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CHAPTER 1

THEORY OF THE IOAN OFFER FUNCTION

On June 29, 1960, commercial banks in the United States had ap-
proximately 115 billion deollars of loans outstanding and were the
largest source of short term funds for business. These credits were
extended to & wide variety of borrowers and the terms of loans varied
considerably among borrowers. Despite the obvious importance of bank
lending, economists have no%t concerned themselves with a theory to
explain this activity in detail. The present thesis proposes a theory
of bank lending and introduces supporting statistical evidence. Im-
plications of the theory for monetary policy are considered in the
final chapter.

This thesis considers only the terms at which loan applicants may
obtain loans from commercial banks. It abstracts from bank choices
among bonds, loans, and cash, except to the extent that these cholces
appear to influence the terms at which a bank will :Lend.l Services of
banks as consultants or sources of information are ignored in this

analysis of bank lending? The deposit structure, equity, management,

les. Richard c. Porter, "A Model of Bank Portfolio Selection,"
unpublished thesis, Yale University, 1957; Roland I. Robinson, The
Management of Bank Punds, New York, MeGraw-H1ll Book Compsany, Inc.,
1951; and David Chambers and Abraham Charnes, Inter-temporal Analysis
and Optimization of Bank Portfolios, O.N.R. Research Memorandum No. 27,
The Technological Institute, Northwestern University, 1960.

20f. George Katona, Business Looks at Banks, Ann Arbor, Unlversity
of Michigan Press, 1957.




ete,, of any particular hank are assumed to be fixed., The loan market
is assumed to be imperfect.

A loan offer function is a relation which specifies the terms at
which & bank with particular characteristics ig willing to lend to a
borrower with & known profit, balance sheet, and credit history and
particular prospects for the future. It 1s & generalized supply func-
tion for loans In the sense that, instead of merely having the amount
of loens determined by & set of exogenous variables, it has a set of
loan terms including the amount of loans determined by the set of ex-
ogenous variables.

Any loan application may be characterized by a set of terms of
lending, t € T , where T 1s the set of all imaginable sets of terms
of lending. Thus © might refer to & loan of one million dollars,
possessing a maturity of one year, payable quarterly, having an interest
rate of five percent, etc. A potential ﬁorrower has balance sheets,
income statements, and a credlt rating which will be denoted by the set
veV, where V is the set of all imaginable sets of information
about borrowers. A lending bank has a set of characteristics, ue¢ U,
where U 1is the set of all imeginable sets of characteristics of lend-
ing banks., Thus u might include a bank's deposit instability, 1ts
loan experience, the present state of its portfolio, rates of interest
on competing assets available to it, etec. Abstractly, a loan offer

Tunction may be expressed:l

llawrence Ritter, in an interview, brought my attention to a
manuseript by J. M. Guttentag. Mr. Guitentag's paper contained a de-
seription of bank lending behavior which was somewhat similar to the
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1-1) Flt; u, v) =0 .

Chapter 1 develops a theory of bank lending in terms of expression
1 - 1. The exposition is facilitated by considering each of the sets
T, V, and U individually. ©Sectlon 1 of Chapter 1l argues that in gen-
eral there is no unique set of termsg at which a borrower summarized by
E‘ may borrow from a bank characterized by .i « Rather there exists a
subset T' € T which contains all t's which this bank will consider

favorably in connection with this particular loan applicant. Section 1

suggests how banks view alternative t e T' .

Section 2 of Chapter 1 argues that if u and t are specified in
advance, then there exists a set V' ¢ V which contains all v's which
in EES bank's estimation permit it to grant the loan. Section 2 suggests
how banks view alternative v ¢ V' .

Section 3 argues that if 'i and 'i are specified in advance, then

there exists a set U' ¢ U which contains all u's from which banks

the loan applicant can obtain the loan. Section 5 suggests how alter-
native u e U' affect the loan applicant's chances of recelving the
loan.

Section 4 summarizes the three prior sections and develops the

notion that substitution between sets U and V is possible. It con-

loan offer function. Although I had already developed the notion of a
loan offer function when I first saw his manuscript, it is possible
that my subsequent thinking was influenced by his draft. He presented
no detailed statistical evidence. Cf. J. M, Guttentag, "Credit Avail-
ability, Interest Rates, and Monetary Policy," The Southern Economic
Journal, XXVI (January 1960), pp. 219-228.




T

tains a digression on the availabllity of credit doctrine. Subse-
quently more detailed mathematical forms of 1 - 1 are suggested which
permit empirical examination of the theory.

Chapters 2 ~ 5 present empirical evidence on this theory. Chapter 6
summarizes the analysis and comments on its policy implications.

In Sections 1 - 1 through 1 - 3, the discussion is considered to
be suggestlve rather than exhaustive. Other terms of lending, char-
acteristics of borrowers, and characteristics of banks can be imagined.
Similarly, quotations are intended to be 1llustrative rather than an
exhaustive study of opinion in the banking literature.l Finally, the
argument in these sections frequently 1s derived from interviews which

T held with numerous bank officers.

1l - 1. Analysis of Terms of lLending

It is assumed throughout 1 - 1 that & loan applicant summarized by
¥V € V applies for a loan from & bank summarized by U e U . It will
be convenient to introduce the anslysis of terms of lending by consider-
ing a relation implicit in the production function, the production
possibility curve;

A production possibility curve may be defined to be the efficlent
set of outputs obtainable from a given set of inputs. The co-ordinates
of this curve are measured in units of the goods which could possibly

be produced. In the case of the loan offer function, the analogue of

lDespite the prescriptive appearance of some of the quotatlons, it
ig believed that the authors intended thelr statements to be essentially
descriptive.
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this curve is the efficient set of terms +t% ¢ T' obtalnable from
given sets of characteristics, E and E « The co-ordinates are
measured in units which are applicable to each term; thus maturity
might be measured in months.

Efficiency in the sense of Pareto optimality implies that no more
output of any good can be obtained from & particular set of inputs
without reducing the output of some other good. Similerly, efficlency
in the case of the analogous loan offer curve implies that a bank will
not grant a more liberal loan from the point of view of one term or
condition without worsening other terms. The notion of liberal terms
of lending is considered below.

Terms of loans include the size; rate of interest; maturity;
schedule of repayments; guarantees; other collaterasl; restrictions on
dividends, working capltal, salary increases, plant and equipment ac-
quisitions, retained earnings, and personnel loans; and subordination
of outstanding debts. Other terms include commitwment fees charged by
the bank, costs of audits, penalties for early repayments which come
from other borrowing, verbal agreements on future balances, ete.

Space conslderations limit the discussion to four principal terms which
are analyzed empirically in Chapters 3 - 5. These are the rate of
interest, the size of the loan, the maturity of the loan, and whether
or not the loan isg secured.

The followlng statements sre conjectures about a bank's view of
each of the four terms of lending, assuming the remaining three terms
are established. If a term is more liberal, it 1s less preferable

from the point of view of the bank.
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Obviously loans which are made at higher rates of interest are pre-
ferred by banks. It is assumed that a bank's marginal utility of income
is always positivg.l

Banks also prefer relatively short term loans. This is partly
attributable to the potential sheort term character of their demand de-
posit liabilities, Further, bvanks view default risk as a function of
exposure time (maturity).2

Banks do not desire to make extremely short maturity loans (say
one hour). The costs of investigating borrowers can not ordinarily be
covered by the interest on the loan. However, this is not an important
qualification because few borrowers desire one hour loans.

Benks prefer to lend moderate amounts rather than very large or
small sums. Small loans have high handling charges relative to the
interest on the loan. The analysis is restricted to loans where handling

costs are relatively sma.ll.3

lDonaldHodgman has observed that higher loan rates of interest may
not be preferable if they increase the probability of default or only
partial repayment by a borrower. This result hinges on an assumption
that interest payments on a loan are not collected continuously. No con-
tradiction exists between Hodgman's argument and the staetement in the
text. It is quite possible that banks prefer not to lend to a poor risk
when interest rates rise. It 1s only argued that if a loan is to be
granted, banks will be made better off (or no worse off) by increasing
the loan rate of interest. Cf. Donald Hodgman, "Credit Risk and Credit
Rationing," The Quarterly Journal of Economics, IXXIV (May 1960),
pp. 258-278.

2"For any given credit rating, a longer term loan should have a
higher rate if for no other reason then that the ligquidity differential
in favor of short-term credits is bound to be worth something. The
greater errors which are bound to creep into long-term credit judgments
merit some differential." Robinson, op. eit., p. 197.

5Roland I. Robinson places considerably more ewmphasls on the costs
associated with bank lending. "A blg borrower seeking a small accommoda-
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Iarge loans are more risky in two ways. First, a borrower who
obtains a large loan will have a higher debt-asset ratio after the
loan has been consummated and, thus, will have a larger default risk.
Second, banks will not be able to diversify their loan portfolio
optimally if equal risk borrowers get loans of different amounts.l

If all other terms of lending are specified and if borrowers
are charged the costs of providing collateral, banks prefer to make
secured loans, Collateral reduces the default risk of the loan.
Frequently borrowers do bear the costs of providing collateral.

In concluslon, bankers attempt to make loans which have high in-
terest rates, short maturities, moderate smounts, and which are
gecured. Borrowers attempt to get more favorable terms by seeking
low rates of interest, no security, and frequently larger amounts
and longer maturities. If borrowers are effective bargainers, banks
will end up on their offer'frohtiers.2 An important sspect of this

description of lending is that both bankers and borrowers may alter

tion can get a better rate than a small borrower, but he will have to
pay more than he would have to pay for a larger sum, presumably still
within the credit capacity ot the borrower."” Ibid., p. 119.

lThis statement assumes that the probability of an individual
borrower defaulting on his loan 1s independent of the probabilities
of default of other equal risk borrowers. Cf. Harry M. Markowltz,
Portfolio Selection, New York, John Wiley and Sons, Inc., 1959.

2It is assumed that & bank's loan offer function is invariant
with respect to the course of negotiations.
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any of the terms of lending during negotiations..l

Despite the restrictive assumptions which have been imposed to
develop these notions, evidence of the relationships among terms of
lending can be found in the bhanking literature:

We find it difficult to 4o more than generalize
cn rate. It is of course elementary to say that the
rate should vary with the risk and is affected by
general and sectional money merket conditions. Cor-
respondingly, it is elementary to say that the
longer the period the higher the average rate should
be.

The use of security in extending business
credit is a common practice among banks in the
United States. The main purpose of collateral or
other security is to limit the bank's risk of loss
and facilitate collection in the event the borrower
is unable or unwilling to repay the loan at maturity.
While banks generally insist on collateral where
circumstances do not Jjustify their making an unsecured
loan, they still depend for repayment in large part
on the good faith of the borrower. In some cases
where the bank would be willing to extend unsecured
credit, the borrower may find it advantageous to use
security to obtain a larger %oan, a longer maturity,
or a lower rate of interest.

lHenry Wallich observes that banks may adjust the terms of
lending for certain classes of borrowers: "Moreover, the premium
which the less-than-gilt-edged borrower must pay may take forms
other than interest, such as an inconveniently short maturity,
or surrender of a share of control.” "The Changing Significance
of the Interest Rate," The American Economic Review, IVI (De-
cember 1946}, p. 760.

E”Report of the Committee on Longer Term Loans, Bulletin of
the Robert Morris Associates, Supplement, November 1937, p. 5.

3Caroline H. Cagle, "Security Pledged on Business Ioans at
Member Banks," Federal Reserve Bulletin, XIV (September 1959),

pp. 1115.
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1l - 2. Analysis of Borrower Characteristics

It is assumed throughout 1 - 2 that a loan applicant requests a
loan with terms £ € ' from a bank summarized by u e U . It is
again convenient to introduce the topic by first considering a de-
rivative of the production function.

Isoquants of production functions show what minimum combinations
of inputs to & production process are necessary to obtain a particular
set of outputs. Borrower isoguants of a loan offer function show what
minimum combinations of characteristics (if any) of a borrower, v ¢ V
are necessary ln order that the bank be willing to lend at terms E .

It is elementary to observe that banks desire information about
prospective borrowers in order to reduce the likelihocd of making loans
vhich will not be repaid.l But what information should banks collect?

Clearly the kind of information should not be independent of the
terms of the loan request. Very small loans or very short maturity
loans do not generate sufficient revenue to offset expensive data col-
lection and analyslis. ILong term loans require emphasis on future

earnings rather than the current position of the firm.2 Collateral

1Rola.nd I. Robinson has emphasized the importance of aveliding de-
fault risks: "The arithmetic of lending and loan interest is lmpressive.
The average rate of return on member bank loans in 19k8 was 3.8 percent.
About two-thirds of thig anmount was absorbed in expenses leaving only
slightly more than 1 percent for losses on loans and profits for stock-
holders. An average loss ratio of 1/2 of 1 percent would have meant
thet the profit rate was halved; it disappeared 1if average losses went
to 1 percent of outstanding loans." Robinson, op. cit., p. 102.

2“...obviously, in general, short term credit is repald from sea-
sonal movements, while term loans depend upon realization of projected
sarnings in the mejority of cases...." "Term Loans," Bulletin of the
Robert Morris Associates, Supplement, July 1957, p. ll.
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may well obviate the necessity for a detailed credit investigation.

Nevertheless, it 1s possible to list information to which
bankers frequently refer when judding loan applications. If ap-
plicﬁtions for loans with different terms are recelved, the signs
of the relationships between the various terms of lending and the
followlng variables remain unchanged; only the weights placed on the
variables may be altered. TImportant information ebout loan ap-
plicantsl includes the present and past size of his current assets,
liquid assets, working capital, current ratio, inventories, total
assets, outstanding debt, net worth, profits, sales, and deposit
balances; the age of hils inventories, plant, and equipment; the
stability of demand for his products; and certain qualitative in-
formation, the purpose of the loan, the business of the borrower, the
integrity and conmpetence of management, the labor relations of the
borrower, etc.

