Yale University

EliScholar — A Digital Platform for Scholarly Publishing at Yale

Cowles Foundation Discussion Papers Cowles Foundation
4-1-1965

The Relation Between Bank Portfolios and Earnings: An
Econometric Analysis

Donald D. Hester

John F. Zoellner

Follow this and additional works at: https://elischolar.library.yale.edu/cowles-discussion-paper-series

b Part of the Economics Commons

Recommended Citation

Hester, Donald D. and Zoellner, John F,, "The Relation Between Bank Portfolios and Earnings: An
Econometric Analysis" (1965). Cowles Foundation Discussion Papers. 414.
https://elischolar.library.yale.edu/cowles-discussion-paper-series/414

This Discussion Paper is brought to you for free and open access by the Cowles Foundation at EliScholar - A
Digital Platform for Scholarly Publishing at Yale. It has been accepted for inclusion in Cowles Foundation
Discussion Papers by an authorized administrator of EliScholar — A Digital Platform for Scholarly Publishing at
Yale. For more information, please contact elischolar@yale.edu.


https://elischolar.library.yale.edu/
https://elischolar.library.yale.edu/cowles-discussion-paper-series
https://elischolar.library.yale.edu/cowles
https://elischolar.library.yale.edu/cowles-discussion-paper-series?utm_source=elischolar.library.yale.edu%2Fcowles-discussion-paper-series%2F414&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/340?utm_source=elischolar.library.yale.edu%2Fcowles-discussion-paper-series%2F414&utm_medium=PDF&utm_campaign=PDFCoverPages
https://elischolar.library.yale.edu/cowles-discussion-paper-series/414?utm_source=elischolar.library.yale.edu%2Fcowles-discussion-paper-series%2F414&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:elischolar@yale.edu

COWLES FOUNDATION FOR RESEARCH IN ECONCMICS

AT YALE UNIVERSITY

Box 2125, Yale Station
New Haven, Connecticut

COWLES FQUNDATION DISCUSSION PAPER NO. 184

Note: Cowles Foundation Discussion Papers are preliminary
materials circulated to stimilate discussion and
critical comment. Requests for single copies of a
Paper will be filled by the Cowles Foundation within
the limits of the supply. References in publications
to Discussion Papers (other than mere acknowledgment
by a writer that he has access to such unpublished
material) should be cleared with the author to protect
the tentative character of these papers.

THE RELATION BEEIWEEN BANK PORTFOLIOS AND EARNINGS:
AN ECONOMETRIC ANALYSIS

Donald D. Hester and John ¥, Zoellner

April 8, 1965..



THE RELATION RETWEEN BANK PORTFOLIOS AND EARNINGS:
AN ECONOMETRIC ANALYSIS®

Donald D. Hester, Yale University
John F. Zoellner, Federal Reserve Bank of Kansas City

Numerous theories of commercial bank behavior have been proposed. In all
of them, some form of profit maximizaticn has been popited, elther explicitly or
implicitly, as the motivating force. Therefore, the rates of return, positive
and negative, which & bank realizes from its assets and lisbilities are important
determinants of a bank's portfolio composition. Conversely, the composition
of a bank's portfolic is an important determinant of its profits.2

The relevant rates 6f'return on earning assets, of course, are not easily
observed nominal rates; servicing and processing costs must be deducted.
Similarly, the relevant rates for lisbilities are not observable interest
payments per dollar; servicing costs net of service chai'ges to depositors
mist be added. The relevant rates of return are net rates, and to apply a

theory of bank behavior It is necessary to have estimates of these net rates.

lWe are indebted to Jane Kelly, William Mann, and Brian Moore for research
assistence and to Stephen Goldfeld, Stusrt Greenbaum, Jemes Pierce and James Tobin
for helpful comments. This research was financed in part by a grant from the
National Scilence Foundation. The analysis and conclusions are solely the
responsibility of the authors and do not necessarily reflect views of the Board
of Governors of the Federsl Reserve System or the Federal Reserve Bank of Kensas City.

2A bank's portfolio is considered to include both its assets and its
liabilities, rather than just its assets. The elements of a portfolio are
nonnegstive in amount. Correspondingly, the rates of return on elements of a
portfolio may be positive or negative. The rates of return on earning asset elements
should be positive and those (rates of cost) on deposit liebility elements should
“be negative. ' '
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The purpose of this paper is to provide empirical estimgtes of the net rates of

return which banks realize on various elgments of thelr portfolios.

Regression methods are utilized to allocate revenue and cost among
the elements of bank portfoliosy Thus, gix:en obgervations of a cross-section
of banks leas@-squaxes,regressions of net current operating income (and other
variants of profit) on various assets and liasbilities are computed. The
coefficients are estimates of net rates of return. They are compared with
estimates derived by ordinary cost accounting technigues; this comparison

provides some basis for evaluating the statistical cost accounting approat:h.5

The first section of the paper explains the analytical framework underlying
the study and describes the data. The second and third sections report applica-
tions of the model to different samples of banks. By far the richest set of data
conderns member banks in the Tenth Federal Reserve District, which are analyzed
in Section 2. In Section 3, date for Comnecticut commercial banks are studied
and 'b.he estimates of nét rates of return derived sre compared with estimates
from functional cost analyses by the Federal Reserve Bank of Boston. The
final section o; the paper briefly relastes our empirical results to. some

problems of banking structure.

5 A detailed discussion of statistical cost accounting technigues and a
comparison with ordinery cost accounting methods may be found in John R. Meyer and
Gersld Kraft, "The Evaluation of Statistical Cost Accounting Techniques as.
Applied in the Transportation Industry," Americen Ecomomic Review: Supplement,
Vol. 51, No. 2 (May 1961), pp. 313-33h.
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1. Analytical Framework and Data

The analytical framework of the paper is guite simple. It evolved
from s study of scale eccnomies in banking by Lyle Gramley and from s study of

cormercial banking in Indla by one of the authors.lL

By way of introduction, we review the work of Gramley. He wished to-
show how bank growth and slze affect bank costs, revénue, apd earnings.
Other explenatory varisbles, reflecting the composition of assets and
liabilities, were included in the regressions to improve the fit. He did
not formulate his model to derive estimates of, net rates of return. Thus,
the regressions explaining costs, revenue,and earnings did not include all
earning assets and deposit iiabilities as explanatory varisbles. This
omission will bias estimﬁtes of rates of return if omitted variables aré
correlated with the included varisbles. One reason for the ocmission of some
categories of assets and liabilities was serious collinearity resulting from
the particular form in which variables were introduced. For example, sub-
categories of loans were introduced as ratlos to total loans. This built a
linear relation among the loan variables into the regression equation and
made interpretation of the coefficients difficult. Finally, the regressions
were estimated from data averaged over the L years 1956-59. Since interest
rates were not stationary during the 4 years the structure of the model may

have been changing. In sum, it is not possible'%d interpret Gramley's

b Iyle E. Gramiey, A Study of Scale Economies in Banking, Kansas City, Mo.:
Federal Regerve Bank of Kansas City, 1962. Donald D. Hester, Indian banks:
Their Portfollos, Profits, and Policy, Bombay: Bombay University Press, 196k.
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regression coefficients unamblguously as estimates of net rates of return.
Reformulation of Gramley's model in order to estimate rates of return is the

aim of this paper.

&8, Framework.

The analytical framework can be thought of as statistical cost
accounting. Ratee of return asre imputed to earning assets and deposit lla-

bilities by regression methods.

Variation in revenue over a sample of banks can be described by:

(1) Ro=rg+r X +r X, + .ot X, +er

0 J_ t’ t=1,2,.-0

where, for the tth bank,

Rt = its current operating revenue,

Xitm the book value of the ith asset or liability in its portfolio, and

er,= & stochastic term associated with the bank.

The coefficients Ty i = l...n , represent gross rates of return on

elements of a bank's portfolio, while r. represents "fixed" revenue.

0
Certain minor aspects of a bank's total revenue, such as trust department rev-
enue, safety deposit box income, etc., are not accounted for in the equation;
good measures of these outputs are not readily availeble. Similarly, variation

in costs can be ‘described hy:

(2) C, =c +cX +C2X2t +oek e X+ ec

t 0 tbl’ 2’ LK 4

-t 2



where, for the tth bank,

Ct = its current operating cost, and

ec, = a stochastic term.

The X's are the same as in the revenue equation. The coefficients
ey i=1...n, represent rates of cost on elements of a bank's
portfolio, while c, Tepresents Tixed cost. As before, some iinor aspects

of a bank's total cost are not asccounted for in the equatiom.

These two equations can be fitted to datas for a sample of banks,
yielding estimates of the revenue and cost coefficients for the elements of a
bank's portfolio., Then, subtracting the cost coefficients from the corres-

ponding revenue coefficlents will give estimates of net rates of return.

