demands and sunnlies of factors
of pnroduction and in the vnrices of all goods, 1If the
government had direct control over the stock of '"money",
and knew what the effects of changes in this magnitude were,
such control and knowledge could be used to at least avoid
causing unwanted disturbances in the economy and possibiy
to speed adjustment back to equilibrium followineg some non-
monetary exogenous disturbance in the economy,

However, government agencies do not have absolute con-
trol of the quantity of "monevy" (for most definitions) and
there is disagreement among economists as to which of many
definitions of money the government can best control and
which it should try to control, The choice of an indicator
of the influence of monetary actions, for purposes of con-
ducting monetary policy involves two central questions,
First, which definition of money can the authorities best
control in fact, and second, for which concept of money is -
there the most predictable influence on the economy?

The government has complete control over the quantity

152



153

of currency and coin in circulation, However, it is
contended that chanees in the quantity of a monetary
aggregate which includes denosits at commercial banks have
a more nredictable effect on the economy, If that con-
tention is correct, then the comnlete link between policy
tools and economic activity is closer if efforts are made
to control money inclusive of deposits rather than only
currency,

The next issue is whether only demand deposits should
be included in the definition of money, or whether time
deposits should also be included, Evidence has been nre-
sented in this study regarding both the ''controllability"
of a money ageregate which includes time denosits at com-
mercial banks and the nrédictability of the effects of
variations of such an aggrecate,

The Federal Reserve Svstem nossesses the ability to
exercise absolute control over the monetary base.ii/ The
relationship between the base and some definition of money

or "bank credit'" depends upon the sunply and demand function

of currency, demand denosits, time deposits, excess reserves

54/
~ See Karl Brunner and Allan Meltzer, '"'Some Further
Investigations of Demand and Supply Functions for Money",
Journal of Finance (Worcester, Mass.: Hefferman Press, Mayv
1964), pn. 240-283; and Leonall C, Andersen and Jerry L,
Jordan, "The Monetary Base - Explanation and Analytic Use",
Review, (St. Louis: Federal Reserve Bank of St, Louis,
August, 1968),
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and several institutional factors.

Inclusion of time deposits in a definition of monev
to be used as an indicator of monetary nolicy immlies
that the monetary authorities nossess knowledge concerning
the demand and sunnly functions for time deposits. As
pointed out in Chapnter 1 and discussed in detail in Chapters
3 and 4, time deposits at commercial banks is an aggregate
which includes several distinct assets, The factors in-
fluencing the supnly of and demand for these assets have
been shown to be quite distinct,

The evidence presented in Chapters 3 and 4 indicate
clearly that the elasticities of demand for the major
sub-classifications of time deposits--passbook denosits,
savings certificates, and large necotiable certificates
of denosit--with resmect to interest rate differentials
are large and statistically significant, Variation by
commercial banks of the interest rates at which these
sub-classes of time devosits are offered to the public
relative to interest rates on substitute (in demand) as-
sets does affect the outstanding volume of time deposits,
Therefore, in order to predict the growth of money in-

clusive of time denosits which would accompany a given

55/

~ See Karl Brunner and Allan Meltzer, "Liquidity Trans
for Money, Bank Credit, and Interest Rates', Journal of
Political Economy (Chicago: Universitv of Chicagso Press,
February 1968) nn. 1-34,
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growth rate of the monetary base, monetary authorities

must be able to predict both (a) the behavior of commercial
banks in setting proffered rates on the sub-classes of

time deposits, and (b) the response of the non-bank public
to changes in the proffered bank rates under existing
economic conditions,

Under nresently existing institutional conditions,
namely the existence of Regulation Q which gives the Fed-
eral Reserve the nower to establish ceilings on the in-
terest rates member banks may offer on time deposits, at
times the monetary authorities in effect set the sunply
prices on time deposits, rather than these nrices being
market determined, When market interest rates on assets
which are substitutes in demand for time deposits rise
above the administered ceiling rates on time deposits,
the growth rate of the outstanding volume of time deposits
declines, and on occasion has been negative, Thus the
growth of money inclusive of time deposits is altered from
what it would have been in the absence of the administered
ceilings. Because of the limitations of existing knowledpe
for predicting changes of the demand for time deposits,
interpretation of money inclusive of time depnosits as an
indicator of the thrust of monetary policy is rendered
less certain,

On two occasions in recent years, late 1966 and early

1968, the effects of Regulation ) interest rate ceilings at
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a time of sharpmly rising market rates of interest have been
quite evident., Tn the winter and spring of 1968 the market
rates of interest on most financial assets were rising
sharply., The bulk of passbook denosits at commercial banks
had been earnineg the ceiline 4 ner cent rate for a couple

of years, and the nroffered rates on lares negotiabhle
certificates of denosit were at their ceiling 5,5 pner cent
rate, The rates on substitute assets--Treasurvy bills, com-
mercial paner, savinegs and loan shares, etc,--continued to
rise in subsequent months, Consequently, the total out-
standing volume of time denosits declined slightly on
balance in the spring of 1968 after rising 12 per cent in
1967, The outstanding volume of large necgotiable CDs declined
$2 billion in this period after rising 12.8 pner cent in the
nrevious year when market rates of interest were sufficient-
ly low that the ceiling rate on CDs was not effective,

The arowth rate of the monetary base was very stable
from early 1967 to mid-1968, Monev inclusive of time de-
nosits increased at a 10 ner cent annual rate in 1967 and
early 1968, Then from March to June 1968, as a direct re-
sult of the ceiling rates on time denosits hecoming effective
in the face of rising market rates of interest, the crowth
rate of money inclusive of time deposits declined to a 5,7
per cent annual rate., 1In contrast, the growth of monevy
exclusive of time denosits accelerated to an 8,3 ner cent

annual rate from March to Tune compared to a 5.9 ner cent



growth in the nrevious twelve months,

Analvsts usine money inclusive of time denosits as an
indicator of the thrust of monetary nolicy have on occasion
in the past three years come to conclusions concerning the
direction of policy actions which were onposite to the
conclusions reached by analysts who used exclusive money
as an indicator, The onwnosite conclusions reached by
different analvsts were not per se a result of the movements
in onvosite directions of the two money measures, but rather
were a result of incorrect assumntions regarding the de-
mand for money inclusive and exclusive of time deposits,

And the incorrect assumntions concerning the demand for
money including time deposits were the result of a lack of
knowledge concerning the own-and cross-interest elasticities
of demand for the sub-classes of time deposits,

In the absence of any administered ceiling rates on
time deposits at commercial banks, the rates offered by
banks on these assets would be market determined as are
the observed rates on substitute short-term financial
assets, However, when the supply curves of time deposits
become horizontal at the ceiling rates, chanees in the
outstanding volume of total time denosits are determined
only by shifts in the demands for these assets,

The evidence nresented in Chanters 3 and 4 indicates
that the demand for the major sub-classes of time denosits

are stronely influenced by the interest rate differentials
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between time deposits and substitute assets, Therefore,
when the interest rates on substutute assets rise relative
to the effective ceiling rates on time deposits, the demands
for time deposits decline, Consequently, the declining
growth rate of money inclusive of time devosits in early
1968 must be internreted in view of the declining demands
for these assets, 1If the relative demands for time deposits
were falling sufficiently rapidly (in response to rising
yields of substitute assets) then even the slowing erowth
rates of inclusive money would be interpreted as being
highly stimulative,