Some indication of the significance of each piece of information
can be inferred from standard works on statement analysis by Wall,
Foulke, and Guthmann.2 Although comprehensive systems of statement

analysis have been developed, none 1s infallible, Tifferent credit

lRobinson, op. cit., Ch. 8, and BenjJamin H. Beckhart, ed.,
Business Loans of American Commercial Banks {New York, The Ronald
Press Company, 1959), Ch. 4.

2Alexand.er Wall, How to Evaluate Financial Statements, 1st ed.,
New York, Harper and Brothers Publighers, 1936; Roy A. Foulke, Prac-
tical Financial Statement Analysis, lst ed., New York, McGraw-Hill
Book Company, Ine., 1945; and Harry G. Guthmann, The Analysis of
Financial Statements, rev. ed., New York, Prentice Hall, Inc.,
1936,
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men do not place the same emphasis on each of the above or other pieces
of information. The remainder of this section considers certain of
the above variables which can easily be subjected to quantitative ex-
smination.

The expected after-tax profits of a loan applicant is a critical
variable to banks for three reasons. First, a future stream of profits
yields a cash flow which may be used to repay loans or meet future un-
foreseen emergencies. BSecond, the firm may grow ag a result of the
profitability of the business which implies that the bank may be able
to obtaln larger deposit balances and profitable loans in the future.
Finally, banks way believe that profits are evidence of the competence
of an applicant's menagement.

The current ratic, working capital, current assets, and liquid
agssets are all measures of a firm's ability to withstand immediate
temporary adverse business fluctuations.l Different analysts place
different emphasls on each of the measures. These variables are par-
ticularly important for loans of short maturity. Trends in these
varlables may reveal developing credit weaknesses,

Uncontrolled inventories are evidence of impending bankruptcy.2

If an spplicant's inventories are rapidly growing or particularly

lRobinson, op. cit., pp. 138-140.

2Ibid., pp. 140-142.
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high, banks are cautious when extending credit. The ratio of in-
ventorles to sales for a firm relative to its induétry is & measure
of whether inventories are controlled. Over time the firm's ratio
may reveal & highly cyclical character of its demand. Fluctuations
in demand may prevent a borrower from répaying his loan on schedule.

Net worth is & measure of the solvency of a firm. Obviously
default risks iise as 10&# applicants become less solvent. High
ratios of debt to net worth may portend a decline in the firm's
solvencf at some future dateol

Finally, a bank is less willing to reject loan applications
from firms carrying large deposit balances with 1t. From interviews
with baﬁkers, I inferred that they believe good present balances
imply good future balances. In effect, firms carrylng large idle
balances with commercial banks pay higher interest rates on a loan
with terms E . However, the privilege of borrowing more frequently
and perhaps larger sums may compensate these firms for the effective

rate differential.2

lInterpretation of the level of net worth as a measure of de-
fault risk is & bit treachercus. Net worth must be compared with
the magnitude of misfortunes which a firm might have to face in
order to be a realistic measure of default risk. The crude gener-
alization in the text implicitly assumes that all firms may be
expected to experience more or less similar unforeseen losses.

2An excellent discussion of the role of deposit balances of
borrowers may be found in & recent article by George Garvy. One
implication of Garvy's argument is that banks desire balances in
order to reduce thelr deposit instability, a factor which will be
considered in section 1 - 3. George Gervy, "Structural Aspects of
Money Velocity,"” The Quarterly Journal of Economics, IXXIIT {August
1959), pp. BU3-Lho,
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Also, firms with large total assets frequently have mwany banking
conneetions.l Individual banks may find their bargaining position
slightly weakened by this greater competition, and consequently accept
loans from larger firms, even though other features of thelr balance
sheets are not as sound.

In Section 1 - 1, it was observed that banks try to make loans
of moderate amounts, of short meturity, with high rates, and with
collateral., Loan applicants also attempt to extract terms favorable
to themselves. If the loan market is relatively competitive, banks
and borrowers move each oﬁhe; to efficient frontiers. It was implied
that the position of the bank’éroffer frontier is a funetion of
characteristics of an applicant; summarized by E , and characteristics
of the bank, sumarized by E . If the frontier was not completely
determined by i , then some minimum credit stendards exist for some
point on the frontier.

The standards way be interpreted to be some winimum restrictions
on some or all of the above variables. But obviously two borrowers
need not posséss identical balance sheets, incomes statements, etec.,
in_order-to be regardéé as similar credit risks. Some trade-off among
the above variables exists in the minds of cfedit‘analysts (banks).

This trede-off is considered empirically in the subsequent chapters.

lcf. Katona, op. cit.
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1 - 3. Analysis of Bank Characteristics

Charactgristics of banks also influence their willingness to grant
loans. A haﬁk isoquant of a loan offer function shows the minimum
combination of characteristics which & bank must have before it will
be willing to meke loans with terms 1t t0 borrowers with character-
istiecs i . It 1s a completely analogous concept to the borrower
isoquant considered in Sectioﬁ 1 -’2u

The following characteristics of banks and their environment are
believed to influence their willingness to lend: a bank's deposif
level and stability, equity, and growth in deposits; the proportion
of a bank's portfolio in loans and the distribution of its loans
among industries; the maﬁurity structure of its security holdings; the
agegressiveness and specialization of a bank's lending officers; the
interest rates on competing assets; the legal restrictions on its
actions; the demsnd for a bank's loané; énd the structure of its com-
petition.

Bariks are less willing to lend when their deposits are unstable.
This behavior derives from banks'! aversion to discounting, criticiswm
by bank exsminers, and emergency reserve adjustments. The probability
that a given excess reser&e position will be insufficient to nmeet
weekly fluctuations is an:increasing function of deposit_instability.

Consequently, banks suffering from very unstable deposits prefer a
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more liquid portfolio. Further, the average maturity of loans 6f these
banks tend to be shorter.l

In appendix A it is demonstrated with relatively weak assumptions
that the ratio of variance of deposits to the level of deposlits is an
increasing function of bank size. Thus large banks are expected to be
less willing to lend than small banks, if banks are averse to a high de-
posit varielnce.2 Bank aversion to high deposit variance implies that
this variable is an argument in a bank's utility function. It is assumed
that & bank's expected utility is a function of the rate of return on
its assets, the standard deviation of rates of return, and the variance
of its deposits. A second conclusion from that appendix is that growing
or declining banks experience a smaller deposit variance than banks whose
deposites are unchanging.

Because time deposits are more stable in the short run than demand
deposits, banks which have larger proportions of time deposits are ex-

pected to have larger proportions of loans in their portfolios.

lIn response to the question, "If you feel it is proper to make
term loans, are any limitations suggested in your mind as to the de-
girable percentage of this type of loan as compared with the aggregate
of all commercial loans within the bank?", one lending officer re-
sponded: "There is no rule of thumb as to what the desirable percentage
should be. Obviously for a bank with no time deposits and very volatile
or seasonal demand deposits, the percentage should approach zero."
"Term Loans," Bulletin of the Robert Morris Associates, Supplement,

July 1957, p. T-

2The argument is not relevant for very large banks who have
access to the federal funds market. However, for other banks the
enalysis suggests that larger banks will have a smaller and more con-
servative loan component in their portfolios.



- 16 -

Bank examiners and reéul&tions frequently specify that a bang must
maintain a certain proporﬁion of its portfolio in liquid assets. Also,

a bank often is not permitted to lend sums in excess of 10% of its equity
to any cne borrbwer»l

Considerations of portfolio balance also influence the willingness
of a bank to lend. It is not wise for banks to have 100% of their
portfolios in loans nor would they be prudent to put all their loans in
one industry. Diversification reduces default risks.2 But the aggres-
siveness and specialization of a hank's lending officers modify the
concept of portfolio balance. Unfortunately, none of these factors can
be quantified.

If a bank is a monopoly, then it mey be able to discriminate among
loan applicants. In this case the loan offer funetion is not independ-
ent of the demand for loans. Because an analysis of the demand for loans
is beyond the scope of thils thesis, the present theory is relevant only
for banks which have close competitors.

Banks are less willing to lend at terms E when interest rates on
competing assets rise. One reason is simply that banks as profit max-

imizing institutions prefer to substitute higher yielding bonds for loans

lIndeed, ag the following guotation suggests, banks may prefer not
to lend even this meaximum smount: "A bank should not take term loans
from any customer in an amount so great that its legal lending limit or
its appraisal of the borrower's credit worthiness will make it unable
or unwilling to handle its proper share of the customer's short term
credit needs." Qeorge S. Moore, "Term losns and Interim Financing,”
Beckhart, ed., op. ¢it., p. 253,

20f. Markowitz, op. cit., Chs. 2, k.
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with unchanged ylelds. Other reasons have been suggested by writers
concerned with the “availability" of credit.

Wallichl and Musgrave2 have suggested that when bond interest
rates rise, banks' expectations about the ability of borrowers to
repay loans are altered:

First there is the familiar point that central

bank sction directed at a rate increase tends to be

an indication that the boom has run its course.

Roosah and Scott5 have suggested that changes in bond interest
rates increase uncertainty in the minds of baﬁkers about yields on
assets. Because banks dislike uncertainty, they will be less will-
ing t§ lend ip periods of changing rates,6

T

Roosa’ and Mhsgrave8 believe that banks prefer not to sell

bonds which are selling below thelr acquisition price. This

Nellicn, op. cit., p. T65.

2Richard A. Musgrave, "Credit Controls, Interest Rates, and Manage-
ment of the Public Debt,"” Income, Employment, and Public Policy: Essays
in Honor of Alvin H. Hansen, (New York, W. W. Norton and Company, 1943),
pp. 221-254,

5Ibid., Pp. 227-228.

1}R. V. Roosa, "Interest Rates and the Central Bank," Money, Trade,

and Economic Growth: In Honor of John Henry Williams, (New York,
MacMillan, 1951), pp. 270-295.

5Ira 0. Scott, Jr., "The Availability Doctrine: Theoretleal Under-
pinnings," The Review of Economic Studies, XXV (October 1957), pp. 41-48.

6“But the potency of such changes comes from the impact of 'un-
certalnty’ upon merkets dominated by sensitive investors." Roosa, op. cit.,
p. 284,

;

Roosa, op. cit., p. 290.

Bﬁusgrave, op. eit., p. 228,
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aversionl to recording capital losses means that banks attempt to re-
build their secondary reserves, if bonds become "frozen in."” Con-
sequently, banks' willingness to lend is reduced.

3

Finally,-Samuelson2 and Kareken~ have observed that increases

in bond interest rates temporarily reduce the market value of a

bank's holdings of bonds. If banks had previously held a desired

volume of secondary reserves(perhaps relative to their deposit var-h

iance), they may attempt to increase their security holdings when

rate increases occur. This action reduces their willingness to lend,
Banks with different characteristics lend to borrowers summarized

by v on terms I . Bank isoquants are considered empirically in

Chapters 4 and 5.

1 - 4. Some Final Points

The endogencus and exogenous variables of the loan offer function
have been introduced in Sections 1 - 1 through 1 - 3. It has been
observed that banks substitute among endogenous variables and among

each of the two classes of exogenous variables. Banks also substitute

le. "Bank Reactions to Security losses,” Monthly Review of the
Federal Reserve Bank of Kansas City, June 1960, pp. 9-16.

2Paul A. Samuelson, "Statement," U. 8., Congress, Joint Committee
on the Economic Report, Monetary Policy and the Managewent df the
‘Public Debt, 82nd.Congress, 2nd. Session, 1952, Patman Hearings,

o1-

3J. Kareken, "Ienders' Preferences, Credit Rationing, and the
Effectiveness of Monetary Policy," The Review of Economics and
Statistics, XXXIX (August 1957); pp. 292-302,
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between these three groups of variables. For example, & bank is will-
ing to alter one term of lending, say the amount of the loan, 1if s
loan applicant can improve one of his balance sheet variables, perhaps
his current ratio.
Diagram 1 - 1

Diagram 1 - 1 suggests
that banks grant larger
loans to borrowers with
higher current ratios,

amount of
if all other relevant the loan
variables are held con-

stant. This curve is a

complete analogue of the

transformation curve in

current ratio
the theory of production.

Similarly, substitution between sets U and V is easily im-
agined.

Tt is desirable to digress at this point and interpret the
avallability of credit doctrine with the loan offer function. In
Section 1 - 3 it was observed that Wallich, Musgrave, Scott, Samuelson,
Kareken, and Roosa were concerned with the impact of changes in govern-
ment security interest rates on bank lending. By interpreting their
arguments, it is possible to test this doectrine.

First, it should be observed that, with the exception of Samuelson
whose argument is dynamic, there is some doubt whether these authors
are concerned with the rate of change in interest rates or simply the

level of interest rates. I am not able to determine from thelr articles
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which is the variable that they believe causes changes in bank lending.
If they are concerned with the rate of change of interest rates, then
a dynamic argument must be made explicit and must be incorporated in
the loan offer function. Development of this argument is beyond the
scope of the present thesis. For this reason and because the subse-
quent empirical work is best directed towards analyzing the impact of
different interest rate levels, arguments of these authors are inter-
preted in terms of the Impact on bank lending of different levels of
competing asset (bond) interest rates.

For various reasons, the above authors believe that the loan
market is not cleared by loan interest rates alone, 1f Interest rates
on competing assets rise. Some believe that the supply schedule of
loane is inelastic with respect to the loan rate of interest.l Others
pelieve that loan interest rates are quite inflexible, and thus,
although the interest elasticity of the supply schedule may not he
negligible, it is not given a chance to wnrk.2 Usury ceilings may
prevent interest rates from clearing merkets. Finally, Professor
Wallich has observed:

At any time there is a more or less conven-

tiocnal range of rates on loans, negotiable and

otherwise, which limits the maximum risk premiums

that can be arranged for. Banks and investors

usually prefer not to become involved in dublous

situations, even 1f they believe their sasctuarial
risk to be adequately compensated for.)

lIra 0. Scott, Jr., "The Availability Doctrine," The Canadian
Journal of Economics and Polltical Science, XXTIT (November 1957), p. 536.