Alternatively, varl‘:a.t:ion in earnings or net income over a sample of

banks can be described by:

(3) Ty = Yo T kg Y Yy *oeee vy K Yey

where, for the tth bank,

Yt = Rt - C‘t = its net current operating income,

Xitg the book value of the ith- asget or liability in its portfolio, and

ey, = & stochastic term.

The coefficients Yy o5, 1 =1 eea s represent net rates of return on
elements of a bank's portfolic, The intercept Yo represents net fixed
revenue. Agein, not all aspects of & bank's total net income are accounted

for. This eguation can be fitied to data for a sample of banks, ylelding estlmsies
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of net rates of return. As is well known, these estimates will be the
game as those derived by differencing estimated reverue and cost functions, if the
same X's are used. This is the approach we follow, primarily for reasons

of simplicity.

One possible disedvantage of this “aggregetive" approach, however,
should be mentioned. The fitting of separate equations for revenue and
cost permits a more precise a priori specification of the equations. Thus,
some explanstory varisbles used in one equation can be omitied from the other.
This is helpful if there are problems of collinearity., The use of net income
as & single dependent variable is equivalent to including all of the

explanatory variables in each of the separate equations.

In equation (3), net current operating income is assumed to be a linear
function of the elements of a bank's portfolio. A nonlinear relationship is
a distinet possibility, but we do not formally test for nonlinearity or try
nonlinesr forms. Plots of residusls from llinear regressions sgalnst different -
portfolio elements do not reveal any obvious nonlinearities. As a first
approximation we assume that banks earn constant marginel rates of return

from elements of their portfolios.

This assumption may seem unrealistic for certain elements of a bank's
portfolio. It is generally agreed, for example, that interest rates on business
loans are lower at larger banke. It is also likely, however, that the coésts
of acquiring and servicing businesg loans are smaller at larger banks. Thus,
the net rate of return on these loans may be approximately the same at all

sizes of banks. Some indirectly related, supporting evidence on this
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particular point has recently been presented by George Benston.5

To avoid inefficiency in the estimatlion of coefficients associated with
heteroskedasticity of residuwals, all variables in equation (3) have been
deflated by tobal .assets.6 Thus, the general ferm of the equation to be

estimated is:
() Y A =y, LA+ yX A Y T K A e vy K [A
where, for the tth bank,

At = J1ts total assets, and

u, = eyt/At = a stochastic term.

Note that in the above equation Yo is the coefficient of the reciprocal of

gssets., It still canbe interpreted s a measure of net fixed revenue.

Since total asgets is not speclfied as an explanatory veriable in
equation (3), there is no intercept in equation (4). Total assets might be
included in equation (3) as a proxy for some nonmeasursble sources of net

income. But it also would “pick up" some of the net income attributable

> George J. Benston, "Commercial Bank Price Discrimination Against
Small Loans: An Empirical Study,” Journal of Finance, Vol. 19, No. 4 (December
196L), pp. 631-643,

6 Deflation is not the most desirable method of correcting for

heteroskedasticity, but in practice is the simplest. Dissatisfaction

with the deflation method has led one of us to develep an iterative procedure
for reducing heteroskedasticity: Donald D. Hester, "An Iterative Procedure
for Reducing Heteroskedasticity in Regression Analysis," unpublished, 1964,
Only experimental applications have been made to the datae of this study.
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to portfolio variables, since total assets is highly correlated iwith many
portfolio elements. It appears to us more useful to force the net income

of a bank -~ other than the fixed compenent y, -- to be assigned to
observable portfolio assets and liabilities. If all sources of net earnings

could be measured, the coefficient of total assets should be zerc.

In practice, however, intercepts are estimated for equation (&) to
test the assumption that they are zero. The intercepts usually are positive
and are significant in aboub one third of the regressions. If the intercept
is significant, this is noted, but the intercept is suppressed in the reported
“regression. Inclusion of the intercept aggz;a.vate‘s collinearity; standard

errors of all _coefficiepts typlecally rise when an intercept ie included:

A number of questionsarise about the appropriateness of regression
analysis in the present context . The Markoff theorem gtates that least-
squares estimators of the y's in equation (4) are best linear unbiased

estimators if the following four conditions are satisfied:

aE(u)=0, forall t

2B (g -u)-= 02, for all t

)
t
EE(ut' t,):o, for all t and t', t#t', and

dE (ut . Xi_t/At) =0, forall X, .

Condition a customarily is assumed to be satisfied. In this case
some sources of a bank's net income are not accounted for and it is unlikely
that they cancel out. This will tend to bias the coefficient of 1/A-,

probably towards zero.
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Gross heteroskedasticlty has been eliminated from the residuals of

equation (3) by deflation. Condition b is roughly satisfled Iin eguation ().

Condition ¢ 1is usually assumed to be satisfled in cross-section
studies. Variations in the degree of competition in individual banking
markets may occasionally cause this assumption to be violated; we think such

violations are not important in our study.

Condition d requires a more extended discussion. Portfolio selection
theory suggests that investors place higher percentag_es of their funds in
those sssets which bear higher rates of return, aell other things being equal.
Suppose that the net rate of return on & certain category of loans differed
at two banks., The theory suggests that the bank facing the higher rate will
hold & larger relative a.niomt of the loan. That bank algo will tend to have
high earnings, i.e., a positive residusl. For this category of loans,

E‘(ut . Xit/At) >0 ., If this argument is correct, then the estimated retes

of returns for some loan types will be positively blased.

We reject this argument. Most of the markeﬁ areas in which banks
operate are sufficiently competitive that rates of return on identical assels
should not vary greatly among banks, These market areas overlap geographically-
and are further interrelated by the existence of other financisl institutions,
such as savings and loan associations, insurance companies, finance
compenies, etc, There are many explanations for varlation in the composition
of bank portfolios other than rates of reburn. Important explanations ineclude
differences in the aggressiveness of lending officers, differences in aversion

to risk among lending officers, differences in the degree of deposit



- 10 -

predictabllity, and differences in losn demand which are not reflected in
interest rates. In fact, the estimated net rates of return on loans are
modest; often they do not significantly exceed rates of return imputed to

securities.

Another possible source of correlation between residuals and explana-
tory variables cannot be dismissed, errors-inyvariables; Errors~in-variables
will cause least-squares estimators to be blased; the serliousness and
direction of the bias cannot be evaluated s priori. There are here several

possible sources of errors-in-variables!

(1) As is well known, book values of assets differ from market
velues. Ideally, market values should be used in the analysis. To the

extent that the two measurés differ, an errors-in-variables problem exists.

(2) The measures of the explanatory varisbles are simple averages
of either two or three balance sheets on different dates during a year. For
" certain variables these averages are not entirely accurste measures of the
"true® average values. These errors-in-varisbles are not too seriocus for
the Tenth District sample. The Connecticut sample is more contaminated,

particulerlyif *window dressing” of end-of-year balance sheets is pronounced.T

(3) Another type of measurement error arises from variations of
composition within the balance sheet categories used as explanatory varisbles.
For example, the matui}ty camposition of Government securities holdings
differs among banks. The available data do not allow us to use various

maturity classes of Govermment securities as separste variables. If there

T window Dreésing" in Bank Reports, Sixteenth Report by the Committee on
Government Operations, Waghington: U.S. Govermment Printing Office, 1963,
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is a relation between the size of Government holdings and composition, this
will introduce a bias. Unfortunately, we know little about such possible

relations,

We conclude from this discussion that application of the regression
model is reasonably Jjustified; conditions necessary for applying the Markoff
theorem are approximately satisfied, The estimates reported are believed to
be fairly good estimates of nel rates of return earned on different assets
and lisbllities, subject to certain qualificetions specified below. Of course,
collinearity among the independent variables necessarily affects our ability
to identify rates of return; it does not affect the applicability of the

Markoff theorem.

b. Dats.

Data used in the analysis are from two sources. Tenth District bank
dets are from call reports and year-end income and dividend reports in the
possession of the Federal Reserve Bank of Kansas _City. Individual asset or
liability variables are messured for a year by sveraging the prior year-end
and the current mid-year and fall call report values of the asset or
liability. The 300 banks analyzed sre a size stratified random sample drawn

from the 750 Tenth bistrict member banks.

Data sbout Connecticut commercial banks are from the Annual Report of

the Bank Commissioner of the State of Connecticut for various yea.rs.8 For

Connecticut banks, only yesr-end balance sheets were available; an srithmetic

8 Anmual Report of the Bank Commissioner of the State gr; Connecticut,

Hartford: 1956-63.
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average of two successive balance sheets is used to measure variables. The

sample sizes vary from year to year and are reported with the regressions.

Banks in the Kansas City District are predominantly unit banks; in
Connecticut branch banking exists. Consequently, in Connecticut regressions
the number of branches is introduced as & separate variable in an atiempt to

make the two samples comparable.

The size distributions of commercisl banks in the two samples are guite
similar. The median bank has total assets of about $9 million in the former
and about $13 million in the latter. In both samples the smallest bank has

less than $1 million and the largest bank has about $500 million in assets.