In summary, more knowledge is required and more factors
must be considered in order to use money defined to include
time denosits as an indicator or target of monetary policy
than to use money defined exclusive of time denposits at
commercial banks, The evidence pfesented in this study
indicates that the demand schedules for the various sub-
classes of time deposits are relatively stable functions of
interest rates and interest rate differentials, as well as
other variables, Because of the significance of the in-
terest rate variables and the existence of Regulation N,
the demand for money inclusive of time deposits is less
predictable than the demand for money exclusive of time
deposits,

Prior to 1961 and the development of negotiable certif-

icates of deposit, total time denosits at commercial banks
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consisted almost exclusively of passbook deposits, Regula-
tion Q apnears to have influenced the growth of passbook
denosits since at least 1956; this noint will be discussed
in more detail later in this chapter, Prior to Reculation
N becoming "effective'", i,e. - market rates of interest
available on substitute (demand) assets risineg sufficiently
high that the offering rates of some commercial banks were
constrained by the ceiling, the problem of usine money in-
clusive of time denosits as an indicator of nolicy was not
as great as it has subsequently become, 56

Evidence presented in this study and others-_/ indi-
cates that the elasticities of demand for time denosits
with respect to interest rates (own-and cross-yields) are
greater than the interest elasticities of demand for de-
mand denosits and currency, In snite of this, the rela-
tive nercentace changes over time of money inclusive and
exclusive of time denosits were very similar prior to
Regulation N hecoming effective, Thus the choice between

inclusive and exclusive money as an indicator of nolicy

56/

3k Phillip Cagan, "The Demand for Currency Relative to
the Total oney Supply", Journal of Political Economy,
(Chicago: University of Chicago Press, 1958) pp. 303-328.
Also see Cagan, Determinants and Effects of Changes in the
Stock of toney 1875-1960, (New York: =Hational Bureau of
conomic Research, 1965) distributed by Columbia University
Press; Edear TFeige, The Demand for Liquid Assets: A
Temporal Cross-Scction Analysis; and Milton Friedman § Anna
Jackson Schwartz, A monetary History of the United States
1867-1960.
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did not lead to substantially different conclusions until

the past decade, The long-run trend erowth in time denosits

was determined primarily by erowth in income and the
short-run (e,o~,, thrce to six months) deviations of the
growth rate of time deposits around 1ts long-run trend
were minor compared to recent years.,

The "quantity theory'" underlying the use of the
rates of chanse of "money'" as an indicator of the in-
fluence of covernment actions on economic activity sug-
sests that when the amount of money suppnlied to the
economy 1is '"'excessive' relative to the demand, people will
switch from money to other coods to eliminate the excess.
In the process supplies of and demands for the other ooods
are affected. This theory empnhasizes the importance of
‘knowledge regarding -the demand for "money'" in internretine

growth in the supply of money,

Elasticities of and Substitutes for Time Deposits

Feige estimated demand functions for various finan-

cial assets using cross-section data for the vears 1949
51/
to 1959, A major conclusion drawn from the evidence

assembled was that the money supply defined exclusive of
time deposits at commercial banks should be "employed in

further empirical studies, Utilizinge the narrow definition

57/
T See Chapter 1 and Appendix A,
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of money avoids many of the conceptual problems of inter-
preting interest and income effects which will vary according
to the definition of money adopted".éﬁ/ The major reason
given for this conclusion is that the "evidence suﬁports

the view that the demand for demand deposits was not sig-
nificantly affected by changes in the yields on time de-
posits, savings and loan association shares, and mutual
savings bank deposits."ig/ Given the existence of Regulation
Q, the analysis and evidence presented in the present study
led to the conclusion that money defined exclusive of time
deposits is a more reliable indicator of the thrust of
monetary policy than is money defined to include time

60/
deposits,”  This is consistent with Feige's conclusion re-

58/
Feige, p. 43.

59/
— Ibid.

60/
™ The effects of Regulation Q on the alternative use of
exclusive or inclusive money as an indicator of the influence
of monetary actions on economic activity can be made within
the context of a "money supply'" model. See Karl Brunner and
Allan Meltzer, op. cit,, and Albert E. Burger "A Summary of
the Brunner-Meltzer Non-Linear Money Supply Hypothesis",
Working Paper No., 7, Federal Reserve Bank of St. Louis,
January 1909. In this note the following definitions will

be used:

B = monetary base;

Mj= money supply;

Ml

demand deposits plus currency;

2 1

M M® plus time deposits;
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garding the definition of money but the reasoning
behind the conclusion in this study, as discussed earlier
in this chapter, is quite distinct from the analysis and
evidence which led Feige to this conclu?ion. The Cohen-

Kaufman and Hamburger studies also reject the inclusion of
' 61/

——

iime deposits in the definition of-monoy. Their'conclu-
sion is also based in part on empirical evidence indicating
that time deposits are highly responsive to changes in
yields.

| The findings of the present study are in conflict
with many of TFeige's results. Feige's conclusion that

“"time deposits and savings and loan association shares are

independent in demand" is not supported by evidence

gg/ (continued)

md = monetary multiplier, where j¥1 for al
and j=2 for M2

i = vector of all interest rates;

it = banks' proffered rate oﬁ time depésits;

i, = vector of rates other than itj

t = ratio of time deposits to demandbdeposits;

(x,y) is read "elasticity of x with respect to y".

.Federal Reserve actions are summarized by the monetary
base (Andersen and Jordan, op. cit.) and it is assumed here
that actions of the Federal Reserve influence some summary

61/
T See Appendices A and B for discussion of these studies.
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presented in this study. Similarly, Feige's results
indicating that 1) time deposits and mutual savings bank
deposits are complementary in the long-run or independent
in~demand, and 2) savings and loan shares and mutual

savings deposits are weak short-run substitutes and weak
long-run complements, are not supported by the preéent
study.éé/‘Feige's results and the results obtained in

the present study are discussed further in Appendix A,

60/ (continued)

measure of economic activity such as GNP, Both ml and M
can be considered to be intermediate variables through
which changes in B are transmitted to changes in GNP,
Thus the 1link betwe B ang GNP 1is dependent upon the
link between B and N or M“, and between M! or M¢ and
GNP, When Regulation Q ce111ng rates prevent banks from
offering market clearing interest rates, the correlation
between B and M2 becomes unambigously lower than the
correlation between B and M!, as shown below.

1

Briefly, the elasticities of both M™ and M2 with

respect to B are defined by:
{e(W,B) =1+ e(md,i) + e(i,B)}.

The relative size of the elastjcities of m1 and mZ
respect to interest rates {e(m),i)} depends on the
elasticity of t with respect to market interest rates (i):

with

e (t,i) = ¢ (t,i% - ¢ (i%,i ) + e(t,i ).

When banks are prevented b¥ Regulation Q from offering
market clearing rates, e(i 0) = 0, consequently
e(t,i) = ¢ (t,io).

62/
~ Feige, p. 38.