2Kareken, op. cit., p. 295.

5W‘al.‘l.ich, op. cit., p. T768.
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If banks associate dubious situstions with high loan interest rates,
regardless of rates on competing assets, again nonrate terms are
clearing the market.

With the exceptlon Diagram 1 - 2
of the inelastic supply
case, the above reasons |
are exhibited in an ex- I

treme form by the solid loan rate LLiiifillliiiiiiiliil]

of
interest

linz in diagram 1 - 2. ‘
The dotted line shows '
l
|

that the loan rate is in-

determinant from the

I

supply side 1f supply is bond rate of interest
Interest inelastlc.

Somehow the loan market must be cleared. Advocates of the
availability doctrine have suggested tha; "credit rationing" takes
place. Apparently credit rationing implies (1) that & higher per-
centage of loan applications are rejected and (2) that of those
loans which are grantéd to borrovers characterized by ¥ , the
amounts are smaller, the maturities are shorter, and the collateral
requiremepts are greater. The notion of credit rationing can be
seen in the fbllowing quotations:

»e.the allocation of funds is guided by the
banker's desire to allocate quotas to different
uses of funds so as to obtain the right combina-

tion of risk and liquidity in his asset portfo-
lio.s.. When a bank's lending cepacity is



- 2P .

curtailed, the quota available for each group of borrowers
will be cut somewhat, but the quota for risk losns will
tend to fall more sharply than that for credit to prime
borrowers .4

A change in interest rates mway make itself felt
less by affecting profit calculations, and through them
the demand for funds than be affecting the behavior of
financial institutions which lend the funds or act as
intermediaries between the borrowers and the ultimate
lenders. ...As far as commercial banks are concerned a
substantial drop in the official discount rate (accom-
panied by an increase in the liquidity of banks and a
fall in the rates which they charge customers) may induce
them to 'comb the market' more thoroughly than before....
Thus they may be more ready than before to lend to
entrepreneurs who wish temporarily to finance the instal-
lation of new equipment by short-term credits with the
intention of funding the credits later through security
issues, or of repaying them out of working profits....
They mey lower thelr requirements with respect to the
feurrent ratio' which is so frequently used as an index
of the credit-worthiness of customers, and resort to
other devices for creating an outlet for their funds....
The reverse applies more forcefully...commercial banks
will not only tighten the conditions under which they
themselves grant credit to business, but they will also
often resort to credit rationing.2

Diagrem 1 - 3 attempts to represent credit rationing graphically.
let there be a borrower characterized by E who applies to banks
vwhich are identical, except that some have opportunities to invest in
higher yielding securities (which are assumed to be riskless). Assume
that all terms of lending but the rate of interest and tﬁe loan matu~
rity are settled. There are two cases: (1) loan interest rates are

flexible and the supply is elastic and (2) loan interest rates are

lMusgrave, op. ¢it., p. 230.

2F° A. Lutz, "The Interest Rate and Investment in a Dynamic
Economy," The American Economic Review , XXXV ({December 1945),
pp. 828-829.
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inflexible and/or the supply is inelastic. In case 1, nothing can be
said about the ability of the borrower to get long term credite from
the banks which can invést:in higher yielding bonds. This is because
at a sufficiently high level of lcan interest rates, applicants will
be able to compensate these banks for the inconvenience of long term
loans. The curve in 1 - 3 will shift out to the dotted lines when
loan interest rates rise.

In case 2, however; changes in loan interest rates can be ignored.
‘The solid curve in diagram 1 - 3 then implies that when competing
rates are high, loan applicants will be unable to get certain long
maturity 1oans.l Formulating lending hehavior in terms of a loan
6ffer function permits an empirical test of whether terms of lending
do exhibit thls hypothesized response to high rates of interest on
government securities.

The form of the loan offer function must be made explicit if the
theory is to be subjected to empirical test, so we return to the main

argument.

Diagram 1 - 3

maturity

Y
N
rates of interest on government bonds

lTo-place Musgrave properly in this interpretation, one must
assume that longer maturity loans are more risky.
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Let:
R = the loan rate of interest (in percent).
M = the maturity of the loan (in months).
A = the amount of the loan (in dollars);
8 =1 if the loan is secured, 0 otherwise.
Wi = the 1ith relevant characteristic of loan applicants,
1=1,2, «ouy; T &
Zj = the Jjth relevant characteristic of lending banks,

j=l’2’ non’Jn
If no other terms of lending are relevant to & bank, 1 - 1 may

be written as:

1 - 2) F(R, M, A, 8) = G(Wl, Wos eeey W3 7y, ze,‘,.., zJ) .

Can ¥ and G Ube expressed simply? It is not likely that they
are linear in the variables. In the case of G , & firm could achieve
an infinite current ratio by paying off its current liabilities, but
banks do not lend large sums of money for extended periods simply be-
cause of this tfansaction, Similarly, firms with very large net
earnings are not able to obtain loans at arbitrarily low rates of in-
terest. The fact that a firm regularly earns one miliion dollaré
greatly influences a bank's appraisal of its credit worthiness, but
the bank will not be as greatly impressed by the difference between
regular earnings of ten or eleven million dollars. Similar argumente

can be constructed for F .
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For these reasons non-linear (polynomial or logarithmic) formula-
tions of F and G are more appealing.l If F and G are polynomial,
the theory should specify the order of the polynomial and the character
of the interactions between the various arguments of the function.

Some broad conjectures about the relationships can be made.

If equations are written expressing each of the terms as functions
of Z's and W's , ignoring the other terms of lending, & test of the
goodneés of fit of competing functional forms can be ﬁade. Ignoring
other terms of lending clearly weakens the test, but no better alterna-
tive procedure is obvious. In appendix B, a hypothesis that regressions
of terms of lending on W's &and Z's are quadratic in some of the
arguments was rejected. A éimilar hypothesis that these regressions
are logarithmie in the arguments could not be rejected, as réported in
that appendix. Throughout the remainder of this thesis, it is therefore
assumed that F and G are logarithmic in their arguments.2 The re-
strictive properties of logarithmic forms\can be found in calculus
books. The theory of the loan offer function does not preclude ¥ and

G having logarithmic forms.

J"I'hezse non-linear forms are not totally satisfactory in the case
of the loan rate of interest. Because of the existence of a prime
rate, a kink in the offer frontier will occur when borrowers are suf-
f1c1ently powerful to begin to borrow at prime. ZEmplirieally, this
problem may be avoided by using probit regression techniques of
egtimation. If this elaboration is ignored, the misspecification is
probably not very serious. Cf. James Tobin, "Estimetion of Relation-
ships for Limited Dependent Variables," Econometrica, XXVI (January
1958}, pp. 2k-36.

It is necessary to redefine § if logarithms of that variable
are to be teken, If S =1, it was set equal to 10; if § =0,
it was set equal to 1.’
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In order to determine whether equation 1 - 1 or the regressions
mentioned in the preceding paragraph (hereafter called partial loan
offer functions) are indentifiable, it is nec;ssary to consider the
demand for termé of lending. By an argument quite analogous £b the
theory of bank lending, loan applicants are believed to have desires
for certain rates of interest, maturities, amounts, collateral re-
quirements, etc. Each borrower possesses some function, a loan asking
function, which characterizes his desires in terms of his needs., The
functions differ substantially among applicants. By an argument pre-
sented by E. J. Working,l identification is possible if the variance
of the stochastic terms in the supply function {loan offer function)
is substantially smaller than the corresponding variance in the demand
function (loan asking function). Identification is eagier if different
borrowers have different asking functions.

What basis can there be for assuming that the stochastic terms in
the asking function (or partial asking functions) are much larger than
those in the offer function (or partial offer functions)? First, a
borrower desires loans for reasons which are related to seasonal or
eyclical fluctuations in his industry. Second, treasurers of different
firms are requesting loans ana there is no compelling reason for these
individuals to behave similarly. Finally, many of the factors with
which banks are concerned (an applicant's credit position or a bank's
deposit instability) are unreiated to a firm's desire for terms of

lending.

lE. J. Working, "What do Statistical 'Demand Curves' Show?" Read-
ings in Price Theory,{Chicago, Richard D. Irwin, Inc., 1952), pp. 97-118.
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A given bank, however, forces its lending officers to follow
certain common techniques of credit analysis. Greater experience
with processing loan applications on the part of these officers re-
sults in precision (smaller stochastic variance) in lending. Finelly
all commercial banks are subjected to more similar external forces
than are a sample of borrowers drawn from a wide range of industries.
It is therefore possible to ignore demand or the loan asking function.

A loan offer function may be estimated directly by the method of

canonical correlation. This technique involves defining two canonical

variastes:
q = (Iog R)' + kl(log M) + ke(log A)' + kB(Iog S} +u .l
I J
= % a{logW,})'+ = a_ (log2)' +v.
L= 5™ i o I+ 37

The stochastic variable u 1s assumed to be independent of the
terms of lending, but not independent of characteristics of the bor-
rower and lending bank. Similarly, v is assumed to be independent of
those characteristics, but not independent of the terms of lending.

The computational procedure yields those a's and k's which
meximize the correlation between 9 and % subJect to the constraint
that 9 and 9, have unit varianceoe The results of applying this

technique to five samples of loans are reported in Chapter 5.

Lorimes (') on variables indicate that they are defined as de-
viations from their means.

2Harold.Hotelling3 "Relations Between Two Sets of Variates,"
Blometrica, XXVIII (December 1936), pp. 321-377.
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Unfortunately, it is not possible to cbtain standard errors for
the a's and k's . But some basis is necessary for testing which
characteristies of banks and applicants are relevant in lending de-
cisions. A test, which is by no means ideal, is whether charscter-
istics of banks and borrowers are significantly related to each of
the terms of lending. In Chapters 3 and 4 partial loan offer func-
tions are estimated from five samples of loans in order to make this
test.

It should be observed that if there is no substitution between
terms of lending, then the partial loan offer functions ecmpletely
characterize bank lending behavior. The only difference between the
partial loan offer function and the loan offer function is that the
latter permits substitution among terms of lending.

Prior to these econometric investigations, it is useful to examine
the results of a survey of bankers conducted by the American Bankers

Association. This is done in Chapter 2.



CHAPTER 2

OBSERVATTONS FROM AN ATTITUDINAL SURVEY

The discussion in the preceding chapter was suﬁported by interviews
which I conducted with representatives of banks and by answers of bankers
in response to an American Bankers Assoclation qnestionnaire.l Both
sources proved useful in suggesting hypotheses, but neither these inter-
views nor the American Bankers Association survey permit sharp tests
of hypotheses.

The A. B. A. survey, conducted in May 1957, examined the impact of
monetary policy on bank lending. Although results of this survey have
been reported elsewhere, their relevance to a loan offer function and
particularly the availability doctrine justifies the following obseria-
tions.2

The bankers were asked if their lending policies had begome more
liberal, more selective, or were unchanged during the previous two years
for each of five broad catégofies of loans: business loans, consuﬁer
loans, FHA and VA mortgages, other real estate loqns, and agricultural
loans. Théy'reported that in the period 1955 to 1957 they had become

gubstantially more selective in granting mortgage and other real estate

lI am indebted to Pr. E. S. Adams of the A. B. A. for permitting
me to inspect the bankers' answers.

2E. S. Adams, "Monetary Restraint and Bank Credit," Banking, L

(September 1957), pp. 68-142,

- 29 -
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loans than in granting any of the three remsining categories of losns.
There are two apparent reasons for being more restrictive in grensing
FHA mortgages. Flrst, rates of interest on these loans were pegeed and
had gotten out of line with other rates. Second, mortgsges tend to be
rather long term investments and therefore less preferable to commercisl
banks. Both reasons conform well to the Interpretation of the availa-
bility doctrine presented in Chapter 1.

Similarly, real estate loans are generally less liquid, of longer
maturity, subject to severe cyclieal instsbility, and require a rather
specialized lending officer to insure against loss.l If rgal estate
loan interest rates were relatively inflexible, then again the awaila-
bility arguments present a plausible explanation for the bankers'®
behavior,

Iarge banks more frequently reported being more selective than did
small banks. This may be attributable to a much greater increase in
loan demand by customers of these institutions than by those of smaller
banks, Another explanation related to the argument in appendix A is
that all banks experienced s given percehtage increase in demand, but
large banks were less willing to increase loans propprtionafelyu The
right answer must be determined empirically.

In response to the question: "What were the chief reasons for the
changes (in lending polic&)?“, the article by Mr. Adams® reported Lh4

checked "concern over economic trends," 4h% checked "decline in your

lRobinson, op. cit., chapter 12.

2Adams, op. ¢it., p. 69.
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bank's liquidity position,” and 15% checked "decline in bond prices.”
If it can be assumed that bankers who mentiogned a decline in bank
liquidity but did not mention & decline in bond prices were not con-
cerned with bond prices, then the resulis tend to support the Wallich-
Musgrave expectations version of the availability doctrine.

Bankers mentioning a decline in bank liquidity may have been
referring to the growing proportion of loans in bank portfolios during
the period 1955”5701 If interest rates were inflexible, then banks
would be less willing to increase loans at the margin in 1957 than in
1955. Unfortunately, inflexibility of interest rates can not be
measured. Finally, there is some evidence that bankers who reported
greater selectivity in granting real estate and mortgage loans placed
more emphasis on a decline in bank liquidity than those who were more
selective in granting other types of loans.

When asked in what ways they had become more gelective,

.+ 8bout two-thirds of the banks that have become more

selective, state that this involved stricter credit

review. Other respects in which banks have modified

their practices are as follows: 'More consideration

of past relationships with loan applicants' 57%; ‘'Will-

ingness of applicants to meintain good balances' 42%;

'Faster repayment schedules' 38%; 'Scaling down of

loan requests' 25%.

The first three answers suggest that the loan offer frontier of

banks! loan offer function had shifted in with respect to all terms.