In the empirical work, three different dependent variables are

considered: net current operating income, net profit before income taxes,

and net profit after taxes. Primary emphagis is placed on the analysis of

net current Qpe_ra_ting income. This is the variable which is likely to have

the most stable relationship to portfolio variables.

Net profit before taxes differs from net operating income in thet it

reflects the results of a number of nonrecurring or “nonoperating’ transactions
and other arbitrary accounting decisions. Thus losses and writeoffs. (or
recoveries) on loans, reslized capital losses (or gains) on securities, and
other losses (or profits) are deducted from (included in) net profit. For
those banks on an accrusl accounting basis, transfers to reserves for bad
debte and transfers to lﬁsecurity valustion reserves are included in net

profit. Many banks have set up reserves for bad debis, but very few have

valuation reserves for securlties. Differences in accounting systems among
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banks create problems in using the variable net profits béfore taxes.9

Net profit after texes is simply net profit before taxes less income

taxes. This variable suffers from the difficulties noted above and in addition
from the sharp jump in the marginal tax rate at $25,000 in profits. Therefore

we pay little attention to nel profift after taxes.

Certain assét and liability items are not used as independent variasbles.
Indeed, 1t would not be possible to use them all, since they are connected by
the balance sheet identity. Also, measures of some items are not readily
evalleble. Capltal sccounts, value of bulldings and egquipment, and cash are
not used ag independent variableg in regressions involving Connecticut banks.
For Tenth District banks, capital accounts, value of bulldings and

equipment, and cesh other than correspondent balances are not used.

In Table 1-1, a lisgt of variables with thelr symbol eguivalents is

presented.

9 see P. Horvitz and S. Shapiro, "Loan Ioss Reserves,” Nationsl
Banking Review, Vol. 2, No. 1 (September 1964), pp. 27-49.
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TARLE 1-1%

Varisbles Used in the Present Study

Variable
Net current operating income
Net profit before income taxes
Income taxes
Total assets
VU.8. Government securities
Tax-exempt securities
All securities except U.S. Govermmenis
Net loans
Gross' loans
Real-estate loans
Regl-estate loans -~ secured by farm land
Real-estate loans -- FHA
Real-estate loans -- VA
Real-estate loans -- gecured by other assets
Farm loans
Farm loans -~ CCC
Farm loans -- obher
Loans to individusls
Loans to individuals -- single payment

Loans to individuals -- installment

(Continued)

Symbol

NPM'PI-EPU

r

b

b
=
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TABLE 1-1°
(Continued)

Variable Symbol.
Ioans to individuals -- installment auto Xhﬁal
Ioans to individuals -~ installment repair X4322
Ioans o individusls -- installment other 31523
Commercial and industrial loans }tlm
Other loans Xh5
Demand balances with commerclial banks X5
Demand deposits of individuals, partnerships, and corporations 5:'6
Demand deposits {all) . X,
Demand depogits of banksg | x6l
Other demand deposits X62
Time and savings deposits of individuals, partnerships, and _

corporations X7

Time and savings deposits (all)

Number of branches

V-aLINC AR o

All deposit liabilities except i6 and i?

Other bonds, notes, debentures, corporate stocks and minor
miscellaneous assels

>

O

*A1l amounts are in thousands of dollars. The following identities connect
variables in Table 1-1.

a) X, = Xy ¥ X+ Xxg Xt x45

B) Xy TXygy F X v X v Xy
¢) Xy T Xy * Kypp
a) x15 = ngl + xl@e

) Xyzo T Xyzoy * Xyzon * Xyzpos
£) Xg = Xgy + Xgp
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2, Analysis of Tenth District Banks

The analysis of data for Tenth District banks can best be introduced by
stating some hypotheses which will be tested (or strictly speaking their negative

will be tested). They are:

a Variations in the Xi/A account for differences in individual

bank values of Y/A and P/A .

jo

More disaggregeted measures of the Xi/A significantly limprove

the explanation of differences in individual bank values of Y/A .

Ie}

Differences in the relationships between the X;/A and Y/A

exist emong the individual years, 1956-59.

(=

Differences in the relationships between X, /A and B/A exist

emong the individual years, 1956-59.

a. Net current operating income.

Hypothesis & is tested by using data from the individual years and
frou L-year aversges. Hypothesis a is tested in every regression reported
in this section and in every cage is accepted at the .0l level of significance.
That is, & null hypothesis that no relationship exists between the Xi/A and Y/A

or P/A is rejected.

Hypothesis b 18 tested only by using the W-year averages of banks'
carnings and assets and'l@abilitiesq A number of regressions were fitfed
in which the sets of independent variables differed according to the degree

of disaggregation. By applying analysis of covariance we determine whether
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finer breakdowns of assets and lisbilities significently improve the
deseription of net current operating income. Data sre from 288 individual banks

during the years 1956-59. These data were used in the earlier study by

Gramiey. 10

Tables 2-1, 2-2, and 2-3 report the results of regressing Y/A on
the Xi/A when the latter are dlsaggregated to different degrees. The co-
efficlients reported in the three tables are plausible in that their slgns
conform to & priori expectations, i.e., the coefficlents of assets are positive
end thoge of lisbilities are negative. In Tables 2-1 and 2-2 all coefficients except
the intercept are significantly different from zero at the .0l level. Coefficients
of asset and liability veriables and intercepts are measured in per cent per anmum;
all other coefficients are in dollars. An asterisk indicates significance at the
05 level in a two-tailed test.. Btandsrd errors are indicated in parentheses be-

low the corresponding regression coefficients.

Analysls of covariance revealg that the variance of residuals is
markedly reduced by partially disaggregating loans, The hypothesls that
each of the five classes of loans earns the same net rate of return is rejected

at the .01l level; B‘? rises from .2634 to .3758 in the regressions without

10 Use of data which has been averaged over a number of years has the
disadvantages mentioned in the previous section. On the other hand, averaged
data may be preferable to snnual dats, the variance of the transitory component
of the varlables is smaller. We believe thal the averaged data permit us to
meke correct judgments in-testing hypothesis b. The convenient availability
of the avereged data early in our study was the mpjor consideration in our
decision to use them. ‘
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:’.1:11:@1"::vs:p‘t.s.ll However, a further dlseggregation of loans and a disaggregation
of demand deposits does not significantly improve The explanations of net
current operating income. 1In addition, there are indications that
collinearity is becoming a problem impairing the reliability of the
individual estimates. Consequently, we view the coefficlents in Table 2-2

as final estimates of net rates of return for the averaged data.

The intercept in Table 2-2 is significant at the .05 level, suggesting
that net income exists which is unrelated to the observed assets and liabilities
but i1z related to bhank size. As noted in the previous section, we are uncertain
about the interpretation of this coefficient., Its size may simply be a refleec-
tion of the correlation between total assets and the portfolio variables.
Suppressing positive intercepts has the effect of reducing the apparent cost

of deposit liabilities and inéreasing the apparent rate of return from aspets.

No further interpretation of coefficients reported in Table 2-2 will
be made in this paper. Table 2-4 reports coefficients of the same assets and
lisbilities estimated from data for each of the 4 years and for the 4 years pooled.
We remark that we have computed but not reported regressions in the forms
reported in Table 2-1 from annusl data. For each year the decision to adopt

the form reported in Table 2-4 was supported by analysis of covariance.

11 In Teble 2-1, total net loans is the loan variable; in Table 2-2
the sum of Xhi s 1=k, ...,5,is total gross loans. The correlation between .

total gross loans and total net loans is sufficiently high to insure that the
conclusion from the analysis of covariance is not a conseguence of the change
in definition of aggregate loans. Net loans constituted 98.5 percent of gross
loans in 1963.
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TABLE 2-1

Imputed Net Rates of_Return When Asget Dissggregation is Low

Variable

Intercept

1/A

Xl/A (U.8. governments)
X3/A (Other securities)

iu/A (Net loans)

x5/A (Deposits with banks)
X6/A (Demand deposits)

XT/A (Time deposits)

2

R
S
u
N
F

Y/A

-

-3,575%
(683)

3.70%
(.57)

3.51%
(.55)

.29%
{.55)
2.27%
(.62)

~2,13%
{(.50)

~ByT*
(.55)

263k

\J1

.00321
288
15.64%
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TABLE 2-2

Imputed Net Rates of Return When Asset Disaggregation is Medium

Va?iable

Intercept

1/a

Xl/A (U.S8. governments)
x3/A (Gther securities)
xhl/A (Resl estate loans)
thlA ;Farm loans)

Xh.le (Loans tb.'i:ndividuals)

xhl&/A (Commercial and industrial loans)

Xﬁ5/A (Other loans)
X5/A (Deposits with banks)
xs/A (Demand deposits)

X7/A (Time deposits)

UJ':UN

e ]

Y/A

1.90%
(.88)

-2, 84g*
{7122)
L .09
(.68)
3.76%
(.66)