63/
—  Ibid,
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Previous studies have observed that from the mid-
1950's until at least the early 1960's the national average
"effective" yield on time deposits at commercial banks
was rising relative to the national average yields on
alternative financial assets such as savings and loan
shares and mutual savings bank deposits.éi/ Two inferences
have been drawn from this observation. First, in spite
of the above observation of interest rate movements in

the period., it was also observed that the rate of growth

of time deposits was slower than the growth rate of

60/ (continued)

According to the assumptions of and TVldence
supporting the Brunner~Miltzer model, €{m,
e (mé,t) > 0, and |e (mi, Ie(m2 t)|. Fne cross-interest
elasticity of the time dep051t ratio ¢ (t,i ) is
estimated to be negative and statistically Significant
(based on the relatively large negative Cross~interest
elasticities of demand for time deposits; see especially
Tgble 4-2 in Chapter 4). Consequently, the variation in

associated with a change in other market interest rates

(1 ) relative to the (ceiling) rate on time depoilts (it
is“greater than the corresponding variation in m

In summary, the "feedback" effects'" through interest
rates on M“ are greater than the feedback on M, Brunner
and Meltzer (op. cit.) have concluded that the effecEs
chanfes in interest rates are generally greater on M than
on M When Regulation Q impinges, the elasticity of t with
respect to interes% rates becomesllarger (negative) and
the variation of M¢ relative to M~ for a given change in
interest rates is increased,

64/
— See Chapter 1, pages 6 and 7.
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alternative assets such as savines and loan shares, From
these observations it was concluded that the interest

elasticity of demand for time deposits was weak and/or that

neither savings and loan shares nor mutual savings bank )
deposits were very close substitutes for time deposits.éi/
Second, the national average effective yield on time
deposits at commercial banks was always below the ceiling
rate on time deposits (at least prior to November, 1964 when
differential rates according to size and maturity were
first established). For example, in 1956 the "effective"
yield on all time deposits was only 1,66 per cent nationally
compared to the ceiling rate of 2.5 per cent, The ceiling
rate on time deposits was raised to 3 per cent on January 1,
1957, but the "effective'" yield on time deposits rose only
2.14 per cent for 1957, These facts led soms analysts to
conclude that at such times (or at any time until 1965)
the ceiling rates were not "effective'. Since the average
yield on time deposits was well below the ceiling rates,
it has been argued that no bank was constrained by the
ceiling limits in competition for funds with other in-
stitutions,
The evidence presented in this study disconfirms

either of the above inferences. The substitution relation-

ship between time deposits and savings and loan shares

65/

—

See footnote 2 and Appendix A,
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and/or mutual savings bank deposits has been tested directly

and discussed at length in Chapter 3. The hypothesis that

these assets are independent in demand or only 'weak"
substitutes is disconfirmed by the evidence, The cross-
section data indicates that there is a stable and sig-
nificant substitution relationship between these deposit-
type financial assets on the basis of relative yields

and relative convenience costs. The evidence supnorts
the hypothesis that the elasticity of demand for

time deposits with resﬁect to own-yields is positive and
significant, The observations in the mid to late 1950s
which led to the conclusions that the interest elasticities
of demand for time deposits and the substitution re-
lationships between time deposits and other deposit-type
assets were weak can be interprected differently. This
interpretation ties in with the discussion of the second
inference below.

The judgement as to whethcer or not the ceiling rates
on time deposits are constraining a bank in competition for
deposits is properly based on whether or not the bank is
presently offering to pay the maximum rate allowed and
would offer to pay a higher yield in absence of the ceilinr
limit, For several reasons the average rate paid on time

deposits (total interest paid in a period divided by averase
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deposits) may be well below the proffered rate,”

Table 3-1 showing cross-section average rates paid and
proffered rates in 1960 is informative in this recard,
The average rate paid in 1960 was up to 40 basis points
below the end-of-year weighted averare nroffered rates

in some states, The average rate pnaid by banks in all
states was 2,6 ner cent in 1960 which, if viewed in
isolation, would indicate that the ceiling rate of 3 ner
cent was not effective in constraining banks' efforts

to acquire deposits, However, the table shows that all
'Qf fhe banks in several states were offering the ceiling
~Tate permitted on passbook devosits at the end of 1960

. and the weichted average offering rates in most other

. states were very near the ceiling rates,

If at least one commercial bank is nrevented from

. offering a hicher yield, the ceiling rates must be viewed
- as being effective in constraining banks' abilitvy to com-
- pete for funds on the basis of relative yields, The 1960
survey data, summarized in Table 3-1, indicate that many
banks were offerine the existine ceiling rates, There is,
§f course, no evidence that the banks would have offered

. higher rates had they been nermitted to do so,

66 /-

"7 Deposits may not be held for the entire interest neriod,
there is a seasonal pattern in denosits, and proffered rates
may have varied in a period,
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The data available for the neriod before and after
the increase in ceiline rates in January 1957 indicate
that many banks had been constrained by the lower ceiling
nrior to that time, Yet the data do not show to what ex-
tent banks immediately increased their offering rates to

the new one-half ner cent higher ceiling in 1957,

The average rate paid at all commercial banks in-
creased sharply relative to the average yields on savings
and loan shares or mutual savings bank deposits, Iowever,
the outstanding volume of these latter assets increased
relative to the outstandines volume of time denosits duringe
this period, Nevertheless, the observation of these events
is not sufficient to conclude that the substitution rela-
tionship between time denosits and the alternative deposit-
type assets is weak., First, the banks in some areas of the
country may have been offering the ceiling rates throuchout
the period and thus constrained in their ability to com-
pete for deposits. The deposit growth that did occur may
have been in areas where banks had not been paying the
ceiling rates, but in moving toward the ceilings in this
period were able to attract deposits and raised the national
averagé rate paid. Second, the general theoretical frame-
work discussed in Chapter 2 concerning the returns of finan-
cial assets indicates that such assets may be substitutes
in demand on the basis of relative non-interest returns,

The evidence presented in Chapter 3 supports the hypothesis
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that transactions and convenience costs as measured by the
ratio of offices, and information costs and pecuniary non-
interest returns as measured by advertising exmenditures,
were significant variables in the demand functions estimated
in this period. In addition, the cross-section evidence
indicates that the income elasticities of demand for these
devosit-type assets differed in the 1950's, Thus the

many other factors influencing the aperegate demand for
time deposits indicate that the relative movements of rates
and denosits in the mid-1950s cannot be interpreted as
evidence rejecting the hypothesis that time deposits and
savings and loan shares were substitutes on the basis of

relative yields,
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Appendix A
Previous Studies Using Cross-Section Data

There have been two previous studies, by Edgar L.
. 7 2
Feige J—/and by Bruce C. Cohen and George G. Kaufmané—/,
to use U.S. cross-section data in a study of deposit-type

financial assets., The methods, results, and conclusions of

these studies are discussed in this appendix,

Feige Study

Feige's basic approach was to specify an equation
(demand) for each of tne assets - demand deposits, time
deposits, and savings and loan deposits. Coefficients were
estimated and conclusions drawn on the basis of estimates
from "pooled" data. In addition, income and price elastici-
ties of demand were estimated across the states for each
year and for the '"pooled" sample,

The sample used consisted of observations from each of
forty-eight states and the District of Columbia for each
year 1949 to 1959. The '"pooled" sample from which most

conclusions were drawn is simply all 49 states for all

67/
— FEdgar L, Feige, The Demand For L1qu1d Assets: A

Temporal Cross- Sectlon Analysis (N.Y, Prentice-Hall
Tnc., 1964). ’

68/
~ Bruce C, Cohen and George G, Kaufman, "Factors
Determining Bank Deposit Growth by State° An Empirical

Analysis", Journal of Finance, Vol. XX, No. 1 (M
1965), pp. 59-70 (Hareh,
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eleven years, treated as one large sample of 539 obser-
vations, Implicit in this sample is the assumption that
the observations for the states in 1950 are independent of
the observations for the states in 1949, and so on for each
year 1949-1959,

Estimates are made for each of three equations in which
demand deposits at commercial banks per capita, time deposits
at commercial banks per capita, and savings and loan associ-
ation shares per capita are the respective dependent
variables. Independent variables include permanent income
per capita, the yields of four types of deposits, and up to
ten "regional shift" dummy variables. The equation for
savings and loans also includes per capita advertising
expenditures per state, Table A-1 shows Feige's symbols
and definitions of variables.