IRatios of loans to total deposits for all banks in December
1955 and December 1957 were 45.5% and 49.4% respectively. Federal
Reserve Bulletin, XLIV (April 1958), p. 448; XIV (September 1959),
p. 1156. .

2Ad&ms, 92. EE:E.’ Pe TQe
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The fourth answer suggests that banks became less willing to grant long
maturity loans. The fifth suggests that they were less willing to
grant large loans.

Despite these statements, the great majority of bankers believed
that they had only slightly curbed the increase in bank loans with
greater selectivity. The subsequent more detailed analysis sheds light

on the quantitative ilmportance of the avallability doctrine.



CHAFTER 3

ANALYSTS OF TERM LENDING

This chapter presents statistical results of an analysis of
commercial bank term lending. Data were collected from a small
number of large banks on individual term loans grantéd during the
period January 1955 through October 1957. The data inelude informa-
tion about terms of lending, the credit position of the loan applicant,
and previous relationships between the bank and the applicant. Sampling
problems and techniques are reported in appendix C.l

Section 1 of this chapter defines term lending and presents reasons
for studying such loans. Section 2 contains definitions of the wvari-
ables and hypotheses about a loan offer function., Section 3 reports
empirical findings, and conelusions of the term loan study are sum-

marized in Section L.

3 - 1. Properties of Term loans

A term loan is a loan transaction which has a
final maturity exceeding one year, which may or may
not be secured and which usually specifies repayment
in monthly, quarterly, semi-annual, or annual peyments.

.lI am most indebted to the co-operating banks for their very con-
+ piderable advice and labor while making these data available., Their
over-worked credit departments made substantial contributions to this
research effort. Although it is inappropriate to reveal the names

of the co-operating institutions, their interest in academlc research
is & tribute to themselves and the banking industry.

- 3%
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Moreover, it is evidenced by a note or notes embodying

the ﬁerms and conditions of the loan, or is subject to

a separate {ormal agreement between the borrower and

the lender.

Term lending became popular among bankers in the United States
during the depression when demand for loans was low. Because of the
sharp break with traditional "seasonal" financing, an extensive dis-
cussion of this method of lending evolved in the contemporary banking
literature and has continued to the present day. BRankers have been
cautious in granting term loans and have kept detailed statistical
records of their experience with them.

Current interest in term lending and superlor statistics about
past term lending are compelling reasons for studying this class of
loans.2 Term loans have additional desirable properties. They are
frequently large, which permits an investigator to ignore costs of
lending. Terms of individual term loans vary substantially. Borrowers
with considerably different credit positions are accorded term loan l
financing. Iarge commercial banks grant a sufficiently large number of

’ |
term loans to permit within-bank analyses.

The quantitative significance of term lending at large banks in

New York City may be seen in Table 3 - 1.

lAmerican Bankers Association, Term Iending by Commercisl Banks,
Credit Policy Commission, (New York, American Bankers Association,

1957)5 P- 5.

2A. Hayes, "A Breathing Spell for Monetary Policy," Monthl
Review of The Federal Reserve Bank of New York, XLIT (June 1960%,
pp. 100-10k.,
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Table 5 - 1

Business Icans at Iarge New York City Banks
on Selected Datesl
(in billions of dollars)

10/5/55 10/16/57 10/14/59 10/12/60

All business Ioans 7ol 10.4 10.0 10.2

Term loans 3.5 5.2 5.7 5.6

lenthly Review of The Federal Reserve Bank of New York, XLITIT
(Fetruary 1961}, p. 31.

Differences in term lending behavior among large commercial banks
may be attributable to differences in bank preferences for term loans,
differences in their portfolic positions at the time of lending, dif-
ferences in bank deposit structure, etc. The relevance of results in
this chapter to other banks depends upon the sensitivity of the esti-
mated parameters to these omitted variables. Because the banks which
are considered were not drawn'in a random fashiocn, generalization of

what follows to the population of banks is hazardous.

3 - 2, Hypotheses

Coats of data collection limited the volume of information about
a borrower which could be obtained. In particular, no information was
obtained asbout a borrower's net worth, inventories, liquid assets, or

debt. Among the variables which were recorded are the followlng:
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average losses of the applicant over the 3 to 5 years
immediately preceding the loan (5 if available) if the
applicent experienced net losses over that period,
P =1 otherwise. (in dollars per year)

average net profits of the applicant over the 3 to 5
years immediately preceding the loan (5 if available)
if the applicant experienced net profits over that
period, gp = 1 otherwise. (in dollars per year)
current ratio (ratioc of current assets to current
J_iabilitie-s) of the applicant at the close of the
applicant’s fiscal year immedistely preceding the
loan.

average demand deposlt balances of the applicant at
the lending bank during the year before the loan,

E =1 if no balances existed. (in dollars)

nunber of years which the applicant had continuously
meintained a demand deposit relationship with the
bank at the time of the loan, ¥ = 1 1if there was no
continuous relationship. {in years)

prime rate of interest at the time of the loan. (in
percent)

negative of fhe average working capital of the ap-
plicant over the 3 to 5 years immediately preceding
the loan {5 if available) if the applicant reported
negative average working capital over that period,

W, =1 otherwise. {in dollars)
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W_ = average working capital of the applicant over the 3 to
5 years immediately preceding the loan (5 if available)
if the applicant reported positive average working capital

over that period, Wb = 1 otherwise, (in dollars)

(égj) = negative of the average annual change in the applicant's
m

profits over the past 3 to 5 years (5 if available) if

the change was negative, <§%:) = 1 otherwise. (in
m

dollars per year per year)

(?% = average annual change in the applicant's profits over
the past 3 to 5 years (5 if available) if change was

positive, = 1 otherwise. (in dollars per year

ap
at

.per year)

<§%:> = negative of the average annual change in the applicant's
working capital over the past 3 to 5 years (5 if available)

if change was negative, <:%%) = 1 otherwise. (in
m
dollars per year)

<EE:) = average annual change in the applicant's working capital
over the past 3 to 5 years (5 if available) if change
was positive, (}g{) = 1 otherwise. {(in dollars per
D
year)
H = total assets of the applicant at the close of the fiscal

year immediately preceding the loan. (in dollars)
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V_ = variance of the applicant’s annual profits over the 5
years immediately preceding the loan. ({in dollars
squared per year squared) |

A_ = the amount of loans obtained from other banks (their
participation) in the term loan transaction, if more
than one bank is involved. The variable is not defined
for loans involving only one bank. (in dollars)

E = amount of deposit balanzes carried by some affiliates
of the applicant with the lending bank. {in dollars)

It was necessary to define two variables to represent mean profits,
mean working capital, and trends in prefits and working capital because
of the decision to use logarithms reported in Chapter 1. Similarly,
null values of balances, years of relationship, etc., had to be rede-
fined. This is because logarithms of non-positive numbers are undefined.l

The following hypotheses may be inferred from the discussion in
Chapter 1. Subsequently the hypotheses are defended in terms of the
rate of interest. It is hypothesized that each of the following cause

the rate of interest om the loan to increase, and/or the maturity of the

lThe procedure ig definitely not ideal. There is no reason to be-
lieve that bankers regard zerc as & particularly significant number.
It may be that loans to firms with profits less than ten thousand dollars
have a different profit elasticity thsn loans to firms with profits above
ten thousand dollars. Thern logs should be taken of profits minus ten
thousand. Although this problem is generally intractable, C. I. Bliss
verbally suggested an iterative scheme for those cases where "log zero
values" are below the minimum profit figure contained in the semple.
His method was developed for estimating « and B in the following
equation: ILog y = o Iog {x - B) + u . Urnfortunately, the multivariate
extension of this technique did not comverge and it became necessary to
adopt the above convention,
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loan to decrease, and/or the smount of the loan to decrease, and/or

likelihood of

, - 1
security to incresse.

1) Ceteris paribug, an incresse in an applicant's average
losses am or g decrease in his éverage profits Pb .

2) Ceteris paribus, & decrease in an appliecant's current
ratio C .

3) Ceteris paribus, a decrease in an applicant's average
deposit balance E .

k) Ceteris paribus, a decrease in the length of time Y
over which the applicant has continuously maintained
deposits with the bank,

5) Ceteris paribus, an increase in the prime rate R .

6) Ceteris paribus, an incresse in an applicant's average
negative working <apital Wﬁ or a decrease in his
average positive working capital Wﬁ o

7} Ceteris paribusj an increase in an applicant's
average anpual decline in profits (%g;) or a de-

m
creage in his sverage annual growth in profits (%) .
B

81 (eterisg p&ribué, arn incresmse in an applicant's average

annué.l decline in working sapital <%%> or a de~
m
lBecause S is a dummy variable, statements involving S require

gome interpretation. If regression equations predict a value of 5
close to unity, it is believed that banks are more likely to insist
Interpretations about the variance of residuals of re-

upon security.

gressions invelving 8 are also ambiguous.

is assumed that regressions irvolving S can be analyzed as if 8
a continuous variable.

Throughout this thesis it

is



9)

10)

12)

13)

- Ly .
creage in his average annusl growth in working capital
aw
dt ¢
Y

Ceteris paribus, a desrease in an applicant's total

asgsets H .

Ceteris paribus, an insresse in the ratio of losses to
assets Pm/H or a decrease in the ratio of profits to
assets PP/H .

Ceteris paribus, an incresse in an applizant's borrowings

from other banks {partisipations) Al -

Ceteris paribus, an increase in the variance of an ap-

plicant's profits ﬁ? .

Ceteris paribus, a decrease in balances of affiliates

of the applicant Ea B

Eypothesis . states that if there are two firms, identical in

every essential respect except that one esrned larger after tax profits

in recent years, applying to & baok fcr a losn, then the firm with

larger profits will be charged a lower rate of interest. The rstionale

for hypothesis 1 was presented in Chaphter 1. Average profit figures of

the applicant were employed raither than profits in the most recent year

in order to avold undue noise in the squations and because the credit

literaturel advocates the use of average profit figures,2

;American Bankers Assoclation, op. cit., pp. 9-10.

2

The fact that continucus profit figures were reported for only three
years in some cases may create scome confusion about the estimated profits

coefficients.

In the case of two firms who experienced an identical level
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Hypothesis 2 states that if two firms, identical in every es-
sential respect except that the current ratio differs between the firms,
apply to a bank for & loan, then the firm with the larger current ratio
will be charged a lower rate of interest. The current ratio is partic-
warly significant because current liabilities may be viewed as &
measure of expected short term future outpayments which a firm will
have to make. The ratio of current assets to current llabilities is
therefore a measure of the extent to which these outpayments can be
covered without recourse to outside berrowings.

The current ratio and other variables to be considered in this
chapter should be adjusted for the character of an applicant's business.
Thus firms with a large current ratic may be more prone to bankruptcy
than firms with a smaller current ratic, simply because the current

liabilities of the former are more veletile. Some adjustment for

of profits Po five years ago and who experienced the same rate of

growth of profits g , the following shows that average profits will ap-
pear to be higher if a firm oniy reports profits for 3 years preceding
the loan rather than 5.

. %
1) Ptz(l+g) P, -
) P eetr
2) P =% (L+g)°P/5.
> =l ©
3 £ 2
3) P,= % (L+g) »(L+g)P/5.
3 a1 °

Now if g > 0 , then it will be true that the lowest two terms in summa-
tion (2) will be (1 + g)P, and {1+ g)EP0 . The summation in (3) con-

tains only the other three terms in the summation of (2), therefore

P5 < P5 . However, wide variations in profits seriously gqualify the im-
portance of this observation. Bankers may well place more emphasis on the
most recent years than the simple arithmetic average implies. No attempt

has been made to correct estimated mean profits.
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interindustry differences is made by banks which use techniques ad-
vocated by the Robert Morris Associates.l These techniques involve
copparing a firm's current ratio with the average current ratio of
similar firms in the same industry. No attempt was made to utilize
such techniques in this chapter because industrial classifications are
ambiguous and the typical term loan borrower had few comparable firms
within his "industry.”

A second inadequacy of the current ratioc (and also working
capital) is that current assets include inventories. If a firm's in-
ventories are large, his current ratio may be large; but he may be
close to bankruptey. If the hypothesis is to have the indicated sign,
it is necessary to assume that inventories are controlled. A more de-
tailed analysis would include inventories as & separate variable.

Hypothesis 5 :tates that 1f two firms, possessing identical
income statements and balance sheets and differing only in that one
firm maintains & larger demand deposit balance with the lending bank
than the other, apply to & bank for a loan, then the bank will charge a
lower rate to the holder of the larger balance. One reason for this
behavior is that firms carrying larger deposit balances are expected to
do so in the future and thus in order to charge both applicants the same
effective rate & bank must act 1n accordance with the hypothesis. A
more interesting argument is associated with the fact that applicants

who keep idle balances with a bank perform a favor for the bank by

le. Robert Morris Assoclates, 1958 Statement Studies, Philadelphia,

Robert Morris Associates, 1959.
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reducing its deposit instability. Banks maey prefer to charge such firms
a slightly lower rate rather than risk the loss of their accounts.

Meagurement difficulties obscﬁre the significdnce of E , the ap-
plicant's previcus year ﬁverage balance. Informetion about activity
of balances could not be obtained. If & great number of checks were
drawn on the sccount, bookkeeping expenses and excessive deposit in-
stabilit& may negate the desirability of a large balance. This
qualification is not likely to be too serious because bankers impose
service charges after a certain level of activity.

A second problem arises because it was not possible to obtain
statistics about an applicant's current or previous short term borrow-
ings. The argument for hypothesis 3 is concerned with an applicant's
deposit balance net of other borrowings. Use of E therefore unavoidably
involves a misspecification of the loan offer function. Despite these
objections, it is important to note that banks keep records of gross
deposit balances rather thaﬁ net deposit balances and from comments by
bankers I infer that E is a reasonable proxy for net balances.