I, 70%
(.81)

b, Th*
ﬁ-65)



TABLE 2-3

Imputed Net Rates of Return When Asset Diseggregatbion is High

- 21 -

Vafiable

Intercept

1/A

xl/A (U.8. governments)

XB/A (Other securities)

xhll/A (Farm land secured
' real estate loans)

XMQ/A (FHA resl estate loans)
X_h-lB/A (VA real estate loans)
Xh-ll;/A (Other real estate loans)
Xm/A (ccC Farm loans)

lez/A (Other farm loans)

Xh51/A (single payment loans to
- individuals)

X4521/A (Automobile installment
loans to individuals)

X A  (Repair installment
1522/ loans to individuals)

Xu325/A (Other installment
- loans to individuals)

(Contimed) -

Y/A

1.57
(.9k)

-2, ol
(753)

Y/A

-2,935%
(756)

L, 58%
(.68)

4,50%
(.62)
2.96%
(1.42)

5,68%
(1.33)

4, 39%
(1.73)

6.62%
(1.08)

Y, 29%
(.94)

5.6T%
(.61)

5.05%
(1.27)

8.34*
(086)

6.09%
(2.75)

T.24%
(1.32)
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TARLE 2-3
(Continued)
Variable Y/A ' Y/A
XM/A (Commercial and industrial
loans) b 71* 5,66%
X%/A (Other loans) T.12% 8.01%
(1.50) (1.42)
X5/A (Balances with banks) 2.12% 2,75%
(.79) (.70)
X61/A (Demand deposits of banks) -4 10% -2,97%
(.88) (.54)
X62/A (Other demand deposits) -3, T9* -2.84*
: (+83) (.61)
X/A (Time deposits) ‘ -5.28% L b7
B (.81) (.65)
i .4003 3941
S, 00290 .00291
N 288 288

F 11.08% 10.83%
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TABLE 2-4

Imputed Net Rates of Return for the Years 1956-59
and for 4 Years Pooled -~ Y/A¥*

Variable 1956 1957 11958 1959 Pooled

/A -2,467%  -3,337% -2,875% ~2,927% -2,885%
(819) (825) (811) (955) (421)
Xl/A L, To% - Y 62 L4, 48% b, 0% L4, 48%
- (+61) (.64) (.60) (.60) (+30)
/A - 3.98% k. 20% iy ,60% L 27% L 2h*
x5
(.58) (.61) (.57) (.58) (.29)
X),/A 5.24% 5.25% 6.01% L.96% 5.38%
(.78) (.82) (7h) (.77) (.38)
XA 5.35% 6.05% 5.25% L,68% 5.28%
{+55) (.59) (.53) (54) (.27)
XB/A 7 +50% 8.07% 7.19% 6.9h* 7. k1%
(.65) (.69) (.65) (.67) (.33)
xM/A 6.52% 6.00% 5.72% 5.15% 5.80%
(.78) (.79) (.74} (.73) (.37)
X%/A 6.95% T7.85% 6. 26% 5.24% 6.69%
(2.01) (.99) (1.83) (1.02) (.56)
/a 2,81% 2., 72% 2.91% 2,2l 2.67%
x5
(.64) (+68) (.64) (.72) (.33)
X6/A -2.96% -2.92% -2.90% ~2,29% ~2,77%
(.53) (.56) (.53) (.53) (.26)
)LT/A -l 28% <l 81% ~l 5k -%.,92% -l 36%
(.60) (6k) (.59) (.60) (.30)
R 332k .3587 +3109 .2819 3334
S, 00345 00347 .00332 00360 00347
N 296 294 29% 291 117k
F lh-a35* 15.90% 12098* 1L.55% 5,4'035*
*%

Intercepts were positive and significant at the .05 level in the 1956, 1957, and
pooled regressions. In 1958 and 1959, intercepts were positive but not
significant at .05. Imtercepts have been suppressed in all regressions.
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An enalysis of covarlance was performed on the regressions reported in
Table 2-4 to test hypothesis ¢. The null hypothesis of no year-to-year
differences in coefficients cannot be rejected at the .05 level; no significant
differences in the set of estimated net rates of return exist over the i-year

period. The F ratie is 1.06 for regressions reported in Table 2.4, 12

The imputed rate of return on U. S. Government securities in the pooled
regression is 4.U8 per cent, which appears unreasonsbly high if judged by
observable yields on federal debt during this L-year period. One possible
explanation is that banks with large holdings of Governments relative to
total assels have a different maturity distribution of securities in their
portfolios. Thus, banks with high values of Xl/A may have a large proportion
of high yielding long-term bonds. This will tend to cause imputed rates of

return to be positively biased.

Similarly, the estimated return on other securities, largely state and
local bonds, appears high assuming that banks hold high quality bonds.
Interest rates on Moody'’s Aaa and Baa mumicipals in 1957, for example, were 3.10 and
13

4.20 per cent, respectively. The lower quality bond yields correspond quite

closely to the estimated net rate of return.

12 An analysis of covariance also was applied 4o annmual regressions
of the form reported in Table 2-1 to test hypothesis c. For this set of
regressions, hypothesis c is accepted. Apparently the imputed rate of return
on totel loans differed over the U years. In view of the result in the text, it
appears that this result is more attributable to variations in loan composition
than to variations in interest rates.

leederal Reserve Bulletin, Vol. 44, No. 6 (June 1958), p. 675.
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Estimated net rates of return on real-estate and farm loans appear
plausible; these loans net about 5.3 per cent per annum. The estimated net
return on commercial and industrial loans is 5.8 per cent. Far more
lucrative are loans to individuals, which include a considerable amount of
consumer installment business. The estimated net rate of retwrn for these
loans is 7.4 per cent. Finally, other léa.ns, Xl@ , are estimated to have
a net return of 6.7 per cent. This seems unressonably high, for other loans

are largely money market loans, We have no ready explanation for this result.

The coefficient of X5/A is the estimated net ré.te of return earned by
sample banks from correspondent balances carried with other banks. We interpret
the estimated rate of retwrn of 2.67 per cent to measure the velue of services
obtained from correspondent banks expressed as a percentage of a bank's
correspondent balances. Thesé- services include check clearing, bond portfolilo
management, loan participation, and advice and information ebout clients. It
is interesting to note that this rate is approximately equal to the estimated

net cogt of servicing demand deposits, 2.77 per cent.

The estimated net cost of time and savings deposits of 4.36 per cent
exceeds the 2.77 per cent net cost of demand deposits by & considerable margin.
It is instructive to examine the difference between these two costs in the annual
regressions. At the end of 1956, Regulation Q was relaxed to permit banks
to pay higher rates of infterest on time and savings deposits. In 1956, the
difference between the net cost of these two classes of deposits was 1.3 per
cent; in 1957, it was 1.9 per cent; in ‘qot_h 1958 and 1959, it was 1.6 per cent.
It appears that the effect of the 1956 change in Regulation Q was to drive

up the cost of time relstive to demand deposits by about .3 per cent per annum,
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although this figure is very tentative in view of the size of the standard
errors of coefficients of X6/A and X7/A .

Using the coefficient of 1/A as an estimate of net fixed cost, we can

estimate roughly the “break-even" size of banks in the Tenth Federal Reserve

District. Bstimated net fixed cost is $2,805, The averasge ratio of net current

operating income to assets for these banks was approximestely 1.5 per cent

during the 1956-59 period. Assuming that this average ratio can be applied for

banks of all sizes, we find that $2,885/.013 & $225,000 is the bresk-even size
Since such a bank would earn no return for its stoeckholders, we expect The
smallest viable bank to be somewhat larger. 'The smallest member bank in the

Penth District during the period had spproximately $500,000 in total assets.

[N

The pooled regression accounts for 33 per cent of the variance in net
current operating income. Clearly, a number of factors accounting for varia-
tion in bank net operating income exist which are unrelated to the portfolio
varisbles studied here. These may include market power, executives who are
not paid their marginel product, luck, variations in loan demand and deposit
supply, ete. Market power is examined in the next section, but other factors

cannot be studied in this paper.

b. HNet precfits before taxes.

" P9 what extent do individual bank variations in assets and liabilities
explein bank w}ariations- in net profit‘ before income taxes? Table 2-5 reports
net rates of return estimated for the same set of variables reported in

Table 2-k, L4 Again, the coefficients have been estimated for each of the

h An snalysis of covarliance revealed that the disaggregation of total

to the five major categories significantly improved the explanation of the
variance of P/A . '

loans
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4 years and for the 4 years pooled. A hypothesis of no year-to-year varistion
in coefficlents is rejected at the .05 level, largely because of the wezk
relationship in the 1956 regression. The explanation for the variability

is unclear; the hyydthesis is not rejected at the .01 level.