The coefficients estimated from pooled data were re-
ported in the text and results for the individual years
were reported 1in an appendix to Feige's study. I repro-
duced these results in tables A-2 through A-4, along with
samples of some estimates I made for comparison purposes,
using Feige's data,

There are some striking differences between Feige's
results from the '"pooled" data and from individual years.
For instance in Tables A-2 to A-4 the size of the coef-
ficients for'rm and D™ are substantially different for the

pooled and individual year estimates. For the individual
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years, the signs of the dummy variables arec mostly
negative in Table A-3, but the signs are all positive for
the pooled regression.

The t-values are substantially different for many
variables between tie pooled regressions and the individual
year regressions., The substantially smaller standard errors
of regression coefficients (in narentheses under coefficients)
which Feige reports for the pooled estimates is probably the
result of the high serial correlation implicit in his method
of pooling. The larger sample would also contribute to
lower standard errors. |

| Note that Feige does not report intercepts for his
equations. The dummy variables representing four geo-
graphical sectors of the country and four major financial
centers are called '"free intercepts" (Feige, page 21).

The variables r" (yield of mutual bank deposits) and
D™ (dummy variable, 1 for states with mutual savings banks,
0 otherwise) deserve special note, For states that have
mutual savings banks Feige included an observation for "
as the interest paid (e.g. - 3.22 per cent for New York in
1959), However if a state had no mutual savings banks then
r" was zero. This means that rm behaves much like a dummy
variable for mutual savings banks states. I correlated
r” and D™ for the year 1959 and found the simple correlation

R = .985. This means that there is high multicollinearity
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in Feige's estimates caused by the inclusion of both of
these variables.ég/For each equation --time denosits, savings
and loan deposits, and demand deposits --I estimated coef-
ficients for the year 1959, using Feige's data, i1n one case
including D™ and in the other excluding it, In all cases
the other dummy variables Feige employed were excluded for
simplicity. The results of these comparisons are reported
at the bottoms of Tables A-2 to A-4 respectively. In
tables A-3 and A-4 the sign of r™ reversed when D™ was
excluded. In Table A-2 the coefficient for r™M changed
from -122, to -5. and became statistically non-significant,
In the equation for savings and loan deposits (Table A-SL
the sign of the coefficient for the interest rate on time
deposits (rt) is reversed when D™ is excluded. Thus the
implied relationship changes from one of complementarity
between the assets to substitution when this redundant
dummy variable is omitted. Feige's conclusions concerning
complementary and substitute relationships between mutual
savings bank deposits and the other assets are seriously
affected by this multicollinearity,

Further comparison between these equations and Feige's
results for 1959 will show the effects of the dummy

variables on the signs and sizes of the coefficients and

69 :

=/ For a discussion of the effects of high
multicollinearity among variables on the estimated
coefficients, see Carl F, Christ, Econometric Models and
Methods (New York, Wiley and Sons, Inc.}, »npn, 387-389,




178

t-statistics, I estimated zdditional eauations for

1959 using Feige's data to check the influence of the dummy
variables giving a "free intercept" to the "major financial
centers" (Table A-1, CAL, DC, ILL, NY). Estimates were made
for Feige's demand deposit equation excluding all dummy
variables except NY, regressing across all 49 states. Then
the equation was estimated regressing across 48 states,
excluding New York and excludine the NY dummy variable.

The coefficients for remainine variables were identical in
both cases. Thus the effect of the four dummys is to
neutralize any influence of the states: California,
District of Columbia, Illinois, and New York. The results
would have been the same if Feige had used only 45 states,
excluding the above 4 altoocether,

One important influence of the dummy variables is on
the income and interest elasticities. Excludine the dummy
variables makes the income elasticities of demand for time
and demand deposits much lareser than Feipe reported, while
the income elasticity of demand for savings and loan denosits
is much smaller when the dummys are excluded.

Feige's study is concerned exclusively with tae
estimation of demand functions for the selected financial
assets, There is only one reference to supply in the study,
namely the following assumption:

"The level of the supply curve of a

particular asset differs between states,
and is independent of the variables which
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shift the demand curve. The level

of the supply curve in each state 1is

determined primarily by state laws and

regulations governing the activities of

financial intermediaries., The rates of

return are therefore considered as

exogenous variables." U/

In other words, Feige is assuming that the rates of
interest paid on deposits (averagce interest paid on
savings and loan deposits and time deposits, and service
charges on demand deposits) are set by state law., This
means the supply curve in a state for each asset is
horizontal and unchanged in each year. Since "time deposits
at commercial banks'" is actually several types of assets
with different yields treated as one, Feige's simplifying
assumption concerning this asset is not a good approximation
of actual supply conditions, Similarly, service charges on
demand deposits usually depend upon average balances or
frequency of cleared checks or both. Tnerefore assuming
that the '"average negative yield" on demand deposits is an
exogenous variable set by state law appears to be a poor
simplifying assumption,
Feige concluded that "Savings and Loan Association

shares and time deposits appear to be independent of one

71/

another". He €inds tnat the own-nrice coefficients of

0/

=/ Feige, pp. 30 and 38.

~3

Feige, pn, 21-22,

-~
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demand denosits and time denosits are vpositive and
statistically sienificant; but the demand for savines and
loan association snares is found to be insensitive to
their rate of return.za/ His nooled data pnroduced an in-
come elasticity of demand for demand denosits of ,92, and
an income elasticity of demand for time deposits of ,69,.
These estimates are contrary to Friedman's income elasticity
of demand for money of 1.8. Feige's income elasticity of

demand for savings and loan shares, from the vooled data,

is .63,

Cohen and Kaufman

Cohen and Kaufman (C and K) estimated equations for
total denosits, demand devosits, and time denosits using
pooled U,S., cross-section data (48 states) for the years
1951-1961, Thev do not smnecificallv indentify their
equations as demand functions, however they preface their
work saying, "The analysis is oreranized within the frame-
work of the demand for money".Zé/ Lstimates are for the
year to year changes in denosits in each state, nooled into
a sample of 480 observations,.

C and K add indevendent variables to their equations

one at a time to find the combination vieldine the hichest

/

~

Feige, »n, 37,

/

~

Cohen and Xaufman, »n, 59,
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RZ. Variables whose coefficients are not statistically
significant at the 5 per cent level are removed.