A final problem relates to the complexity of organization of con-
temporary borrowers. A corpofation may have five or six affiliated
concerns, each of which carry deposit balances with the hank. Hypothesis
13 represents a crude attempt to take this factor into account. In the
case of certain loans, the banks voluntarily reported "conspicuous”
affiliated balances which-ﬁere factors in the bank's decision to lend.
Needless to say, reporting of such affiliated balances represented an

arbitrary Judgment. It 1s quite difficult to associate balances of &
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huge complex with any particular firm. Empirical examination of
affiliated balances is at best hazardous.

Hypothesis b4 states that if two firms, possessing identical income
statements, balance sheets, and being similar in every other essential
respect except that one had maintained a deposit account with the bank
for a longer period, apply to a bank for a loan, then the bank will
charge a lower rate of interest to the applicant with the longer account
relationship. The reasoning is that banks have more knowledge of old
customers and their businesses. Greater knowledge reduces uncertainty
associated with a loan. Banks ordinarily compensate for uncertainty by
charging higher interest rates.

Tt is of course true that merely carrying a deposit with a bank for
an exﬁended period need not increase a bank's knowledge of an applicant.
Previous loang to the applicant, however, would have conveyed information
to the bank. It is assumed that old depositors are more likely to have
borrowed in the past.l

Hypothesis 5 states that if two identical firms apply to a bank for
a loan at two different points in time at which the bank is in the:same
position except that the prime rate of interest has risen, then the bank
will charge a higher rate when prime is higher. This iz because banks

regard prime as a floor for loan interest rates and tend to set rates at

lAn alternative hypothesis implies an opposite relationship between
years of deposit relationship and terms of lending. This would follow
if banks compete for new accounts by offering low rates of interest.
0ld depositors; due either to inertia or unwillingness to change banks
because of other bank services, are charged slightly higher rates.
A priori, this explanstion does not seem likely and the conjecture is
not tested.
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prime plus some differential for more risky borrowers. Because prime
is essentially a convention among large banks, the hypothesis does not
apply to smaller banks.

The reader may object that movements in the prime rate have little
relevance to the amount or maturity of a loan. Iarge banks move prime
relatively frequently as can be seen in diagram 3 - 1. In interviews,
however, lending officers in commercial banks concede that interest
rates above prime are somewhat less flexible. If banks are initially
in equilibrium and higher loan rates are less flexible when prime rises,
banks may be expected to ration credit® with respect to other terms of

lending in order to clear the loan market.

Diagram 3 - 12

51
o
Prime 3 1
(percent) __JJ
2~_,—rr
1 4

1-1-48 5-1—51 9-i-5h 1-1-58 5-1L61
Time

lThis argument ig conglstent with the availability of credit doctrine.

2Data necessary to construct diagram 3 - 1 were secured from a con-
fidential inter-office memorandum in a large commercial bank. A similar
chart appeared in The Wall Street Journal, August 29, 1960.
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A second argument which does not require inflexibility of certain
rates 1s that banks prefer to substitute less risky loans at higher
levels of market interest rates. Empirically, it is not possible %o
disceriminate between these explanations.

Hypothesis 6 states that if two firms, with identical income state-
ments, etc., and with balance sheets which are identical in every
essential respect except that one has larger working capital (current
assets minus current liabilities), apply to a bank for a loan, then
the bank will charge a lower rate of interest to the firm with larger
working capital. This hypethesis is quite similar to hypothesis 2 and
is an alternative way of formulating the current position of a firm.
Net working capital differs from the current ratio in that it does not
show the relative magnitudes of current assets and current liabilities.

Hypothesis 7 states that if two firms, identical in every essential
regpect except that one has bheen experiencing a larger average annual
growth in net profits or a smaller average annual shrinkage in net
profits, apply to a bank for a loan, then the bank will charge a lower
rate of interest to the firm whose profits have been growing most or
declining least. Firms with groﬁing profits are excellent prospects
for future balances and loan business. Banks may interpret growth in
profits as evidence of superior management. A growing stream of profits,
which is expected to continue growing, provides an increasing safety

margin against unanticipated setbacks in a firm's business.
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The variables <g%> and <=é—-“f> were obtained by regressing
m p

each borrower's profits on time.l The resulting slopes are the variables.
Hypothesis 8 is perfectly analogous to hypothesis 7 except that it
refers to annual changes in working capital rather than annual changes

in profits. The variables %%j) and %%.> were agaln obtained az
m b

slopes of regressions. Growth in working capital may result from growth
in inventories, payment of accounts payable, collection of accounts re-
ceivable or from growth in cagh asgsets attributable to profit flows,
depreciation flows and reductions in investment, dividends, ete., If
working capital is improving over time and is expected to continue to
grow, again an increasing safety margin against unanticipated setbacks
in the firm's business exists.

HBypothesis 9 states that if two firms, identical in every essential
regpect except that one possesses larger total assets, apply to a bank
for a loan, then the bank will charge a lower rate to the firm with
larger total assets. The reascon for this behavior is that large firms
have more banking connections and thus are in a superior bargaining
position.2

Hypothesis 10 argues that if two firms, identical in every es-

gsential respect except that one possesses & higher ratio of average

lThe equation of the regression is P = a + bt + € .

2Total asgets is correlated with many other balance sheet variables
which have been omitted from this analysis. Assets might be viewed as
a proxy for net worth, debt, current assets, etc. Unfortunately, these
variables do not affect a bank's willingness to lend in the same way
and thus the sign of the relationship becomes ambiguous.
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profits to assets or a lower ratio of average losses to assets, apply to
4 bank for a loan, then the bank will charge a lower rate to the ap-
plicant possessing the greater profit rate. This hypothesis differs
from hypofhesis 1 in that it asserts that banks are concerned with the
"efficiency” with which firms utilize their assets rather than with dol-
lar flows. In future research, a more meaningful profit rate might be
expressed as the ratio of profits to net worth.

Hypothesis 1l states that 1f two firms, identical in every essentisal
respect except that one is simultaneously obtaining loans from other
banks, apply to & bank for & loan, then the bank will charge a lower rate
to the firm which is not simultanecusly borrowing from other banks. The
reason is that simultaneous borrowings ineresse the ratio of debt to
equity of the applicant thereby increasing the probability of default.

Hypotheels 12 states that if two firms, identicael in every essential
respect except that one experiences greater varlance of profits over
time, apply to a bank for a loan, then the bank will charge a lower rate
of Interest to the firm with the lower profit variance. The reason is
that future instability of earnings may imply increased probability of
bankruptcy and it may cause a delay in loan repayment (not necessarily
associated with bankruptey).

This variable 1s the residual veriance about the regresaion line

from which (%—%) and (%‘%) ' were obtained. It was only computed
m b

for those observatibns containing five consecutive annual profit figures.”

Iﬁ intgrviéws, bénkeré reported that variability of profits was an
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undesirable feature of loan applicants, but were unable to specify what
measure of variability they employed. Variance of yearly profits is
assumed to be an appropriate measure.

Hypothesis 13 states that if two firms, identical in every essential
respect, both having affiliates or subsidiaries which carry balances with
a bank, apply to that bank for a loan, then the firm with larger affili-
iated balances will be charged a lower rate of interest. The reason for

this hypotheslis was presented while discussing hypothesis 3.

% -~ 3. Empirical Results

Partial loan offer functions were estimated from data on term loans
for each of three large commercial banks. Term loan information col-
lected from smaller commercial banks was elither incomplete or of insuf-
ficient gquantity to permit analysis. Hypotheses 1 through 10 were
tested by ex@mining coefficients of estimated partial lcan offer functions.
Hypotheses 11 through 13 were tested by examining residuals of the
estimated partial offer functions,l

Use of partial loan offer functions for tests of the above hypotheses
is not without objection. A variable may be insignificant in each of the
partial offer functions and yet be significantly relsted to some linear

combinations of terms of lending. It is arbitrarily assumed that, if any

le, Ea, and VP were reported for smaller number of loans than were
the other variables. It was assumed that coefficients associated with
these other variables in each of the four partial offer functions were
independent of the reporting and magnitude of AO, Ea’ and VP . The as-

sumption permits estimation of these other coefficlents with all observa-
tions.
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hypothesis is signifiéant in more than one of the estimated partial
cffer functions, the hypothesis is accepted.l Tests of coefficlents
are one tailed tests and'a coefficient is Jjudged significantly greater
or less than zero if the probability of the event occurring when the
nuil hypothesis is true is less than .025.

Table 3 - 2 reports regressions of the loan rate of interest on
profit and profit rate variables, the current ratio, applicant's
balances, years as a depositor, and the prime rate for each of the
three banks. Tables 3 - 3 through 3 - 5 contain the corresponding
regressions of maturity, amount, and the security dummy variable.

All regressions in the following tables are significant at the

.05 level. The number of observations ranges from 60 to 130¢2

lA decision rule is necessary because the banks were not selected

randomly. With twelve partial offer functions, the probability of a
random variable beling significant at the .025 level at least once is
approximately .26. The probability of a random variable being signifi-
cant in two or more regressions ls approximately .035.

The reader might question why a simple pooling of "t" ratios
would not be & more elegant test than the procedure reported in the
text. The difficulty with pooling is that a varisble may only (1) be
strongly related to one term of lending or (2) be significant in the
cage of one benk. It is quite possible that such variables would not
prove significant when pooled. It is my view that these two cases
should not be ignored. The alternative is to consider each of the
three banks separately, & procedure which would unduly extend this
thesis.

2The reader is cautioned that the sample of loans mentioned in
appendix B is included in regressions of bank l. Approximately 50 per-
cent of the observations from bank 1 were used to determine the ap-
propriate functional form. A purist would insist that these observations
not be included in subsequent tests. 1In fact, regressions estimated
from the fifty percent which were previously used and from the other
half of the sample were not very different.
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TABLE 3 - 2F

Regressions of Iogarithm of ILoan Rate
of Interest

Number in parentheses are the standard errors of the coef-

ficients in this and subsequent tables.

* implies significance at .025 level.

Bank 1 Bank 2 Bank 3
Re .768 .801 740
Constant .29799 .22819 \506L1
(.03879) (.07617) (.O5kL1)
Log B -.021376 0077583 -.048994
(.0LO5LE) (.0126343) {.02144)
log P -.028141 * -.026016 * -.051199 *
P (.003764) (.097273) (.00562k)
Log (Pm/H) LOL3766 J17353 % LObk202
(.035608) (.06243) (.039758)
log (P_/H) -.004033k 0000387 019266
P (.0120053) (.0192769) (.012640)
Iog C -.0035993 0050930 L027917
(.0094913) (.0152388) (.011215)
Iog E -.0022438 -.0012317 .005T964
(.0022897) (.00356L0) (.00%8054)
Iog Y .0013883 .011829 -.OL10hL *
: {.0081666) (.012885) (.013261)
Iog R 8845 * .9k109 * .82513 *
(.04975) (.07117) (.07837)
1
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TABLE 3 - 3

Regresasions of Iogarithm
of Loan Maturity

Bank 1 Bank 2 Bank 3
R® .300 507 .252
Constant 2.7423 2.4538 1.9245
(.2805) (. 4oL8) (.3262)
Log P .0223h9 LOTT759 .089841
(.076251) (.082036) (.128551)
Iog P - 01642 .097984 * 061644
P (.2722) (.0kT1225) (.033717)
Log (Pm/H) .087133 - 39020 .033918
(.257463) (.40538) (.2383L3)
log (P_/H) 13893 -.0091561 " -.069556
P (.08780) (.1251702) (.075777)
log C 25379 * .23589 * 21279 *
(.06863) {.09895) (.06724)
Iog E .0099599 -.027579 -.014139
(.0165557) (.023142) (.02281k)
Iog Y -.001k0k4 .10170 .019700
(.0590489) (.08367) (.079500)
Iog R -1.6371 * -2.Lfog * ~1.1492 *
(.3597) (.46213) (.4698)

¥ implies significance at .025% level,
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TABLE 3 - 4

Regressions of Logarithm
of Amount of Ioan

Bank 1 Bank 2 Bank 3
R® 436 .53%6 479
Constant 3.8782 3.4590 2.7861
(.3947) (.6300) (.6623)
log P 34318 .4hg28 62381
- (.10730) (.10451) (.26101)
log P 30118 * 34179 * L4h388 *
P (.03830) (.06016) (.068146)
Log (P_/H) -.23291 31845 - .060286
(.36231) (.51641) (. 483947)
Log (P_/H) -.2248k - .0209343 - 29203
P (.12216) (.159452) (.15386)
Iog C -.11031 ° -.07h821 -.17331
{.09658) (.1260521) (.13652)
Iog E LOT1128 * 064824 * 052576
(.023298) (.029481) (.046322)
Tog Y -.082879 0024384 -.059843
(.083096) {.1065818) (.161421)
Iog R -.2L78% .50L05 -.22943
(.50619) (.95400)

(.58871)

* implies significence at .025 level.
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TABLE 3 - 5

Regressions of lLogarithm
of Security "Dummy" Variable

Bank 1 Bank 2 Bank 3
R .238 .26k 222
Constant . 64815 -.14593 64072
{42578) (82473) (.61148)
Log P .31561 * 20416 .23161
(.11575) (.13680) (.24098)
log P -.097139 * .0032402 -.071817
P (.0k131k) (.0787505) (.063206)
log (P_/H) 1.0529 * ~o15262 L3284
m (.3908) (.67600) (. 44680)
Log (P_/H) - 24308 -.55109 * -.23919
P (.13177) (.20873) (.14205)
Iog C -.10298 .1080k4 -.20391
(.10418) (.16500) (.12604%)
Iog E 0050158 0076621 L07694k
(.0251320) (.038591k) (.042767)
log Y -.12%2p -.10592 - 3LL6Y *
(.0896L) (.13952) (+14903)
Iog R -.055012 -.79358 -.51984
(.5460k) (.77063) (.88077)

¥ implies significance at

025 level.
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Hypothesis 1 1s accepted because the profit variable PP s signif-
icant in eight of twelve regressions and the loss variable Pm is
significant in one. Unfortunately, had the hypothesis sbout the loss
variable been of the opposite sign, that variable would have been
slgnificant in five of the regressions. In other words, the results
suggest that firms which experience large losses or profits are lent
money on easier terms than firms with small net profits. The loss
paradox apparently derives from misspecification.