The dependent variables in Tables 2-4 and 2-5 differ, as explained above,
in that net profit before texes is affected by losses and writeoffs on loans or
transfers to bad debt reserves, realived losses or gains on securities, and
cother nonrecurring losses or galns. Therefore, the coefficlents in Table 2-5
are rough estimates of net rates of return after allowance for losses on
loans and realized capital losses or galns on securities. Comparison of the
coefficients in the two tables may suggest the magnitudes of Tenth District
banks' net losses or gains on different essets in their _pertfolios. For exeample,
subtracting coefficients of X1/A in Table 2-4 from the correspending
coefficieﬁts in 2-5 suggests that banks on average realized siubstantial capltal
losses on their U, 8. Govermment securities in 1956 and 1959, a small loss in
1957, and & small gain in 1958, A similar pattern applies to banks' trans-
actions in other securities, }%/A « Over the L-year period, the average
realized loss on Y. 5. Government securities was about .5 per cent per annum;

the average realized loss on other securities was gbout .75 per cent per annum.

Estimated losses and writeoffs on loans, or transfers to reserves for
bad debts, vary conslderably depending upon the year and the type of loans. In
general, they were higher in 1956 and 1959, years of active lending., Referring
to the pooled figures, the estimated losses and writecffs for different classes

of loang, expressed as per cent per annum of loans in that class, are .7 per cent
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TABLE 2-5

and for 4 Years Pooled -- P/A%¥

1956

-950
(1,402)

3.75%
(1.04)

2.70%
(1,00)

L, 62%
(1.33)

3.96%

(.94)

 ho7ex
(r1.12)

b, b6
(1.33) .

3,82
(3.45)

2.26%
(1.10)

-2,00%
(.91)

=3,01%
(1.03)

+0671,

.00591

296
2.95%

1927

-1,782
(1,017)

L .56%
(«79)

L, 03%
(.75)

5.27%
(1.01)

5.09%
(«73)

6.75%
(.85)

5.25%
(.97)

6 Bh%
(1.22)

3.45%
(.84)

"3 kg 01*
(69)

*hf79*
(1)

<164k

.00429.

29k
6.20%

1958

-3, 419%
(1,098)

4.80%

- (.81)

§,13%
(.78)

5.h3*
(.99)

l"oll'll:l*
(e71)

6.66%
{.89)

5.97*
(1.00)

4,38
(2.48)

2.5T%
(.87)

-2,78%
(-71)

~L,50%
(.80)

i« 2002
00450
295

Te25%

1559 Pooled
~1,936  -1,877*%
(1,135)  (566)
2.92% 4,01
(.72) (.k2)
2,92% 3. 4O%
(.69)  (.k0)
3.49%  L6hx
(w91)  (.53)
3 12% h-c 12%
(.6k) («37)
L iox 5,61
(.80) (.16)
3.24%  §,70%
(.87)  (.31)
4 ho* 5.13%
(r.21)  (.78)
1.55 2,5h*
(.85)  (.u46)
-1.58* =2.52%
(.64) (-37)
~2,84%  -3,93%
(«12)  (.h42)
.1099 .1249
L00428 00483
291 1174
h,o6% 16.002%

Intercepts were positive and significant at the .05 level in the 1957, 1958,

pooled regressions, but have been suppressed.

end
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in the case of mortgages, 1.2 per cent for farm loans, 1.8 per cent for loans
to individusls (including installment credit), l.1 per cent for commercial
‘and industriel loans, and 1.6 per cent for other loans. With the exception
of farm loans, coefficients of loan varlebles in Teble 2-5 tend to be
positively related to the estimated losses and wrilteoffs associated with each

lean variable. There appears to be some reward for risk teking.

Differences in estimated coefficlents of correspondent balances,
X5/A ; demand deposits, X6/A ; end time deposits, X,{/A , are mot much larger
than a standard error between Tables 2-4 and 2-5. This corresponds well to the
inferpretation of differences be:tween the two sets of regressicns; no sizable
losses are experienced on these assets and liabllitles. In the next section,
however, evidence is reported that deposit structure msy impeir a bank's abllity

to realize capital gelns.

Standard errors of estimate are considerably larger in Table 2-5 than
in Table 2-k; thig reflects the fact that writeoffs of loans, transfers to bad
debt reserves, snd reslization of capital gains or losses are largely arbitrary

and to some extent random.

c. Net profit after texes

We have also studied the relaticnship bebween profits after taxes and
the explanatory varisbles reported in Table 2-5. An analysis of covariance
revealed that no year-to-year variation in the relstionship existed over the

4 years being studied. The estimated pooled regression is:
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(P-T)/A = 105, 1/A + 2.74% X [A + 3.25% X /A + 3.24% X, /A + 2.85% X, /A
S B R e Al v R iel

+ 3.6h% X) /A + 2,86% X /A + 3.29% X, /A + 1.94% X5/A - 1.78% X /A
(.34) (-39) (.59) (.35) (.28)
- 2,70% X /A R = <1129 , 8, = 00364 , N= 1,17k, F = 14.57%

(+31)

The intercept ies significant, but has been suppressed.

These coefficients appear very plausible. A1l coefficients except That
for X5/A » wﬁich consists largely of tax-exempt securities, are considersbly
smeller than in the other regressions, reflecting the effect of taxatlen. The
size ranking of other asset and 1liability coefficients reported in the pooled
regression in Table 2-5 is préserved in the after-tax regression. The coef-
ficient of the reciprocal drops to an insignificant level, probably because
large banks pay a higher marginal rate of tax than small banks. The most
remaykable feature of the after-tex regression is the stratggic importance of
deposit composition on after-tax hank profits. Deposit composition is much
more important than asset composition; banks with large valpes of XT/A are

likely to have low profits.

d. Comparison with market rates of interest.

Finally, it is interesting to compare the estimated net rates of return
reported in Table 2-4 with average operating ratios published by the Federal

Reserve Bank of Kansas City.

The average rates of return for U. 8. Government and other securities,
unadjusted for associated expenses, are substantially below those reported in

Table 2-4. Some possible explanations for these differences have been
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suggested above. ILoasn rates of interest, however, appear consistent with
estimates reported in Table 2-4, If the rates are comparable, the cost of
servicing loan portfollos appears to he about .75 per cent. The interest

cost of time deposits rises steadily in Table 2-6 from 1.55 per cent to 2.13
per cent. In part this reflects the relaxation of Regulation @ at the end

of 1956, which primarily concerned savings deposits and time deposits left with
a bank for long periods of time. Thus, the rise in interest costs also reflects
8 shift towards longer maturity time deposits. Agein, if the estimates are
comparable, the noninterest Eosts of servicing time and savings deposits

appear to be about .5 per cent less than costs of servicing demand deposits.

- 'PABLE 2-6

Operating Retios of Tenth District Member Banks, 1956-59%

Variable 1956 1957 1958 1959
a) Interest on @overnment
securities/Government securities 0249 .0261 .0269 0299
b) Interest and dividends on other
securities/other securities .0243 .0256 0278 .0283
c) Revenue on loans/net loans .0638 L0678 .0650 0666

a) Interest on time deposits/
time deposits L0155 .0183 .0200 L0213

*
Source: Federal Reserve Bank of Kansas City, Operating Ratios of
Member Banks.
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Tn summexry, variations in individual bank assets and liabllities account
‘for about 33 per cent of the variance in net current operating income. Significant
differences exist in the net rates of return earned by banks from different types
of loans.. The estimated relationship between net current operating income and
portfolio elements is stable over the L years. Variations in individual bank
agsets and liabilities account i‘oi‘ about 12 per cent of the variance in profits
before taxes and about 11 per cent of the variance in profits after taxes.
Bad debt losses on losns and realized capital gains or losses on securities

can be plausibly estimated.

3. Analysis of Connecticut Commercial Banks

In this section, data concerning the earnings and balance sheets of
Connecticut state commercial banks during the years 1957 through 1963 are
analyzed. These data are inferlor to those used in the previous section because -
assets and lisbilities are less accurately measured, Assets and liabilities are

arithmetic averages of year-end balance sheets and are available in less detail.

The number of observations varies from year to year owing to the
emergence of new banks and the disappearance of o©ld banks through mergers.
Ranks which absorb other banks during & year were elimiﬁated from the sample
for that year to svoid measurement errors. Finally, one bank having no time

or demand deposits was omitted duve to its atyplcal balance sheet.

The following hypotheses are considered:
g Variations in Xi/A acgount for differences in individual bank

values of Y/A and P/A for the 7-year period.

o’

Differences in the relationships between Xi/A and " YfA , and

between X,/A and P/A , exist emong individusl years.
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Ie]

Individual banks tend to have either all positive or all negative

residuals for each of the T years.

Ees

Residusls of a Y/A regression for 1960 are related to the number

of competitors which a bank faced.

a, Net current operating income and profits hefore taxes.

Table 3-1 reports evidence concerning hypothesis a. As in the
previocus section, coefficients of all assets and ‘lia.bilities are expressed in
per cent per annum. Coefficients of 1/A and XB/A are maasured in dollars.
Standard errors of ceoefficients are 1n parentheses., An asterisk indicates

gignificance at .05.