Differences between the equations for C and K and for
Feige are that the former use percentagse changes in some
variables and ratios of others (interest rate ratios, or
deposits to income ratios). They also add the year to
year percentace change in commercial bank offices and a
dummy for branch banking legislation as explanatory variables
in their equation for time denosits at commercial banks,

In additicn to percentage changes in permanent income, C
and K include the level of wealth in their equations., The
variable enters significantly in the equations for time
deposits and near bank deposits, but not for total devrosits
or demand denosits. Permanent income per capita is used as
a proxy for wealta,

The differences in the conclusions between C and K
and Feige are: 1) C and K found the income elasticity of
"near bank deposits'" to be greater than Felge's income
elasticity of demand for savings and loan deposits; and
2) C and K found the interest elasticity for time deposits
to be large and positive and large and negative for near
bank deposits, which, they say, indicates the assets are
close substitutes, whereas Feige concluded these assets

are weak substitutes at most,
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TABLE A-1

VARIABLES USED BY FEIGE

D Per capita commercial bank demand deposits held by individuals,
partnerships, and corporations

T Per capital commercial bank time deposits

S Per capita savings and loan association shares

Y "Permanent" per capita personal income

Ty Actual interest rate on commercial bank demand deposits (negative)
r, Actual interest rate on commercial bank time deposits

T Actual interest rate on savings and loan association shares

T Actual interest rate on mutual savings bank deposits

D, Dumy variable (1 for mutual savings bank states, O for non-mutual

savings bank states)

I Survey estimate of the ratio of commercial bank demand deposits
held by individuals to total commercial bank demand deposits

A Per capita advertising expenditures by savings and loan associations
Cal Dummy variable (1 for California; O for all other states)
DC Dummy variable (1 for Washington, D.C.; O for all other states)

I11 Dummy variable (1 for Illinois; O for all other states)
NY Dummy variable (1 for New York; O for all other states)

w Dummy variable (1 for Western states excluding California; O for
all other states)

S _Dummy variable (1 for Southern states excluding Washington, D.C.;
O for all other states)

C Dumy variable (1 for Central states excluding Illinois; O for all
other states)

NE Dummy variable (1 for Northeastern states excluding New York;
0 for all other states)

(Feige, Page 22)



TARLE A-2-

PIME DEPOSITS - LEMAND FUNCIIORS
1949-59 end Pooled

(Foige - Page 4T)

18:

Year PO T " b cu e m o W s c ¥E R 2

149 208 -127 19 11 -22h bbb -8l ,-287 -158 .20  -392  -u6  -287  -28k .8u2
(.058) (x25) (sr)  (28) (50) (85)  (162) "(158) (1ks) (130} (125) (u18) (124) (13B)

1950 .232 -1l 2 9 =27 527 -160 -355 -220 -293 -362 -366 -339 -326 843
- (.0s5) (r29) (88) (es) (1) (107)  (r70) (167)  (1k2) (126) (132) {12a1) (126) (137)

1951 195 - 65 12k - 20 -290 575 68 -162 -26  -139  -157 -169 -l - 67  .820
(.051) (140} (50) (32) (69) (126) (188) (182) (150) (136) (1b1) (13) (133) (144)

1952 9L -227 92 - bz L9443 120 -112 W .47 .16 <209 - 92 - k1 792
(-062) (153) ~ (42) ° (32) (57) (1) (202) (195) (169) (1sk) (159) {(1ko) (148) (138)

1953 187 158 86 - 50 -188 436 s - 57 $5 -19 -56 -T2 <Lkp it .788
(.08k) (138) (43) (39) (s4) (&)  (e36) (2a9) {198) (181) (188) (169) (176)  (u3%)

1954 156 <158 79 - 52 <173 17 2k 2 165 55 5 -3 8 s 78k
(.060) (132) (50) (41)  (58) (a24)  (a45) (232) (20%) {190) (200} (180) (183) (i%i:

1955 W1k7 0 136 89 - b3 -161 %05 225 2 1k [N - 20 - 55 - ik 25 JTuS
(.059) (132) (s2) (kb)) (62) (137) (253) (2s0) (a0} (197} (209) (189) {(192) (197)

1956 2133 -118 122 - -140 380 279 83 207 73 28 -17 43 57 18
(.036) (133) '(59) ~ (5%) (59) (133) (313) (esr) ({e64) {258) (264) (246} (a42)  (255)

1957 JA37 - 61 139 .15 -5 199 -3 177 .22 -205 -3 -279  -170  -242  .632
. (.080) (154) (&) (61)  (65) (188)  (37) (e80) (254) (253) (252) (233) (30) {aso)

1958 21 - 5 2a -5 -4 183 56 - T3 43«16 191 -269 -lk3 212 &76
(.06g) (165) (€8) (s8)  (72) (198)  (38) (308) (287) (233) (@83) (258) (es5) (264)

1959 112 -89 1% -bg - 66 2% 18 - 8 w22 - 8 .62  -lk3 -35 =TT 532
(.080) (183) (85) (_95) (17) (219)  (467) (b29) (398) (383) (3%) (375) (37) (3n)

Poaled  .l2z -1 76 -4y .32 235 30% 86 204 69 39 7 57 57 542
(.037) (37) (10) (10) (11)  (25) (40) (39) (35) (32) (28) (27) (27) (e7)

Additional egtimates using b'éige's data:

Estimates for 1959 only, including Dy » but exzcludiag other dumyy varlatles

Te 36T+ .258 ¥ - Mo 1y ¥ 156 £y - 49 rg - 122 ry + 359 Iy 4% - b3
{.05)  (130) (30} 83y (69)  (z07)

Standard error of estimate us & p=.lentage of tie Mesn of T » 33.96

Estirates for 1959 oaly, ex:l.udh.ﬁ all dumms variables
T ~273 4 206 % - 1553 rg + il £ = bLoe, o 5 ay 8% « La1)
(.035) (133 (17) (8) (13)

Standard ecror of estimate as & percentage of the M-an of T a 34,74

Simple correlatio. betvew: ry and Dy = .983, for 1959
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TABLE A-3
SAVINGS AND LOAN ASSOCIATION SHARES - DEMAND FUNCTIONS

1949-59 and Pooled

(Feige ~ Page 48)

Year ¥ rg ry rg Ty A By Ccal pc I W W 5 c NE R2

1949 .042 1 -~ 8 - 1 - 33 499 75 - 37 118 - 32 - b - 24 3 - 13 - 16 915
(.021) (45) (9) (10) (18) (.084) (31) (63) (67) (56) (47} (u8)  (45) (46) (s1)

1950 JO42 - 35 o~ b 5 = b7 =557 9 - 97 3 -19 -62 <62 -3 .45 - &5 .928
(.020) »('~8) (18) (1) (23) (.082) (39) (1%) (80) (63) (59} (55) (50) (52) (55)

1951 o455 -1 - 8 8 - 6L 501 128 -5 125 - 81 -1 -7 -k -59 - 55 2934
(.a9) (s4) (19) (1) (26) (.010) (4T) (80) (84) (65) (53) (57) (54) {54) (57)

1952 .053 - 86 [} um -55 499 126 -161 97  -122 0 -1 -0 0 0 .933
(.024) (59) (26) (13) (22) (.083) (44) (86) (89) (73) (61) (6k) (s8)  (61) (63)

1953 057 -77 -1 22 - 46 W69 116 -166 57 -1k -105 <2k - 94 =104 -l09 913
(.030) (65) (20) (20) (26) (.084) (54) (119) (220) (103) (88) (92) (84) (87) (90)

1954 o2 =90 .37 9 - 33 .58 102 -10% 123 - 95 -1 -33 - 6 -27 -~29 2937
(.027) (58) (22) (18)  (26) (.088) (55) (no) (no) (94) (84) (83) (80) (81) (84)