One explanation is that profits are highly correlsted with zcale
variables, total assets and net worth. Doubt is cast on this explana-
tion by the credit literaturel on term loans which emphésizes earnings
rether than net worth. When total assets 1s added to the above regres-
sions, the fit is not improved. Nevertheless, Pﬁ coefficients might
change sign 1f the right scale variable were employed.

A second explanation which geems more plausible derives from the
observation that firms which lose substantial sums of money for
periods of three to five years are exceptional firme. They are'even
more exceptional when commercial banks will lend them money for a period
of years. Their exceptional characteristics may include development of
new products, particularly capable management, ete. Had these charscter-
istics been included in the regressions, perhaps Ph wﬁuld have coef-
fiecients of a different sign.

Concentrating on the RP coefficients, the estimated profit

elasticity of the loan rate of interest varies between .026 and 051 and

lAmerican Bankers Association, loc. cit.
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differs significantly between the banks. Thus a tenfold increase in s
firm's profits will permit it to borrow term money at a rate of interest
which is lower by approximately one fourth to one half of & point.

In the case of bank 2, increases in a firm's profite induce that
bank to lend at longer meturities. A similar statement does not
characterize the other banks.

A1l three banks grant larger loans when an applicant's profits
rise. Profit elasticities with respect to amount vary from .30 to .4k
and the coefficients differ significantly between the bénks.

In thé cage of bank 1, increases in a firm's profits and decreases
in a flrm's losses are associated with increased likelihood of security.
Similar sfatements do not apply to the other banks.

Hypothesis 2 is accepted because coefficients of € are significant
in each bank's maturity regression. Banks lend further into the future
&8s an applicant's current ratio improves. The current ratic elasticity
of maturity varies from .21 to .25, a difference well within the standard
errors of each of the estimates. The coefficient of C has the wrong
sign in the rate regression of bank 3. There is no obvious reascn for
this and it is assumed to be spurious.

Hypothesis 5 is accepted because coefficients of E are significant
in the amount regressions for banks 1 and 2. Firmes holding larger
balances at these hanks tend to be granted larger loans;' Balance elsg-
ticities in both cases are approximately .07.

Hypothesis U4 is accepted although significant coefficients of Y
appear only in regressions involving bank 3. 014 depositors are able
to secure loans at lower rates of interest and more frequently without

security.
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Hypothesis % 1s accepted. Coefficients of R are significant
in the interest rate and maturity regressions for all three banks.
The prime rate elasticities of the loan rate of interest are .88,
.94, and .83 for banks 1, 2; and 3, respectively. The lower two
elasticities are significantly different from unity., This should not
necessarily be interpreted as evidence of credit rationing. Bankers
frequently express loan rates to borrowers as prime, prime plus a
quarter, prime plus a point, etc. The logarithmic fbrmulation assumes
that differentials from prime increase proportionately with the level
of prime. Conseguently, if many loans afe made at rates above prime
and the differentials are independent of prime, the coefficient of R
would be expected to be less than unity.

Coefficients of R in the case of the maturity regressions are
revealing. Increases in the prime rate tend to shorten the maturity of
new loans.l The result suggests that loan interest rates did not or
could not rise sufficlently above prime to induce banks to grant~very
long maturity term loans. Because movements in the prime rate are
correlated with movements in bill rates, discount rates, bond rates,
etc.; one implication of restrictive credit policies by menetary
authorities may be a reduction in the willingness of banks to grant
longer term loans. This result might also derive from the Wallich-

Musgrave interpretation of the avallabllity doetrine if it is believed

Ithe coefficient of R in the case of the maturity regression for
bank 2 1s misleading. A sampling difficulty described in appendix C
caused the coefficlent to be negatively biased. The conclusion in the
text would probably still hold if this bias could be eliminated.
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business expectations are inversely related to the level of interest
rates. Other coefficients of R are not gsignificantly different from
ZETO,

When working capital, Wm and Wb s change in working capital
/
dw\> aw . dap dap
3T and dt) , change in profits x and <'&"E> P
m D m D

and total assets H were individually added to the above regressions,
fits of the regressions were not signifieantly improved. Therefore,
hypotheses 6, 7, 8, and 9 are rejected.

Hypothesis 10 is accepted. The coefficient of the negative profit
P
m
H

rate in the interest rate regression of bank 2 is gignificant.

Firms which have negative profit rates are forced to pay higher in.

P

terest rates. In the case of bank 1, the coefficient of _ﬁE_ in

the security equation is significently positive impilying that more

negetive profit rates increase the likelihood of security. For the
P
same equation of bank 2, the cocefficlient _ﬁE_ ig significantly

negative lmplying that higher profit rates decrease the likelihocd of

P

P
security. Other coefficlents of _EE_ and fﬁE— are not

significantly different from zero.

lOne banker suggested that this result reflected a diminution
of demand for these funds. His argument is equivalent to saying that
the partial loan offer function was not identified. Such arguments
are not convinelng unless reasons for lack of identificatlion can be
suggested.
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Hypétheses 11, 12, and 15 are rejected. Residuals of the above
regressions were regressed on AO, Vp, and Ea individually. Only
those observations containing nonzero values of the independent
variabie (Ao, VP’ or Ea) were included in each of the calculations.
Infrequent reporting of affiliated balences limited empirical ex-
amination of hypothesis 13 to one bank. None of the four slopes were
significantly different from zero.w-

Two banks reported the volume of participations Ao « In both
cases no coefficients were significant. Interestingly, had the
hypothesis implied opposite signs and the.rejection regions been 05,
both coefficients in the amount (residuasls) equations would have been
significant. In other words, simultaneous outside borrowing seems to
increase the amount of term money & bank will lend to a borrower. One
possible explanation is that confidence in a borrower grows in the
mind of a banker if other bankers concur in his decision to lend. A
second explanation, verbélly supported by an officer in a bank, is
that active participation in loan syndicates is a matter of prestige
and a show of competitife strength. Further empirical work is nec-
_essary before these explanations can be accepted.

Variance of an applicant's profits was analyzed for each of the
three banks and none of the coefficlents were significant.

Two additional tests were performed on the term loan samples.

The first examined the hypothesis that all three banks could be

lIt should be recalled that reporting of Ea was voluntary. More

systematic data collection might conceivably alter the conclusion.
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characterized by the same partial loan offer functions rather than
separate functions for each bank. Employing the F ‘test, the
hypothesis is rejected at the .05 level in the cases of the rate of
interest and maturity regressions. The ability of an aspplicant to
obtain certain rates of interest and certain maturities clearly de-
pends upon the bank to wﬁich he applies. The hypothesis is accepted
in the cases of the amount and dummy security variables.

The second test examined the hypothesis that if the sample for
each tank were split in two sections, loans granted from Januasry 1955
through May 1956 and loans granted from June 1956 through October 1957,
the estimated partisl loan offer functions would not be significantly
different from the equations reported in tables 3 -~ 2 through 3 - 5.
Again employing the F test, the hypothesis is accepted in a1l four
regressions of each of two banks. However, for a third bank, the
hypothesis is rejected in the maturity and dummy security regressions
at the .05 level.

In a comparison of the first and second half of the pericd, the
following stetements apply to that bank. Flrms were requlred to have
a higher current ratio in order to be granted & loan of a particular
maturity. The‘bank became even less willing to grant ilong maturity
loans ag prime rose. A higher current ratio was necessary in order
to - achieve a particular probability of a collateral requirement.
Further, the bank madg fewer loans to firms which experienced mean
losses over the preceding three to five years. A subsequent con-
versation with an officer of this bank confirmed that there was a

gharp change in lending policy early in 1956. This change included
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a greater unwillingness to make term loans. It iz of interest to ob-

serve that thils tightening did not involve a change in the interest

rate regression.

3 ~ h. Summary

In Chapter 3, partial loan offer functions were estimated from
data on term loans collected from three large commercisl banks. The
regressions suggest that a borrower's profits are significantly re-
lated to all terms of lending. Apparent misspecification of the loan
offer function prevented a borrower's losses from belng significant.
Firms with higher ratios of recent profits to assets borrow more fre-
quently without collateral and at lower rates of interest.

A borrower's current ratio is positively related to the loan
maturity which he cobtains. In the case of two of the banks, larger
past deposit balances permit applicants to obtain larger loans. An
older depositor may borrow at lower interest rates and more frequently
without collateral from one of the banks.

For all three banks, increases in the prime rate result in in-
creagses in loan interest rates and declines in willingness to grant
long maturity term loans. The latter might be interpreted as evidence
of eredit rationing.

There are significant differences in the rate and maturlty re-
gresgiong of the three banks. In the case of one bank, the loan offer

function appeared to change in the second half of the 1955-57 period.



CHAPTER 4

ANALYSTS OF COMMERCTAL AND INDUSTRIAIL LENDING

This chapter reports results of statistical tests performed on
samples from the 1955 and 1957 surveys of business lcans collected
by the Board of Governors of the Federal Reserve System.l The
surveys contain information on loans of various amounts and matu-
rities, in contrast to the large, long maturity term loans considered
in Chapter 3.

Data gathered in the surveys permit examination of the relevance
of a few borrower characteristics to the loan offer function. More
importantly, tests of hypotheses about the effects of some bank
characteristics on bark lending can be made, because the dats were
collected from & large number of banks. Finally, tests of the impact
of increased bond interest rates on bank lending can be performed.
The last set of tests 1s possible because samples collected I1n 1955
and 1957 were drawn at points of time when interest rates were re-

spectively low and high.

lI am most grateful to the Board for making available summaries
of these surveys. Valuable comments and assistance were obtained
from Mr. Edward P. Snyder of the Panking Section of the Board's
Division of Research and Statistics.
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Sectlion 4 - 1 congsiders the data, variableg, and hypotheses con-
cerning the loan offer function at a point in time. Section 4 - 2
Presents results of empirical tests of these hypotheses, Tn Section
4 - 3 hypotheses and empirical results &bout the impacet of higher
bond interest rates on the loan offer function are reported. Section

4 - L summarizes the analysis of the Federal Reserve surveys.

4 - 1., Hypotheges

A description of the surveys and their sampling technlques may

be found in the April 1956 and the April 1958° Federal Reserve Bul-

letins. For reasons of cost, only data relating to one diétrict of
the Federal Reserve System could be processed. Apparent balance in
terms of industry, size of banks, and demend for loans suggested the
Cleveland district and it was selected.

The surveys collected information on individual loans granted
by a sample of member banks. Four conditions had to be met by the
loans in the surveys if they were to be included in the present
study:

(1) They must have been granted to firms in the

United States (1955 only).
(2) They must have had maturities (when granted) of

not more than ten years.

lJames B. Eckert, "Business Ioans to Member Banks," The Federal
Reserve Bulletin, XLIT (April 1956), pp. 337-340.

2 ames B. Eckert, "Member Bank ILending to Small Business, 1955-7,"
The Federal Reserve Bulletin, XLIV (April 1958), pp. 393-39k and
Pp. 410-411.
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(3) They must have been granted or approved in the month
immediately preceding the date of the survey.

(4) All variables considered in this chapter had to have
been reported.

The following new varlables were reported in the 1955 survey:

D = the level of deposits of the lending bank in June of the
‘&ear of the survey. (in dollars)

I = ratio of lending bank's commercial and industrial loans
to its total assets, as of the survey date. (in percent)

B = 10 if borrower was located in the same metropolitan area

as the lending bank, B = 1 otherwlse.

Both survéys reported H , the total assets of the borrower; R ,
effective loan rate of interest; M , the maturity of the loan vwhen
granted; A , the amount of the loan; and 8 , the dummy security variable.
Unfortunately, the 1957 survey did not collect informetion on L
and B .

Variables D, L , H, and M were recorded in class intervals.
Thus the level of deposits of a lending bank might be reported in the
interval of ten to twenty million dollars. If an observation fell into
an interval, it was arbitrarily assigned the mldpoint. If the class
interval had an open end, an estimate of its mean was obtalned from
other sources. Theée sources are described in appendix D. This pro-
cedure may bias the results, but in most cases a sufficlent number of
classes existed to reduce this blas to negligible proportions. An

exception was the loan ratio L where only four classes were avallable.
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The theory developed in Chapter 1 assumed that loans were suf-
ficlently large or of sufficiently long maturity thet costs of lending
could be ignored. In view of the fact that nearly forty percent of
the loans in the Fed. samples were to borrowers with total assets
under $5o,odo. and ninety—percent for periods of less than one year,
this assumption may not be valid. Small loans and loans with short
maturities will be relatively less desirable than would be true if
lending were costless. With this qna.lifica.tion,l the following
hypotheses may be inferred from the theory:

(1) Ceteris paribus, as the total assets of a borrower in-

creases; the rate of interest on the loan decreases
and/or the maturity of the loan increases and/or the
amount of the loan increases and/or the likelihood
of security decreases.

(2) Ceteris paribus, as the level of deposits of a lending

bank increases, the rate of interest on the loan in-
creases and/or the maturity of the loan decreases and/or
the likelihood of security increases.

(3) Ceteris paribus, as the loan ratio of the bank increases,

the rate of interest on the loan increases and/or the
maturity of the loan decreases and/or the amount of the
loan decreases and/or the likelihood of security ine-

creages.

lThis qualification is probably not serious. Small loans earn
small sums, but their credit analysis is also simple and cheap,
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(&) Ceteris paribus, if the borrower resides in the same city

as the lending baﬁk, the rate of interest on the loan is
lover and/or the maturity of the loan is longer and/or
the amount of the loan is larger and/or the likelihood
of security is smaller.
Supporting arguments for these hypotheses are developed in terms
of R ., The remaining relationships in the hypotheses may be inferred,

mutatis mutandis, because R is believed to be & complement of M

and A and a substitute for 8 .