Signs of all significent coefficients conform to & priorl expectations;
intercepts are not significently different from zero. Further, estimated
rates of return appear plausible desplte the pooling of observations drawn
from 7 years. Perhaps most striking is the seeming similarity of net rates of
return on Governments, tax-exempt securities, and loans. Evidently loans are
the highest yielding of the three assets, but thelr net rate does not differ
from that of elther of the securities variables by as much as a standsrd error.
On the other hand, demand deposits are significantly cheaper than time and
savings deposits. Government and other banks' deposits, 339 , also tend to be

cheaper than time and savings deposits.

The mean value of F/A is 1.1 per cent for the Connecticut banks. Dividing
this value into the coefficient of 1/A indicates that the bresk-even size of a

bank is about $1,100,000, The mean value of Y/A is 1.5 per cent; not allowing
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. PABLE 3-1

Imputed Net Rates of Return for T Years Pooled -- Y/A and P/A

variable Y/A P/A
1/A -10,325% -11,94h%
(4,763) (5,009)
Xl/A (Us 8. Governments) 3,601% 3,861%
(.645) (.679)
XEIA (Tax exempts) 3.373% 3.895%
(.588) (.618)
th/A (Gross loans) 3.806% b 166%
(.646) (.679)
fe,/A‘ (Demand deposits of ~L.1hox -2,023%
individuvals) {.525) (+552)
TL{/A (Time deposits of -2,958% - -3.311%
individuals) (.611) (.643)
Xg/A (Branches) 1,963 3,238
(1,866) (1,962)
X O/A (Other income earning 1.845% 2.9352%
assets) 7 (.801) (.843)
')Zg/A (Other deposit liabilities) -2, 200% -1.660
(.928) {(«976)
e 310 302
5, 00382 00402
N 258 258
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for gains or losses on assets reduces the estimated bresk-even size to about
$800,000. The smellest bank in the sample had approximately $1,000,000 in

assets.

Coefficients in the Y/A =and P/A regressions differ only slightly.
A1l assets have slightly higher net rates of return in the P/A regressions,
perhaps reflecting realized capital gains in securlty transactions and
excessive previous writeoffs of loans. Similarly, deposits appear to be
more costly in the P/A regressions. It is noteworthy that the estimated cost
of demand. deposits 1s higher in the P/A regression by a much larger percentage
than the estimated costs of time and savings and other deposits. An interpreta-
tion is that the high demand deposits impair a bank's ability to realize capital
gains on its portfolio. Banks with high proportions af denand deposlts may tend

to hold short-term securities which are unlikely to yield large capital gains.

' Hypothesis b states the belief that net rates of return earned by
banks from assets and llabilities varied considerably over the T-year period.
These varistions should be revealed when the model is estimated from data
referring to individual years. Tables 3-2 and 5-3 report estimated net rates
of return for assets and liabilities in each of the years 1957-63. An analysis
of covariance indicates that the null hy:potheéis of no year-to-year variation
in net ra:t;,es of return is rejected at the .0l level for both P/A and Y/A
regressions. Inspection of the coefficients in Tebles 3-2 and 3-3 reveals
that the estimated net rates of return differ considerably from year to year.
Further, the standard error of estimate and 32 vary considerably from year

to year. Intercepts are significant in the 1957, 1958, and 1963 regressions,
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but have not been reported because of their limited inferest. Inspection of F
ratios indicates that with the exception of 1963, sll regressions are significant

at the .0l level; the 1963 regression is significant at the .05 level.

The lower level of significance of the 1963 regression is probably due
to the peculiar operating experiences . of. two unewly organized banks in
the sample. No doubt the earnings and expenses of new enterprises differ
considerably from those of established banks; these two banks should not
have been Vineluded in the sample. In no other year were there new banks in

the sample,

There appear Lo be two explanations for year-to-year variation in estimated
net rates of retwrn. First, interest rates did very over the period. If the costs
of servicing assets or liabilities did not vary greatly, then these variations
should be reflected in Tables 3-2 and 3-3. Estimated net rates of retuwrn on
loans, V. 8, WéMnt securities, and other assgets exhibit an uwpward trend
over the T-year perieod. Similarly, estlimated net rates of return on both
demsnd and time and savings deposits become more negative. The net revenue
imputed o & branch declined quite steadily over the period. Imputed
rates of return on other deposits and tax-exempt securities and the coefficient
of the reciprocal, 1/A , appear to have been roughly steady.over the period.,

These statements apply to both tables,

A simple interpretation of the decline in net revenue from a branch is
that both rising bank salaries. and increasing competition have caused
nonportfolio branch expenditures to rise faster than nonperifolic branch

revenues -- e.8., locatiomal "rents" and safe deposit fees. Of course, this
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TABLE 3-2

Imputed Net Rates of Return for. the Years 1957-63 -- Y/A

Variable 1957 1958 1959 1960 1961 1962 1963

/A -1h92h -13,591 15,589 -26,000%  -10,593 -6,143 510
(17,299) (16,950) (11,480)  (6,773)  (8,618)  (6,750) (20,388)
Xl/A 3,228 5.182% 2.351 2.78a% b, 362% B T30% 6.578%
(1.8%39) (2.013) (1.503) (.822) (1.364) (1.271) (2.448)

X /A 3.662%  5.010% 3 ,0_88* 1.665% 2,982% 3.510% 3.802
(1.389) (1.618) (J,_-.-_3'18_)' (.815) (1.375) (1.27%) (2.702)

X, /4 3,113 h.53ex 2N 3.405%  5.450%  5.365%  5.037
(L.717)  (1.983)  (1.509) (.951)  (L.466)  (1.301)  (2.548)

X /A -1.295  -2.209 653 -1k -2,726%  -2.478%  -2.651
(1.330)  (1.579) (1.230) (.809) (z.330) . (1.064)} . (2.005)

EE_(/A 2,254 -3.929%  -1.759 -2.38%3%  .3.898%  -3,915% 4,73
(1.623) (1.868) - (1.408) (.829) (1.351) (1.251) (2.521)
x8/A 12,269% 8,821 5,770 -62 -3,270 166 ~17,962%
(k,724)  (5,1a7)  (b,256)  (2,656)  (L,182)  (3,918)  (7,202)

X O/A 932 2.803 1.592 1.03h4 2,728 2,352 3.412
(1.893) (2.200) (1.700} (1.113) (1.816) (1.358) (3.608)

i'g/A -.828 U, 706 -5,011% - -1.536 487 - 340 -1.43h
(2.040) (2.961) (2.104) (1.285) (1.799) (1.605) (5.242)

5 597 .528 W54 43 168 .618 R
8, 00354 00398 ,00319 00205 00296 - +00217 .00550

N L1 38 37 38 38 33 33
F 6. 763% 5. 07h* 4. 852% 12.24% 3.T09% 5.926% 2.695%



TABLE 3-5

Imputed Net Rates of Return for the Yeers 1957-63 -- P/A

Variable 1957 1958 1959 1960 1961 1962 1963
YA 5,71k -2,679 -5,151  -31,055%  19,046%  -12,226 5,817
(17,687) (17,6W1) (13,256)  (8,2715) (9,065) (8,118) (19,340)
x,/a 3.38 5.707% 1,774 2.500%  5.087* 5.372%  T.17T*

(1.881)  (2.095). (1.73%)  (1.00%)  (1L.43k) (1.328) (2.322)

XQ/A 3. 820% 5. 272% 3 2l 3.091% L a7* 4.655%  hL,173
(1.421) (1.684) (1.522) (.996)  (L.L46) (1.412) (2.563)

Xu/A 3.099 5.571% 2,233 L O3T®  6.561% 6.666%  5,250%
(1.755) (2.063) (L.7h2) (1.162) (1.542) (r.565) (2.417)

ié/A -2.153 “3.479% - -,078 -1.25% -4.062% ~h,0ho%  -3,216
(1.360)  (1.643)  (1.420) (.989) (1.399) - (1.280) (1.902)

T/p  -2.518 Sh558%  _1.697  -2.959%  -5.005%  -5.208%  -5.05kx
' (1.660) (1.944) (1.626) (1.013) (1.%21) (1.504) (2.391)

Xo/A  15,682%. 9,306 9,98u% 3,888  -3,453 -4,895  -18,305%
(4,8350)  (5,325)  (h,91%)  (3,245) (4,399)  (,712) (6,B32)
Xb/A 1. 737 3.642 2.675 2.705 4, 309% 3.820% 4,899

(1.936)  (2.290)  (1.963)  (1.359) (1.910) (1.634)  (3.422)

fé/A 034 -3.180 -3,791 -.908 .809 -.549 -1.902

(2.086)  (3.082)  (2.429)  (2.570) (1.871) (1.930)  (4.973)
e 650 .555 i 699 .512 514 415
S, 00362 00415 .00368 .00251 .00312 00261 ,00521.
N k1 38 37 38 38 33 33

F 8.459% 5.267% 3,2081% 9,790% L Loo® 3,882%  2.605%
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regsult should not be interpreted 1o imply that branches have become unprofitable;
branches generate deposits and loans. Income from branch deposits and loans is

measured elsewhere in the regression eguations. .