1955 W068  -106 - 17 52 - 65 513 186 -330 -6  -246 -189  -2s5  -190  -218  -223 972
(.030) (64) (a) (16) (1) (.052) (69) (x00) (96) (81) (70) (13) (81) (66) (69)

1956 075 =137 =30 -30 -8 452 237 279 12 -ITL -118  -164  -110  -160  -150 .92k
(.033) (11} (35) (35) (35) (.049) (80) (84) (173) (156) (150)  (153) (w43) (1) (143)

1957 068 .101 - 25 13- -80 M8 253 -230 148 -l22 ~60 «100 k7 -99 -~ 93 945
(.031) (77) (3) (30) (32) (.048) (84) (as7) (1) (126) (128) (126) (L9) (uk) (@Qa2)

1958 L84 -116 - 25 5. =175 JA41 250 -33 121 .232 -195  -25hk <181 220 236 .939
(.037) (85) (35) (300 (37) (.089) (99) (178) (161) (148)  (14s5) (a45) (133) (130) (136)

2959 103 -8 2 7 -7 420 269 -423 148 -289 ~299 =328  ~248  -286 309 .937
(.ou2)  (98) (&3)  (49) (s0) (.049) (112) (238) (221) (=203) (198) (202) (192) (187} (190)

Poaled - 1k =177 125 -128 -118 -1k - 69 -116 .968

J069 - 48 «25 9 48 66 - 9k
(.008) (19) (5.39) (5) (6) (.o}  (1%) () (aa) (18) (amy @5 @) s (16)

Additionsl estimates using Feige's data:

Zstimetes for 1959 only, ineluding D , but excluding other dummy variables

S m 2156 + 04T Y + 98 rg* 9.4 r, +39.9r - 45.8 o+ 555 A+ 181.4 D R“= .BOM
(.048) (x03) (62.2)  (66) (55.5)  (.055) {(164)

Standard error of estimave as a percentage of the Mean of S = 32,19

Estimates for 1959 only, excluding all dummy variables

Sm= 96+ 036 Y+ 9%8ry ~128r +UL.5r; +18.3 1, + .5674A R = 798
(«o7)  (203) (59) (66) (1) (.05%)

Standerd error of estimate as a percentace of the Mean of §= 32.31

Simple correlation between rp and Dy = .985, for 1959
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‘TABLE A-4

DEMAND DEPOSITS - DEMAND FUNCTIONS
1949-59 and Pooled

(Feige - Page 46)

Tear ¥ Tq e Ty T By I cal oc  mi N W 3 c NE g2

1949 L4750 6k -1b7 23 14 -319 464 50 150 200 751 66 - 20 85 57 .902
(.095) (20%) (84) (39) (80) (138) (233} (a7e) (264) (238) (2a7) - (2a7) (205) (216) (238)

1950 483 641 -154 53 203 -425 452 -5 136 141 705 12 - 84 20 - 16 .502
(.09%) (225) (85) (45) (106) (187) (249) (304) (296) (250) (225) (240) (222) (232) (251)

1951 476 628 - 65 72 181 ~bllh (151 -148 79 20 613 -122 -220 -1 =170 .906
(.079) (217) (19) (51) (106) (195) (250) (305) (292) (=2k0) (219) (235) (221) (224) (=242)

1952 454 660 - 19 W 97 -281 515 -107 124 65 628 -9 -181 - 65 -1lk .887
(.094) (231) (64) (49) (86) (172} (257) (314) (300) (259) (239) (252) (225) (237) (253)

1953 411 629 -28 46 154 -411 15k - 85 166 103 638 -T2 -156 - 25 -121 .883
(.095) (202) (64) (58) (81) (170) (250) (363) (337) (301) (278) (294) (268) (2m) (2%2)

1954 399 639 3 26 145 -379 480 11 26Q 140 6Lk - 18 -12h - 10 -109 .882
(.086) (188) (1) (s8) (82) (176)_ (256) (362) (343) (299) (279) (300) (27%) (218) (290)

1955 407 703 3 23 186 -466 568 8 249 124 533 - 36 -128 - 29 -134 380
(.082) (184) (13) (61) (8T) (192) (259) (371) (351) (30%) (286) (311) (285) (289) (299)

1956 J368 559 - 3h kb 150 -L13 u68 A 296 158 651 16 - 85 16 - 82 877
(.073) (177) (80) (19) (19) (184) (256) (4s3) (411) (369) (362) (318) (356) (351) (372)

1957 2338 59 59 37 146 -430 371 - 16 249 53 536 - 64 -188 - 58 -166 .88¢9
(.03} (175) (70) 69) (7%) (191) (2s6) (387) (343) (305) (306) (34)  (300) (290) (306)

1958 .302 566 36 - 42 156 -478 272 437 7135 452 900 354 221 327 218 .878
(.075) (175) (13) (62)  (76) (206) (266) (412) (366) (332) (330) (33) (320) (315) (330)

1959 .33 s8L 72 14 105 =354 271 4o 386 T 543 26 - 9 - 8 - 88 .897
(.067) (15%) (1) (719) (63) (180) (234) (s20) (385) (349) (344) (361) (3u4) (338) (3u5)

Pooled .365 535 - 35 -126 405 L 238 151 734 -103 .978

53 25 10 .2 - 32
(.08) (W) (130 @3) @G5 (3+) () (57)  (55) (48) (48) (43)  (82) (43) (45)

Additional estimates using Feige's data:

Estimetes for 1959 only, including D, , but excluding other dummy variables

D= =351+ LSBT Y + 7281y + 291, - 39 ry + b2 r, -234 D B2 = (1L
(.063) (152) (94) (8) (81) (as2)

3tandard error of estimate as & percentage of the Mean of D = 22,08

Estimates for 1959 only, excluding all duwmmy variables

Dm -b12 + 554 Y + 735 rg + 248 ry -~ Bh.5S 1y ~30.5 zy R2 = .707
(.08)  (152) (88) (97) (15}

Standard error of 2stimate as a percentage of the Mean of D= 22,03

3imple correlation vetween ry and Dy = .985, for 1959



Appendix B
Time Series Study

. . 74
In his "Household Demand for Financial Asscts' —,

tlamburger presents a model of household investment be-
havior and estimates the model using levels and first
differences of semiannual data for the period 1952 to
1962, The major conclusions of the article are that
""the findings cast considerable doubt on the view that
households treat time and savings deposits at commercial
banks as if they were substantially differsnt from other
savings accounts'", and that '"although time deposits and
savings accounts are very similar assets, they are not
much closer substitutes for one another than they are
for bonds". Zi/ On the basis of these results, [amburger
rejects the hynothesis that money should be defined to
include all commercial bank deposits but not accounts at
other savings institutions.,

A further conclusion reached by Hamburger is that
""the principal arguments in the demand functions for these
assets are interest rates and total financial wealth., The

76
contribution of income appears negligible".——/ The wealth

74/
— Michael J, Hamburger, "Household Demand for Financial
Assets'", Econometrica, Vol. 36, No., 1 (January 1968}, »n.

97 to 118,

75
——éamburger, pages 105 and 106,

76/
—Hamburger, pp. 11ll.

186
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measures alternatively used are financial assets and
net worth, The income measure used was disposable
permanent income, Hambureer's results recarding the in-
fluence of income on the demand for time deposits and
savings accounts are not consistent with the results
obtained from cross~section data and renorted in this

s tudy.