Hypothesis 1 states that if two firms apply for a loan, then the
firm with larger total assets will be charged s lower rate of interest.,
It may be defended on the grounds that bankers believe the probability
of default is smaller when a borrower's assets are larger.

The fact that coefficients of borrower's assets were insignificant
in Chapter 3 should not discourage use of the variable in this chapter.
Profite and assets are highly correlated and coefficients of profits
were significant in Chapter 3. Information on a borrower's income was
not obtained in the Federal Reserve surveys; total assets is viewed as
a proxy'for an applicant's profits.

Hypothesis 2 states that 1f identical firms apply to banks, dif-
fering only in size, then larger banks will charge higher rates of
interest. This hypothesis is derived from three assumptions:

(1) banks are averse to deposit instability, (2) a bank's utility
function is quadratic with respect to changes in the level of its
deposits, and (5) the analysis in appendix A charscterizes banks in

the real world.
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The hypothesis makes no statement about the relationship between
the amount of the loan and the level of deposits of the Jending bank.
However, the relationship is prébably positive because commercial
banks are not permitted to lend sums in excess of ten percent of
thelr net worth. Tradlitional bank examination standards require the
level of a bank's deposits and its equity to be positively correlated.

Hypothesls 3 states that if identical commercial firms apply to
banks, differing only in their business loan ratlos, then banks with
higher ratios of commercial and industrial loans to deposits will
charge higher rates of iﬁterest.l This hypothesis utilizes the
notion of peortfolio balance, These banks have some common optimum
portfolio; if the proportion of business loans 18 low, they lower
rates to encourage more business lending. Rates will be raised if
the banks have too many business loans.2

Specialization of lending may operate to offset this hypothesis.
If some banks speclalize in agricultural loans, they may feel quite
inexperienced when lending to menufacturers or shopping centers. This
lack of experience induces such banks to be conservative commercial

and industrisl lenders. Following the same line of ressoning, some

lThe reader may object that lending by banks during the month
prior to the survey date may influence the loan ratic at the time of
the survey. The ideal loan ratio for the purposes of this hypothesis
is that existing a month prior to the survey date. However, this
ideal statistic is not available and it is reasonable to assume that
the ratio existing at the time of the survey had not been appreciably
altered during the preceding month.

QCf. James Tobin, "Iiquidity Preference as Behavlor Towards Risk,”
The Review of Economic Studies, No. 67 (February 1958), pp. 65-86.
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banks may view themselves essentially as lending institutions while
others prefer to be regarded as depositories. The former institutions
are systematically more aggressive lenders. Their loans to borrowers
of given means are at lower interest rates, of longer maturities, of
larger amounts, and with lower probability of collateral. The latter
banks are more conservative lenders,

The question of whether a common portfolio bslance or specializs-
tion best describes the real world is important for appraising the
ease of obtaining credit in certain communities where banks have high
business loan ratios. There is no theoretical basis for selecting
which of the two hypotheses is right. Fmpirical tests will doubtless
reflect both patterns of behavior.

Hypothesis 4 states that if a bank recelves two loan requests
from borrowers identical in every respect, except that one of them is
located in & different ecity than that in which the bank and thé other
borrover reside, then the bank will charge a higher rate of interest
to the first borrower. Among the reasons which support this hypothesis
are: (1) higher costs of processing and checking distant borrowers,
{(2) & belief that the elaséicity of demand for loans is greater in the

bank's own city, and (3) greater ease of surveillance of the borrower.

4 - 2. Empirical Results

Partial loan offer functions were estimated from a sample of ap-
proximetely 3000 loans. Hypotheses 1, 2, and 4 are one tailed tests
of parameters and again the .025 level of significance was selected.
Hypothesis 3 is a two tailed test and coefficients of L are tested at

the .05 level.
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As in Chapter 3, statistical tests of parameters in partial loan
offer functions are not ideal tests of the theory. Hypotheses are
again judged to be accepted if at least two coefficients are signifi-
ca.nt.l Table 4 - 1 reports the estimated partial loan offer functionsg.

All multiple regressions in Table 4 - 1 are significant at the
.01 level. Hypothesis 1 is accepted. Coefficilents of total assets X
are significantly different from zero in all four regressions. The
asset elasticity of the rate of interest is .066. Thus if a firm had
previously borrowed at eight percent and suddenly expanded its asszets
tenfold, it could expect to borrow at about seven percent.2 Banks ap-
parently do view a borrower's total assets as a measure of expected
default risk. The reader should recall that total assets is a proxy
for other income and balance sheet varisbles which were not recorded.

Hypothesils 2 is accepted; larger banks charge higher rates of
interest to and are more likely to insiet upon ceollateral from bor-
rowers of a partlicular size. The failure of the hypothesis in the
case of the maturity regression is a bit puzzling. One explanation
is that small banks do not in practice make loans with long maturities.
There is probably a tendency to issue short maturity notes with the

implicit understanding that these notes will be renewed if conditions

lThe probability of & random variable being significant at the
025 level 1n at most one regression is .997.

2The statement obviously makes the usual static cross-section
asgumption that differences between borrowers at a point in time are
analytically identical to differences in & given borrower at different
points in time.



TABIE 4 - 1

Partial Ioan Offer Functions Estimated From the
1955 Federal Reserve Survey of Business Loans

Dependent >
Variable R Constant Iog D Iog L Tog H Iog B
Iog R 287 1.04771 0054857 * -.01209% -.066186 * -.010048 *
(.0023484) (.0064626) (.0020187) { .0047189)
log M 009 .1996L ~.021283% 1413 %% .022868 * - 074805
(.013009) {(.035799) (.011182) (.026140)
Iog A 513 -.056965 060246 * 088687 ** 63398 * -.012915
(.014878) (.0h0943) (.012789) ( .029896)
Iog S .018 55192 042968 * .010879 -.081928 * -.099366 *
(.013516) (.037194) (.011618) (.027158)
* implies significance at .025

% implies

significance at .05

'OL'
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of the borrower do not change drastically. Iarger banks, on the other
hand, may prefer to make term iocans because of the lower average legal
and administrative costs associated with the larger loans which they
grant. The fallure of the coefficlent to be significant way result from
a failure of the survey to measure the effective maturity of loans of
small banks.

Unfortunately, if L and B are omitted from the regressions,
the coefficient of D is not significant in the inferest rate equation.
As 1s usually true when multicollinearity appears, the meaning of this
second result is unclear. The hypothesis is still accepted on the basis
of the significant coefficients, but further research ie necessary be-
fore doubt is extinguished.

Hypothesis 3 is rejected in favor of the specialization hypothesis
discussed above. Tﬁe cogfficient of the business loan ratio is signif-
icantly positive in the maturity and amount regressions and narrowiyﬂ
misses being significent in the interest rate regression. Banks with
high business loan ratios meke new business loans which have longer
maturities and larger amounts to borrowers of any particular size.

This result contradicts a view that banks have some cormon optimum
portfolio toward which they constantly adlust.

An explanation for the failure of the hypothesils in the interest
rate and dummy security variable regressions is that aggressive banks
prefer to compete only with certain terms of loans, i.e., maturity and
amount. This explanation is consistent with statements sometimes en-
countered in the banking literature concerning the undesirability of

interest rate competition.l

lBeckhart, op. cit., pp. 305-T.
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Hypothesis 4 is tentatively accepted because of significant co-
efficients of B in the irnterest rate and dummy security variable
Qegressions. The coefficient of B possesses the wrong sign in the
case of the maturity and amount regressions. Indeed if the hypothesis
had predicted that the coefficient in the maturity regression be
negative, the coefficient would heve been significantly different
from zero. No single explanation for the failure of the hypothesis
in these regressions is cobvicus. Further research on the relationship

of location to bank lending is needed.

4 - 3., The Impact of High Interest Rates

Higher interest rates on competing assets influence the terms at
which firms may obtaln loans. Analysis of the impact of different
levels of interest rates on the willingness of commercial banks to
lend can only be accomplished by examining bank lending at different
points in time. If the effect of competing interest raée changes is
to be identified, other variables which influence the willingness of
a bank to lend must be considered at the various points in time, A
brief discussion of factors influencing the lean offer function in
October 1955 and October 1957 follows. It may be seen that, 1f any-
thing, the net effect of these other factors would tend to discourage
bank lending in 1957.

Both Federal Reserve surveys were conducted in early October,
thus permitting seasonal determinants of lending to be ignored.
Although a modest increase in unemployment was occurring in the fall

of 1957, business expectations were by no means bleak., They were
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probebly more pessimistic than in October 1955 when the economy was
prospering. This change in the economic picture probebly induced
bankers to be more cautious when granting loans. In both periods,
discount rates had risen one half point in the two months preceding
the survey dates. Very similar patterns were exhibited by the prime
rate and bill rates in the same two month periods.

The most ilmportant difference in the loan market on the two
survey dates was higher interest rates in 1957. Between October
1955 and Octeber 1957 new issue bill rates Jumped from 2.23 to 3.58,
prime rose from 3.50 to 4.50, rates on banker's acceptances rose
from 2.23 to 3.75, and rates on United States Government long term
bondé rose from 2.89 to 5.75.1

Another difference was that the ratio of loans to deposits of
most commercial banks was higher in the second period. This change
in bank portfolios would be expected to make banks more cautiocus when
granting loans.

The following hypothesges may be inferred from the theory pre-
sented in Sections 3 and 4 of Chapter 1.

(5) Ceteris paribus, when rates of interest on competing

assets are higher, borrowers of any particular size -~
(a) pay a higher rate of interest on their loans.

(b) receive loans with shorter maturities.

(¢) receive smaller loans.

(d) are more frequently required to provide security.

lfederal Reserve Bulletin, XLII (April 1956), p. 365, and Federal
Reserve Bulletin, XLIV (April 1958), p. 457.
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(6) Ceteris paribus, when rates of interest on competing assets

are higher, the deposit coefficient (elasticity) of ~-
(a) +the loan rate of interest is more positive.

(b) the maturity of the loan is more negative.

{c) +the amount of the loan is more negative.

(d) the likelihood of security is more positive.

Part (a) of hypothesis 5 is consistent with the conventional theory
that loan rates of interest clear loan markets. It may also be con-
sistent with the "levels" version of the avallability of credit doctrine
which does not always prohibit movements in loan interest rates. But
as observed earlier, supporters of that doctrine believe that these
movements a&re insufficient to clear loan markets. Parts (b), {¢), end
(d) of the hypothesis reflect their view that credit rationing is nec-
essary to clear loan markets when interest rates reach higher levels.

Credit rationing may also he achieved by increasing the number of
loan rejections instead of altering terms of lending. Neo direct test
of this form of credit rationing is possible in the present thesis be-
cause information on rejections is no% avallable. However, it seems
strange that bankers would not ration credit both by increasing re-
jections and modifying terms of lending. If only the former technique
is employed, then banks must behave inthe following fashion. If a

firm seeks a two year loan of $10,000, the banker simply says "yes" or

n "
-

no He doas not attempt to scale down the firm's request or to ex-

tract a faster repayment schedule. 1In fact, he behaves contrary to the

Chapter 2.
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Hypothesis 6 implies that an increase in competing interest rates
causes large banks to be even less willing to lend than small Tanks.
Part (a! of this hypothesis reflects the conventionasl view that in;
creased aversion to lending results in higher interest rates. Parts
(b), (e¢), and (d) reflect the corresponding credit rationing arguments.

Table L4 - 2 reports multiple regresslons of each of the terms of
lending on the level of deposits of the lending bank, total assets of
the borrower, and a shift constant. For purposes of teasting the
hypothesis, separate slopes were estimated for the variables in each
of the two surveys. The total number of observations is on the order
of 5000 and all regressions are significant at the .01 level.

Part (a) of hypothesis 5 is accepted. Inspection of the loan rate
of interest regression reveals that in 1957 borrowers had to pay higher
rates of interest. This conclusion is true because the coefflcient of
the shift constant is significantly positive and the asset elasticity
of the loan rate of interest is significantly less negative. The
change in asset elasticity implies in addition that the interest rate
differentials between swall and large borrowers were smaller in 1957.
Acceptance of part (&) of hypothesis 5 is consistent with the con-
ventional theory of the loan market and the availability of credit
doctrine.

Parts (t), (c), and (4) of hypothesis 5 are rejected. First, co~

efficients of C are not significantly different from zero in the

57
case of the maturity and dummy security variable regressions. In the

amount regression, the coefficient of C is significantly positive

37



TABIE 4 - 2

Partial Ioan Offer Functions Estimeted From the

1955 and 1957 Federal Reserve Surveys of Business Ioans

Dependent

; 2
Variable R Constant 657 Iog D55 Tog D57 Log H55 Iog H57
27374 .
Log R .255 - .089367 * 0033392 -.0013864 -.065%26 ¥ | -.037387 *
(.oo5k164) | (.0021005) | (.0023366) | (.0019706) | (.0018213)
NINY Yo
Log M 007 | 23679 052545 -.0031113 -.0006963 .033151 * .029188 *
(.031816) (.012339) (.013726) (.011565) (.010698)
~.2433 5 .
log A 591 | =STHORES .22165 .07hg22 * 070752 * L3757 ¥ 68951 *
. {.034309) {(.013306) {.014801) (.012483) {.011527}
.S0 g
Iog S .018 700 0006333 043566 * 023140 -.071970 * | -.076586 *
(.030988) {,012018) (.013368) (.o11274) | (.or0420)

*  implies significance at the .025 level.

1

1955 would have D

1957 would have

25

Dss

=D,D
=1, D

=1, H
=D,

57
57

55
Hs5

= H,
=1,

g7
By

=1, and C
=H, and C

57 =0 -
zlc

27

Definitions of the independent variables in Table 4 - 2 are as follows. A loan made in
Similarly, & loan made in

_9L,
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implying that at least some borrowers could obtain larger loans in 1957,
contrary to the availabillty argument.