Inspection of the coefficlents of demand deposits and time and savings
deposits suggests that the 1956 relaxation of Regulation Q may have caused
time and savings deposiis to be moré expensive in years after 1957. Similarly,
the 1962 relaxation ocE' Regulation @ may have caunsed the two rates to diverge
more in 1963. No foérmal test of these suggest_i%ns has been performed; a
glance at relevant standard errors indicetes that they are highly tentative.
The competition of time deposits has forced banks to Improve services asso-
cilated with checking accounts and to reduce compensating balance requirements. B
Both actions drive up the costs_ of servicing demand deposits. On the other hand,
costs of servicing govermment dei)osits and depogits of other banks apparently
have not risen to the same extent. Today, government end correspondent

deposits are relstively more sttractive to these banks than in past years.

Rates of return on loans and securities fluctuate considersbly in
Tables 3-2 and 3-3. Table 3-4 reports various market interest rates
corresponding to these rates. Differences between rates in Table 3-L4 and

Table 3-2 are not excessive 1f Jjudged in terms of stendard errors of the latter.
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TABLE 3-k

Morket Rates of Interest: 1957-63%

1957 1958 1959 1960 1961 1962 1963

Bank rates on short-term
business loans -- all loans ka6 %3 5.0 5.2 5.0 5.0 5.0

government securities, 3-5 year 3.62 2.90 4.33 3.99 3.60 3.57 3.72

Government securities,

long-term 3.47 3.4% 4,07 k.OL 3.90 3.95 L4.00
Corporate bonds 4,21 4,16 465 L.73 h.66 L.61 4.50
State and local bonds 3.56 3.36 3.Th 3.69 3.60 3.30 3.28

* Source: Federal Reserve Bulleﬁin, various issues.

A second explanation for varietion in net rates of return also has
validity., By using an average df year-end balance sheets to measure the
portfolio position of a bank during a year, large measurement eryors may
have been introduced. Estimated rates of return may vary as these errors
_ Vary among years. Phe 1958 recession with its associated bond market
turbulence and the boisterous 1959 recovery were years in which “straight

1line" movements in various variables were quite unlikely. ‘Therefore, rates

of return estimated for those years are quite likely to be biased. In other
years, these measurement errors are likely to be of limited conseguence. The
fact that net rates of return are more stable in the Tenth Pistrict sample,
which used an average of three call reports, lends support to this explanation.
Unfortunately, the analysis of covariance reported earlier in this section

cannot discriminate between these two sources. of year-to-year variation.
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b+ Comparison of Results with Functional Cogt Analysis

Since 1960, the Federal Reterve Bank of Boston has conducted cost
analyses for member banks in the First District with total assets of less
than $50 million. > From these studies, a different set of imputed rates
of return can be obtained., The Bank's estimates will not corresbond. exnetly
to those in Table 3-2 for at least two reasoms: (1) the population of banks
is different and (2) the Bank's method of ilmputing rates is markedly different --
it follows standard cost accounting conventions which do not correspond closely

to the least squares method. TFigure 3-1 suggests one of the reasons that the
FIGURE 3-1

A Comparigon of Two Methods of Estimating
- Net Rateg of Return from Loang¥

Net Revenue
from loans (R)

ost Accounting

XK
X X * ¥
x A K:K “‘ x %
% X ® % * k) X * oy
_ ‘x*"****xi:: RS N ast Squares
R * b *
______ XXX R ARPE KR {x\(%‘* AR
KBk T x o 1§ 0 (AR
<4 A:Y;* %X*,J‘A&*\:xﬁix *X
* LY XX
;*‘ _“l,(xbﬁ I
% !
]
]
I
|
T Loans (L)

*This disgram is an adaptation of a dlagram reported in Meyer and Kraft's
article, op. cit., p. 321.

15 Federal Reserve Bank of Boston, Functional Cost -Analyéié __Avera,ge '.Participa.tiqg_
Bank, 1960-62.
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two methods may yield guite different estimates of the net rates of return.
The least squsres estimates are marginal net rates of return, whereas the
cost asccounting estimates are average net rates of return for a sample of

banks. The former should be of more interest to bankers.

Tgble %-6 compares the two sets of estimates for 1960, 1961, and 1962.
Becanse of the relatively large standard errors for the rates of return
reported in Table 3-2, it is impossible to reject a hypothesis that both sets
are idemtical. It is clear that retes reported in Teble 5-2 are more unstable

than those of the Boston Fed.

TABLE 3-6
A Comparison of Boston and Least Squeres Imputed Net Rates of Return

1966 1961 - 1962
Boston 5-2 Boston 3-2 Boston 3-2
Dema-nd d.ePOSitS "'lch'5 "olJ- —:Lol"a -2«75 '"‘1-’4-6 -201}8
Time and savings
deposits -2.77 -2.38  -3.09 -3,90 -3,5% -%3.92
Loans B8 3.1 kb2 5.46  14.60 5.57
Investments 2.97 2.5% 2.79 4.0k  3.00 3.68

c. Bank effects.

Inspection of the residuals of the pooled regressions reported in Table 3-1
suggests that a given bank tends to have throughout the pericd either a1l positive
or all negative residuals. No formal test for individual "bank effects” was

attempted because of the comparatively smell number of observations on each
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bank. In part, such bank effects are due to the particular environment and
executive skills which different banks have. Other explanations include

economies of scale and market power.

Finally, hypothesis 4 was tested with different measures of bank
market power in an attempt to account for bank effects. Four measures of
market power were considered. Each concerns the structure of the market in '
the town where a bank's head office is located. The weaknesses of all

meagsures gre consplcuous. The measures are:

1. DNumber of rival commercisl banks serving the town.

2, Number of offices of rival commercial banks sgerving the town.

3+ Number of rival commerclal banks, mutual savings banks, and savings
and loan agsociations serving the town.

L, KNumber of offices of rival commercial banks, mutual savings banks,

and savings and loan associlaticns serving the towm.

Residuals of the 1960 regressions rep_.orted. in Tables 3-2 and 3-3 were
related to each of the four measures of market power. The results were
negative. Either market power has no effect on bank net earnings or the

measures of market power are too crude to register the relatlomnship.

To swmarize this section, in any one year roughly 50 per cent of the
variance in Y/A and P/A can be explained by variations in bank portolios.
The imputed rates of return vary significantly from year to year during the
period 1957-65 and are much more irregular than cost accounting rates reported
by the Federal Reserve Bank of Boston. In part this variability is
attributable to errors-in-variables in the present sample, which are, in
principle, avoidable. In attempting to explain the remaining 50 per cent of the
variance, we find that bank effects appear to exist, but they are unrelated to

crude measures of bank market power.



k. Some Concluding Remarks

In this final section, three further aspects of ocur study of bank
earnings are considered. To what extent do Comnecticut state banks and
Tenth District member banks differ in the net rates of return from assets
and liabilities in their portfolios? What does the analysis suggest about the
orgenization of banking? Finally, how mey the desired estimates of net rates

of retuwrn be improved and applied in research on banks?

a. Comparison of Tenth District and Comnecticub Panks.

Fet rates of return cannct be precisely compared for we do not Chserve
the same asset and liability variables for the twe sets of banks. However, the
most comparable regressions are reported in Table 4-1; the Connecticut regressions

have been previcusly reported in Table 3-1.

Given that the size distribution of banks 1s very similar, 1t appears
that net fixed costs are about three times Ilarger at Connecticut banks than at
Tenth Distriet benks. One possible explenation for this difference is that
Tenth District member banks have smaller buildings and permenent staff (overhead)
relative to total assets than Connecticut banks. Another explanation is that
Tenth District banks have more market power than Connecticut banks. We are
unable to discriminate between these explanationé with avellsble data; other

explanations are possible as well.