APPENDIX C

Additional Results of Estimates of Supply and

Demand Equations From the Cross-Section Data

188



Year

59

59

61

61

62

62

Demand for Time Deposits at Commercial Banks

49 State Sample

One-Stage Least-Square Estimates

' rs rsm sL
I Yp ' Yp Tt rt CB
688 .205 ~370 ~248 - 71

(4.70) (.75) (2.74) (.56)
379 .260 - 63 -292
(6.14)  (.14) (3.50)
926 .299 -516 -331 -107
(5.32)  (.98) (2.37) (.79)
146 .273 -198 ‘ - 43
(6.06)  (.38) (.81)
- 40 .268 314 -310 -193
(5.74)  (.72) (2.00) (1.30)
-399 .323 266 - 44
(6.94)  (.66) (.71)

(t-statistics in parenthesis)

I

intercept

~258
(3.07)

-286
(2.88)

-362
(3.37)

.438

.533

484

.510

467

.537

e (TD,Yp)
-1.24

-1.46

-1.33

68T



Year I
63 718
63 312
64 653
64 -255

(t-statistics in parenthesis)

I = intercept

.285
(4.92)

.330
(5.83)

.296
(4.79)

.368
(5.82)

Demand for Time Deposits at Commercial Banks

49 State Sample

One~-Stage Least-Square Estimates

=400
(.37)

~380
(.36)

=375
(.42)

128
(.15)

~-175
(1.05)

-181
(.88)

SLM
CB R2
.455
-410 .516
(3.30)
L422
-500 .490
(3.11)

061



Demand for Time Deposits at Commercial Banks

38 State Sample

One-Stage Least-8Square Estimates

Y Is Ism SL SLM 2

Year 1 Yp ¥p Tt rt CB CB R g (TD,Yp)

59 471 .284 -377 -191 -60 .723 -.95
(7.99) (1.08) (2.16) (.57)

59 437 .287 -355 -183 - 85 .724 -.92
(7.98) (1.01) (2.11) (.84)

61 359 .320 -375 -149 -147 .761 -.60
{9.14) {(1.00) (1.16) (1.35)

61 349 .323 -365 -151 ~156 .763 ~.60
(9.14) ( .98) (1.20) (1.49)

62 -384 .366 363 -226 -195 776 -.68
(10.34)  (1.26) (1.99) (1.66)

62 ~369 .370 356 -236 ~-206 .779 -.71
(10.38) (1.25) (2.07) (1.79)

(t-statistics in parenthesis)

I = intercept

161



Demand for Time Deposits at Commercial Banks

38 State Sample

One-Stage Least-Square Estimates

Y Is Ism SL
Year I Yp Yp rt rt CB
63 ~678 417 683 -337 -192
(9.21) (.92) (3.09) (1.55)
63 -698 422 703 =345
(9.24) (.95) (3.17)
64 -105 418 109 -279 -305
(8.41) (.18) (2.48) {1.96)
64 ~143 .423 139 ~284
(8.30) (.23) (2.51)

I = intercept

(t-statistics in parenthesis)

CB

-195
(1.62)

-297
(1.92)

774

776

740

.739

e (ID,Yp)
-1.01

-1.03

61



Year Symbol I
59 ssd 74334
59 ss®  -2377
61 ssd 4735
61 ss®  -5726
62 ss¢ 6796
62 ss® 3736

I = intercept

-42469
(3.18)

1758
(4.06)

-3313
(5.35)

4232
(2.60)

~3880
(7.96)

-2669
(2.76)

(t-statistics in parenthesis)

Savings & Loan Shares

49 State Sample

~Stage Least-Square Estimates

BP Yp
3.09
(3.24)
.181
(.47)
017
(.47)
-.775
-.132
(3.59)
1.33
(3.20)

Y
Yp ASL
-18066 ~2714
(3.15) 2.77)
~119 482
(.30) (8.91)
~1240 730
(3.78) (11.55)

13216
(3.28)

885
(6.71)

=451
(2.61)

.877

.313

.854

.175

.920

.194

€6T



Savings and Loan Shares
49 State Sample

Two-Stage Least-Square Estimates

A
xs Y SL 2
Year Symbol I re BP Yp Yo ASL CB R
63 ssd 1385 -3166 .119 2136 409 846 .821
(4.47) (2.16)  (2.29) (5.56) (5.62)
63 ss® 2407 -1813 2.50 .203
(1.00) (1.78)
64 ssd 228 ~4312 .270 4519 756 104 .858
(3.31) (4.41)  (3.88) (6.07) (.41)
64 ss®  -3707 3367 561 .370
(2.07) (.54)

I = intercept

(t-statistics in parenthesis)

VAT



Two-Stage Least-Square Estimates

Year Symbol
59 ss?
59 ss®
61 ss9
61 ss®
62 ssd
62 ss®

I = intercept

(t-statistics in

A

Is

I rt

- 523 328
(1.78)

~1589 1160
(5.57)

2519 -2425
(3.52)

-664 615

(.91)

8047 -4122
(4.98)

1777 -1149
(2.17)

parenthesis)

Savings and Loan Shares

38 State Sample

BP

1.00
(4.86)

.687
(2.14)

.804
(3.37)

Y

Yp Yp

.032 52
(1.23) (.24)

.035 990
(.89) (2.32)

-.400 -1623
(3.77) (3.68)

ASL

311
(7.05)

306
(6.37)

934
(5.74)

798
(5.84)

-823
(2.86)

. 886

.588

.851

.197

.860

.247

SoT



Savings and Loan Shares
38 State Sample

Two-Stage Least-Square Estimates

Is I SL 2
Year Symbol I It BP Yp Yp ASL CB R
63 ssd 26223 -14627 -1.28 =-5787 1906 455 .815
(1.69) (1.43) (1.33) (1.74) (2.69)
63 ss® 779 -427 1.26 .368
(.68) (2.48)
64 ssd -577 ~2036 .182 2587 504 51 .874
(.46) (3.88)  (.69) (.92) (.06)
64 ss® -372 491 1.91 .578
(.71) (3.92)

I = intercept

(t-statistics in parenthesis)

961



Aggregated Savings and Loan Shares and Mutual Savings Bank Deposits

49 State Sample

Two—-Stage Least-Square Estimates

A

rsm Y
Year Symbol I re BP Yp Yp ASM
59 ssp? 28407 -30094 5.10 8058 -3512
(2.80) (2.86)  (2.74) (2.56)
59 ssp® 1220 -619 .705
(.65) (.76)
61 ssp? 3598 -3689 277 1147 224
(3.87) (3.09)  (1.37) (2.14)
61 ssp® 23137 ~16228 6.81
(9.24) (8.30)
62 sspd 4266 -3725 .139 401 365
(3.61) (1.49)  (.56) (3.19)
62 ssp® 14295 -10735 3.43
(11.32) (8.58)
I = intercept

(t-statistics in parenthesis)

CB

-1537

- (1.64)

890
(5.00)

615
(2.21)

.780

.015

.819

.658

.814

<741

L6T1



Aggregated Savings and Loan Shares and Mutual Savings Bank Deposits

Two—-Stage Least-Square Estimates

rsm

Year Symbol 1 rt
63 sspd 541 -3644
(3.81)

63 $sp® 18393  -15225
(7.53)

64 ssp?  -1304 -5943
(3.74)

64 ssp° 6058 -4964
(2. 44)

I = intercept

(t-statistics in parenthesis)

49 State Sample

BP Yp
.321
(3.22)
12.4
(7.92)
.701
(4.87)
5.07
(3.53)

Y
3p

3117
(2.04)

6646
(3.70)

ASM

377
(3.71)

612
(4.66)

CB

1046
(5.06)

79
(.18)

.829

.578

.827

.216

861



Aggregated Savings and Loan Shares and Mutual Savings Bank Deposits

Two—-Stage Least—Square Estimates

38 State Sample

I = intercept

(t-statistics in parenthesis)

Irsm
Year Symbol I rt BP Yp
59 sspd  -1368 1077 014
(2.26) (.22)
59 ssp®  -2769 1964 1.03
(5.28) (3.14)
61 sspd 2685 ~2895 .030
(2.95) (.44)
61 ssp® 688 -315 .863
(.30) (1.84)
62 sspd 7865 -4332 .314
(3.06) (1.67)
62 ssp® 3491 -2445 1.12
(3.71) (3.77)

fr

-176
(.37

1370
(1.98)

-1344
(1.71)

ASM

360
(3.39)

232
(2.76)

867
(3.06)

CB

216
(.96)

970
(5.11)

-659
(1.29)

.731

.498

.728

.096

.738

.339

66T



Year

63

63

64

64

I =

Aggregated Savings and Loan Shares and Mutual Savings Bank Deposits

38 Stute Sample

Two-Stage Least-Square Estimates

rsm Y
Symbol I It BP Yo Yp ASM
sspd 27622 ~15406 ~1.35  -6103 2001
(1.51) (1.18)  (1.07) (1.51)
ssp° 1758 -1231 1.83
(1.41) (2.59)
sspd 269 7088 3.18 7172 1045
(1.31) (4.09)  (1.55) (1.56)
ssp® 122 88 2.07
(.08) (2.86)

intercept

(t-statistics in parenthesis)

462
(1.57)

-813
(.71)

.256

.790

007



Equation
Year & Symbol
1965 1 TD = 1569
1966 2 TD = 1266
1965 3 1D = 1799
1966 4 TD = 2795
(t- statis

Equation 1
Equation 2
Equation 3
Equation 4

+ .263 Y
(4.23)

+ .361 Y
(7.65)

+ .259 Y
(3.97)

+ .355 Y

tics in parentheses)

corresponds
corresponds
corresponds
corresponds

to Equation
to Equation
to Equation
to Equation

e e e

Demand for Time Deposits

One~Stage lLeast~Square Estimates

51 State Sample

Y
677 YP
¢ .79)

Y
671 YP
(1.17)

Irs
776 rt
(2.47)
rs
700 rt
(2.97)

40 State Sample

I
967 YP
(1.04)

1610 YP

on Table
on Table
on Table
on Table

663 rt
(1.73)

1056 rt

SL
90 CB
( .40)
SL
155 CB
( .92)

SL
199 CB
( .50)

308 CB

R SEE (TD,Y)  (TD,ir)
.434  30.8 1.18 -1.55
.717  19.9 1.58 -1.40
.397  30.2 1.11 ~1.33
.738  18.2 1.48 -2.11

10¢



Savings and loan Shares - 1965
Two-Stage least-Square Estimates

51 State Sample

Equation
& Szmbol
rs Y SL
1 ss? = 2294 - 2174 Yt + .066 Y + 15.2 Yp + 485 ASL + 995 CB
(1.47) ( .95) (¢ .02) (8.31) (4.73)
rs
2 8% = 2943 - 2388 rt + 2.72 BP
(1.12) (3.71)
40 State Sample
P rs Y SL
1 SS = -2171 + 808 rt + .145Y + 876 Yp + 329 ASL + 634 CB
( .41) (1.85) ( .68) (5.27) (3.77)
2 8s% = 1285 - 923 rt + 2.22 BP

( .65) (4.67)

(t - statistics in parentheses)

Equation 1 corresponds to Equation 1 on Table 3-18
Equation 2 corresponds to Equation 2 on Table 3-18
Equation 3 corresponds to Equation 1 on Table 3~19
- Equation 4 corresponds to Equation 2 on Table 3-~19

I

.830

.239

. 804

412

0



Equation

& Symbol
d

1 Ss

2 8s

3 ss¢

4 ss®

[}

-11413 +

-10966 +

~ 5912 +

- 4379 +

rs
6379 rt

+

Savings and Loan Shares - 1966

Two~Stage least-Square Estimates

(4.17) (5.15)

xs

9768 rt + 3.

59 BP

(5.55) (5.71)

s

3214 rt + .084 Y + 1813 YP + 344 ASL +

(2.60) (1.59)
rs

4006 rt + 2.60 BP

(2.92) (4.93)

(t - statistics in parenthesis)

Equation
Equation
Equation
Equation

DW=

corresponds
corresponds
corresponds
corresponds

to Equation 1
to Equation 2
to Equation 1
to Equation 2

on Table
on Table
on Table
on Table

51 State Sample

Y

(3.64)

.354 Y + 2917 YP + 248 ASL +

(3.11)

40 State Sample

Y

(2.31)

3-20
3-20
3-21
3-21

(5.38)

SL
939 CB
(4.66)

SL
867 CB
(4.12)

.835

.485

.778

. 400

coa7



Equation
& Symbol

1 sspd

2 ssps

3 SSD

4 SSD

]

Aggregated Savings and loan Shares and Mutual Savings Bank Deposits -
Two-Stage Least-Square Estimates

51 State Sample

zsm X i
10758 - 6776 rt + .116 Y - 2896 Yp + 148 ASM + 1901 CB
(4.32) (1.32) (2.09) (1.39) (8.41)
rsm
10647 - 8978 rt + 3.86 BP
(3.83) (3.89)
40 State Sample
rsm ¥ SIM
1990 - 1516 rt + .147 Y - 459 Yp + 304 ASM + 875 CB
( .59) (1.52) ( .26) (3.75) (3.75)
rsm
2705 - 2131 rt + 2.39 BP
(1.15) (3.86)

(t -~ statistics in parentheses)

Equation
Equation
Equation
Equation

corresponds to Equation 1 on Table 3-22
corresponds to Equation 2 on Table 3-22
corresponds to Equation 1 on Table 3-23
corresponds to Equation 2 on Table 3-23

1965

.836

.304

.723

.300

v0¢



Aggregated Savings and loan Shares and Mutual Savings Bank Deposits - 1966
Two-Stage Least-Square Estimates

51 State Sample

Equation
& Symbol R 2
d rsm Y SIM
1 sSp® = - 9643 + 4473 rt + .311Y + 3171 Yp + 507 ASM + 1477 CB .746
(1.11) 2.79) (1.54) (3.0) (4.87)
rsm
2 ssp® = 2391 - 1747 rt + 2.22 BP .986
( .37) (1.56)
40 State Sample
rsm Y SIM
3 sspd = - 10835 + 5883 rt + .040 Y + 3435 Yp + 452 ASM + 1271 CB .727
(3.05) ( .46) (2.76) (4.12) (4.86)
rsm
4 SSD% = - 4075 + 3764 rt + 2.55 BP .272
(2.20) (3.68)

(t - statistics in parentheses)

Equation 1 corresponds to Equation 1 on Table 3-24
Equation 2 corresponds to Equation 2 on Table 3-24
Equation 3 corresponds to Equation 1 on Table 3-25
Equation 4 corresponds to Equation 2 on Table 3-25

cee