The estimated net rate of return from U, 8, Government securities in Y/A
regresgions appears to be the same for both sets of banks. This makes good

sense. The coefficients of Xl/A » however, are congiderably larger in those
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TABLE k-1

, %
A Comparison of Net Rates of Return -- Pooled Estimates

Connecticut
1957-63
Variable T/A P/A
1/A -10,325% -11,9h*
(4,763) (5,009)
Xl/A 3.60% 3.86%
(+65) (.68)
XefA 5.37T* 3.90%
X /A 1.85% 2.9%%
o (.80) (.8k)
X5/ - -
X, /4 3.81x Lo27*
(.65) (.68)
fh/A . -
x5/ - -
X /A ~1.15% -2.02%
¢ (-55) (.55)
i7/A -2,96% -3.31%
(.61) (.64)
ié/a -2,20% -1.66
(.93) (.98)
X6/A - -—

Tenth Disgtriet

1956-59
Y/A B/A
-3, 660% -2,698%
(386) (515)
3.63% 3.51%
(.29) (.38)
F.u8% 2.90%
(.28) (.38)
5,20 h.11%
(.28) (.38)
2,07% 1.98%
(.32) (.u3)
-2, 0k% ~1.71%
(.25) (.33)
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TABLE 4-1
(continued)
Comnecticut Tenth Digtrict
1957-63 : 1956-59 .
Va:iable Y{A PZA Y{A IZA
X7/A - = -3 3% =3 oLl%
(.28) (.38)
Xg/A 1,963 5,238 - -
(1,866) (1,962)
R® ,510 302 255 . ,100
8, -00382 ~00402 ' .00366 00489
N 258 258 1,174 1,17k
F 12.89% L 12.39% 58, h6* 19,71%

xe
Intercepts were significant for both of the Tenth District regressions; but
for neither of the Connecticubt regressions. Intercepts have been suppressed
in all regressions. ‘
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regressions with total loans dissegregated, as reported in Table 2-k. In
'P/A regressions, Comnecticut banks appear to have realized capital gains on
securities, on balance, while Tenth District banks have realized capital
losses. The large losses absorbed by Tenth District banks primarily reflect
the fact that during 1956-59 cepital losses were common; in 1961-63 capital
gains were prevalent. The Connecticut regression was estimated from both

periods,

The sum of tﬁe varisbles XQ/L’; snd X o/A is approximately equivalent to
x3/A . In Y/A regressions, Tenth District banks appear to have earned a i1ttle
more than Connectiout banks froni other securities; the difference is not great.

_ However, 'in P/A regressicns the reverse is true. As reported in Section 2,

Tenth District banke absorbed sizable capitel losses on their other Becm:c'it:‘i.ese.:l'6

Variables fh/A and Xh/A differ only slightly (i’h/a = 98.5% X)/A) ;

the amount of reserves for bad debts is excluded from 'fu/A s but not from
Xh/A . The rates of return estimeted by regressing Y/A differ considerably
between the two groups of banks. Tenth District banks have a larger estimsted
net rate on loans; they also have a larger fraction of loen losses, writeoffs,
and additions to reserves. In P/A regressions it appears that both sets of

banks earned the same net rate of return on their loans.lT

Variebles 1_{6/A and X6/A differ by the amount of demand balances of

governments and benks, which are included in i9/A » Because ig is small

16 Roughly 87 per cent of is in the form of tax-exempt securities, 12
per cent consists of other bonds and notes, and 2 per cent is Federal Reserve
stock.

7 Losses snd writeoffs on loans are higher in Tenth District states
relative to Connecticut. See P. Horvitz and S. Shaplro, op. cit.
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relative to 3{6 s in Y/A regressions it sppears that the cost of servicing
demand. deposits 1s higher af Tenth Digtrict banks. The coefficient of XG/A

iz approximstely twice as large as that of 5('6/A o Similarly, variables XT/A
and )(7/A differ by the amount of time and savings balances which are in EQ/A .
Because ig/A is smell relative to KT/A s, in Y/a ‘regressions the cost of
time and savings deposits appears to be about the same in both samples. In

P/A regressions, the estimsted costs of both demand and time deposits are sbout
the same for the two samples of banks. An explanation for the difference between
coefficients of ES/A in Y¥/A and P/A regressions has been proposed in

Section 3.

Another important difference between the sets of banks concerns the difference

in "Fit" of the annual regressions reported in Sections 2 and 3. For Tenth

District banks, R* never exceeded 24l typieally R® was about 233 in

regressions of Y/A and about .13 in regressions of P/A . For Comnecticut

stete banks, on the other hand, RE was on the order of .55 for the yearly
regressions of both Y/A and P/A ., Similarly, s, was smaller Zor

Connecticut bank regressions of P/A . This difference existed despite the

better quality of data sbout Tenth District banks. Apparently nonportfolio

factors are more important determinants of bank income of Penth Digtrict

banks. BExamples of such nonportfolio factors include differences in the

quality of bank mansgement, market power, and loss experilences.

b. The organization of banks and other igsues.

Gramley's earlier study of Tenth District banks found that the ratios

of both current operating revenue snd current expenses to totzal assets decline



- 49 -

with bank size and that the ratio of net current operating income to assets

riges with bank si.zeel8 Results similer to the latter are reported above,

after holding constant the composition of bank portfolios; for both Tenth

District and Connecticut state banks. What do these findings suggest for
desirable bank orgenizsations? Figure 4-1 shows the relationship between bank

size and Y/A which exists in Table L-l when all other variables are set at

their means. The effect of size on Y/A. declines steadily as bank size increases,f
so that the advantsges of blg banks in terms of greater earning power are slight

when compared to banks of about $10 million in total assets. 19

FIGURE L1
Y/A

(per cent)

2

Tenth District
1 Connecticut
0 / r L] 13 T
/ 5 10 15 20 Assets
($ miliions)

-1

The two sebts of banks differ fundamentally in another dimension of

organization. Connecticut banks have branch gystems; almost no branches exist

18 gee, in particwlar, "Relationship of Bank Size and Bank Earnings,"

Monthly Review, Federal Reserve Bank of Kansaes City, December 1961, Dpp. 3-9.

2 Regressions have been computed for Connecticut banks in which both the
natural log of assets and J./A appear; the natural log of assets never had
significant coefficients in these regressions.
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in the Tenth District. In Table k-1 it appesrs that the net combridbution of
the number of branches to earnings was zero over the T-year period, although
coefficients of XB/A were declining over the period. Apparently branches
generated enough nonportfolio income, on average, to offset establishment and
other costs unrelated to assets and liabilities. Thus, branches undoubtedly
generste income by scguiring deposits and making loans, but do not, on baleance,

cogt a bank anything in the way of overhead.

It is interesting to speculate sbout the followlng two situations,
Assume that twe neighboring towns exist. In the i‘irst- situation, one unii bank
is located in each town; in the second siutation, a single bank has two offices,
one in each town. Which arrangement is more profitable? ©Our results indicate
the second, for a branch on average costs nothing, but & second unit bank will
heve to cover the costs indicated by coefficients of i/A . 7To be sure, bank net
earnings are nobt the only or even the most important consideration in the debate
over unit versus branch banking. Nevertheless, we beliéve that, in the case of
small banking unibs, this result argues in favor of small branch systems

rather than unit banks.

The estimated net return on correspondent balances carried with othexr
banks has an interesting message for students of bank portfollo menagement.
Banks earn:a respectable rate of return on these balances. Theories which argue
that banks should manage their portfolios to minimize excess cash, in the belief
that banks eaxrn no income from balances, are likely to redch conclusions which

have little relevance to contemporary banking practice.

Finally, the regression enalysis of Y/A for Tenth District banks
suggests that large differences exist in net rates of return for different classes

of loans. However, these differences are greatbly reduced when net rateg are
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estimated by regressing P/A on the same variables. These estimated net

rates of return on loans still exceed the_rgturn on Govermments; the reward

for lending rather than investing in Governments is about 75 per cent for
neninstallment bank loans and about 1.50 per cent for installment loans. For
Connecticut banks, the difference beﬁjegn rgtes of return on total loans and

U. 8. Govermnment securities is less, about .30 per cent. A comparable estimate
for Tenth District banks is sbout .80 per cent. The explanation for the smaller
margin for Connecticut banks is that they suffered considerably smaller losses
on their investments than their Tenth District counterparts. The net return on

loans in the two samples appears to have been identical.

¢.  Summary of the analysis and research plans.

In conclusion, the present paper has reported empirical estimates of net
rates of return earned by two samples of commercial banks from various assels
and liabilities in their portfolios. On the whole, the statistical cost-accountu
ing method seems to have worked satisfactorily and should prove useful in future
studies of banks. Most estimated coefficlents are roughly consistent with other
available information about the banks studied. When different dependent varlables
were studied, sizable changes in the coefficienﬁs of a particular asset were
detected; these varistions usually had plausible explanations. FEvidently the
method 1s quite semsitive. This sensitivity mekes the method promising,
but it also emphasizes the fact that other sets of erendent and independent
variables than those considered here might produce quite different estimates

of an asset'slnet rate of return.

Some suggestions for developing further the techniques of this paper have

erisen from our work. First, more detailed information about assets, liabilities,
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costs, and revenues should be analyzed. Second, analysis of disaggregated
dependent variasbles should prove useful in overcoming collinearity. Finally,
1t would be useful to test the method on other groups of banks In different

time periods.

To a more than the usual degree, the research results reported are
intermediate products. We plan to explore the relation between the aversge
bank portfolio and imputed rates of return on different dates for the two.
samples of commercial banke. Further, net rates of return estimated for
different groups of banks in different years should considerably improve
knowledge of our monetary mechanism. In any event, it is reassuring to know
that portfolio composition does affect bank profits, though the relation is far

from. pérfec‘t and perhaps changing over times,
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