Second, none of the three asset elasticities changed in such a way
as to bear out the hypothesis. The 1957 asset elasticity of maturity is
not significantly different from the corresponding 1955 elasticity. The
asset elagticity of amount 1s significantly higher in 1957 than in 1955,
contrary to the availability doctrine. A borrower of a given size could
obtain larger loans in 1957 than in 1955. The asset elasticity of the
dummy security variable is not significantly different in the two periods.

As observed previously, business conditions were deteriorating in
October 1957. This deterioration should have changed the coefficients
of C and H in precisely the direction suggested by the doetrine.

o7
The failure of the levels version of the availability doetrine 1s thus
1,2
even more conspicuous.
In Chapter 2, it was observed that bankers believed that credit
rationing had not appreciably reduced the growth in their loans. Their

view is consistent with the outcome of tests of hypothesis 5.

lThe regressions in Table 4 - 2 suggest that the trade-offs between
the loan interest rate and other terms of lending changed between the
two surveys. Table 5 - 3 iIn the subsequent chapter reports that nonrate
terms were relatively more important in 1957. But if all borrowers ob-
tained credit at the same or better terms (wilth the exception of the
loan rate of interest), this observation 1s of little value as an ex-
planation of the effectiveness of monetary policy.

2Professor Henry Wallich has verbally suggested an explenation of
the sbove results consistent with the availablility of credit doctrine.
He argues that bankers normally tend to become more liberal lenders as
the economy moves further awsy from a previous recession. TIf banks were
unusually conservative lenders in 1955 because of the 1953-54 recession,
then the arguments in the text must be qualified. I do not share this
view.



- 78 -

Hypothesis 6 is also rejected. No deposgit elasticity changed
significantly in the two year period. In other words, there is no
evidence that borrowers from large or small banks bear the burden of

higher competing (bond) interest retes more heavily.

L - L, Summary

The analysis presented in Chapter U4 differs from that in the pre-
ceding section in two essential respects: (1) it was not limited to
a consideration of term loans and (2) differences in lending policies
between banks could be described to some extent.

Total assets of the borrower is positively related to the maturity
and amount of & loan and negatively related to the loan rate of interest
and the security dummy variable. Borrowers who reside in the same
metropolitan area as the lending bank apparently borrow at lower rates
of interest and with a smaller frequency of security than other bor-
rowers. Some doubt about the meaning of borrower location is intro-
duced by a negative relationship between B and loan maturlity.

Further research on the significance of borrower location is needed.

The level of deposits of tﬁe lending bank is positively related
to the loan rate of interest and the security dwmmy variable. This
behavior is associated with the greater relative deposit variance of
larger banks. Banks are assumed to derive disutility from high de-
posit variance.

An intereéting result is that the business loan ratio is posi-
tively related to the maturity and size of new business loans. Ap-

parently, differences in bank specialization are more important for
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describing lending behavidr than are notions of portfolio halance.
Because of the imprecision of the measure of the lcan ratio, this
conclusion should be verlfied in another study.

Higher levels of interest rates on competing assets are assoc-
iated with higher 1loan rates of interest. Contrary to one version of
the availability of credit doctrine, higher rates of interest on
competing assets are not associated wifh certain forms of credit
rationing, i.e., shorter loan maturities, smaller sized loans, or
an increased likelihood of security. There is no evidence that bor-
rowers from large banks or small banks bear the burden of higher

competing interest rates more heavily.



CHAPTER 5
ESTIMATION OF THE LOAN OFFER FUNCTION

WITH CANCNICAIL CORREILATION .

This chapter reports attempts to estimate directly a commercial
bank loan offer function with canconical correlation.l Substitution
between terms of lending is explicitly considered when this tech-
nique is employed. One measure of the degree to which substitutability
exists among terms of leﬂding ig the amount by which the canonical
correlation exceeds the largest multiple correlation of the previous
partial offer functions. Unfortunately, no probability statement can
be made about whether the difference between these two correlations
is significantly greater than zero.2

The theory in Chapter 1 suggests that for similar borrowers the

loan rate of interest should increase as the amount or maturity of a

1See P. 27«

2The reader may object that this rather elaborate statistical
procedure is just a ruse; examination of the partial correlation co-
efficients of the residuals of the partial offer funetions would be
equally satisfactory. The error in this objection is thet partial
correlation coefficients are not jointly determined with other pa-
rameters, as the theory requires. The signs of estimated partial
correlation coefficients will depend critically on whether the
function has been properly specified. Variables such as net worth
and debt of a borrower have been omltted, thereby misspecifying the
function. In fach, partial correlation coefficients were estimated
for regressions reported in tables 3 - 2 through 3> - 5 end table o~ 1.
The signs of the coefficients were not in accordance with a priori
expectations.

- 80 -
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loan increases and should be lower if security is supplied. Also, for
similar borrowers the maturity of a loan should be shorter if the amoun;
of the loan is larger and should be longer if security 1s offered. -
Finally, the amount of money a bank will be wiliing to lend to a par-
ticular borroﬁer should increase if security is _'prozt.’f‘erer:t.:L

Table 5 - 1 reportse canonical correlations for each of the three
banks consldered in Chapter 3.2

The hypotheses about terms of lending ere supported by the re-
ported coefficlents (canonical weights) with the exception of the
dummy security variable. That variablé has limited economic meaning
and it is not surprising that its canonical welght 4id not always
possess the predicted sign.

The coefficients suggest that if a borrower with glven character-
istics requests a longer méturity loan, a more than proportionate re-
duction in amount will he necessary to compensate the bank, given
other terms of lending. Qn the other hand, requests for either longer
maturity loans or larger loans may be compensated for with a relatively
gmall increase in the loan rate of interest. The rankings of the three

coefficients are identical in the case of each of the three banks.

lThe theory is informally tested in this chapter by the degree of
conformity of signs of canonical weights to these a priori expectations.

2Numbers in tables 5 - 1, 5 - 2, and 5 - 3 differ from those in true
cancnical equations by a constant of proportionality. As the analysis
only concerns reatios of coefficlents, comparisons will be more easily
made if the equations are normalized. The value of the canonical cor-
relation is invariant to such transformations.
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TABLE 5 - 1

Canconical Correlations From Samples of Term ILoans

Variablel Bank 1 Bank 2 Bank 3
(Log R)! 1.0000 1.0000 1.0000
(Log M)" -.05%203 -.086959 -.070112
(Log A)! -.012387 -.052804 -.032025
(Iog s}' -.015547 000069 - 0013735
Canonical

Correlation . 799 850 796

(Squared)

(1og P)’ -.031719 -.022617 -,075585
(Log P )" -.029489 -.052602 - .069635%
(Lég oy -.014137 -.011387 .018826
{log E)* -.0037316 -.0022580 .0045976
(Log Y)! .00kk0kL3 .0027871 -. 04007k
(Log R)" 97548 1.12284 L9137k
(log Pm/H)‘ -.0043322 060639 043162
(1og PP/H)' -. 0049697 -0015566 033827

Yorimes (') on variables indicate that they are defined as de-
viations from their means.
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Among the borrower characteristics, only profit variables have the
same sign for all three banks. Coefficients of bank 1 and bank 2 have
identical signs with the exception of the profit rate variables. Table
3 - 5 reports that the latter are significantly related to S . The
coefficients of 8 have different signs for the two banks.

In the cases of banks 1 and 2, coefficlents of negative profits
Pm and years as & depositor Y have signs which are not consistent
with the previous hypotheses. Difficulties with Pm are again be-
lieved to be assoclated with misspecification. Cpefficients of Y are
not significant in the regression analysis for banks 1 and 2 and are
interpreted to be spurious.

For bank 3, the coefficient of Y possesses the hypotheslzed
sign, confirming the significance of this variable in the regression
analysis. Because profit rates and balances are not signifleant in
regressions for this bank, wrong signs are not surprising. The sign
of the coefficient of the current ratio apparently derives from the
fact that the coefficient of C 1g positive in table 3 - 2. Because
rate equations tend to dominate the coefficlents in table 5 - 1, the
positive coefficlent in table 5 - 2 outweighs the corresponding coef-
ficient of € in table 3 - 3. No plausible explanation of the sign
of this coefficient is obvious. m

The squared canonical correlations exceed the largest previous
i by .031, .051, and .056 for banks 1, 2, and 3 respectively.

Table 5 - 2 reports canonical correlation results for the 1955
semple of loans collected by the Board of Governors of the Federal

Reserve System.
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TABIE 5 - 2

Cancnical Correlations From Cleveland '55 Sample

Variable

Weight
(Log R)' 1.0000
(Log M)" -.036209
(log A) -.38171
(Log 8)* 066075
Squared Canonical Correlation Su7
(Log D)! -.013906
(Log L) -.0L93L49
(I'Og H) ! —.5114'14‘2
(1og B)' -.008977h

The table demonstrates that all a pricri predictions about trade-
offs between terms of lending are verified. Again the coefficient of
S should be regerded with some skepticism.

In the case of the Federal Reserve sample, increases in requested
loan maturity by borrowers of a particular size are assgociated with
less than proporticnate decreases in loean amount, given other terms of
lending. Apparently the reason for the difference between this result
and the preceding term loan coefficients exists because the average

business loan has a very short maturity. Doubling of average commercial
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and industrial loan maturities might involve extending meturities six
months. In the case of term loans, however, a doubling of loan maturi-
ties might extend loans one to five years.

A substantial rise in the loan rate of interest lis assoclated with
requeste for larger loans by borrowers of a particular size. This con-
trasts with the previous term loan result. Apparently interest rate
differentials are more frequently used to compensate bankers for large
rigks in the commercial and industrial loan market than in the more re-
stricted market for term loans. One reason for this behavior may be
that term borrowers are relatively large firms having access to other
sources of financing if bank rates rise too high. Consequently, banks
obtain safety by reducing the maturity of loans to individual term
borrowers. Other conditions of borrowing also compensate banks which
do not charge large interest rate risk differentials. Term loan agree-
ments usually requlre borrowers to keep some minimum level of working
capital.

As in the case of term lending, only modest increases in interest
rates are needed to compensate banks for increases in loan maturity,
given borrower size and other terms of lending.

The coefficients of bank and borrower characteristics possess the
hypothesized signs with the exception of deposits of the lending bank
D . As explained in the previous chapter, D is necessarily correlated
with A because of maximum legal lending limits established by bank
inspectors. Because the amount regression tends to dominate the canon-

ical equation, the coefficient of D has the negative sign.



The increage in the squared canonical correlation over the R
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2

of the amount regression was .034.

TABLE 5 - 3

A Comparison of Canonical Correlations Computed From
Cleveland 1955 and Cleveland 1957 Samples

Variable Welghts

1955 1957
(Iog R)' 1.00000 1.00000
(Log M)' -.033975 .011718
(Log A)' - . 38626 -1.67200
(Iog 8)! 065991 L6581
Squared Canonical Correlations 546 664
(log D)' -. 041459 -.170110
(Iog H)' -.58216 -1.90516

Table 5 - 3 presents comparable canonical equations estimated

from Cleveland dlstrict member banks in the 1955 and 1957 Federal Re-

serve surveys. There appear to have been three lnteresting changes

between the two surveys. First, the weight placed on the loan interest

rate relative to other terms of lending declined, consistent with the

change in the asset elasticity reported in table 4 - 2. T suspect

that some advocates of the availability of credit deoctrine perceived
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this relative change and inferrgd that this was the mechanism by which
monetary policy became effectlve. However, as reported in Section & - 3,
this inference is incorrect because there is no evidence that any size

of borrower was forced to accept elther a smaller loan, a shorter loa.n,l
or a higher frequency of security in 1957 than in 1955. Possible ex-
planations of this change include proximity of rates to maximums specified
by usury laws, growing criticism of high loan rates, ete.

Second, the canonical correlation was subgtantially higher in 1957
than in 1955. Iending vehavior of banks could be more precisely pre-
diéted in 1957 from a knowledge of an applicant's total assets and a
bank's level of demand deposits. One possible explanation of this
greater precision is that as interest rates rose and loan portfolios
grew, banks made fewer loans for noncredit reasons--i.e., loans moti-
vated by competition for a new customer or loans to old "“friends of the
bank," etc.

Finally, the weight on loan maturity changed signs. As the weight
- on this variable in both equations is very small, this result probably
should not be regarded too seriocusly. If the change actually occurred,
it implies that banks viewed maturity as a desirable property. One ex-
planation is that if banks expected loan interest rates to drop in the
near future, they could improve their future earnings by lending at
longer maturities. Further evidence is necessary before this conjecture

can be accepted.

Irhe coefficient of ® in maturity regressions in Chapter 3 is
an exception. This point is considered again in Section 6 - 3,
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The squared canonical correlaticns exceeded the corresponding R2

of the amount regressions by .034 and .018 in 1955 and 1957 respectively.

Diagrams 5 - 1, 5 - 3, and 5 - 5 show the trade-off between the
loap rate of interest, maturity, and amount when all other variables are
valued at thelr sample means for the canonleal equation of bank 3 in
tatle 5 - 1. Diagrams 5 - 2, 5 - L4, and 5 -~ 6 demonstrate the correspond-
ing trade~offs for the equation reported in table 5 - 2.

In conclusion, Chapter % has presented estimates of commercial bank
loan offer functions. The signs and magnitudes of reported coefficients
are, in general, consistent with a priori expectations and tend to verify
the reasoning in Chapter 1. The coefficients reflect forces revealed in
multiple regressions reported in Chapters 3 and 4. The magnitude of
increase in the canonical correlation over the largest previous multiple
correlation is on the order of .04 and suggests that some substitution

among terms of lending is permitted by bankers.
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CHAPTER 6

SUMMARY AND POLICY IMPLICATIONS OF THE ANALYSIS

This chepter summarizes research reported in this thesis in
Section 1. Policy implicaticns of the analysls are reported in Section 2;
and Section 3 reports on the relevance of the findings to the availability

of credit doctrine.

6 - 1. Summary of the Analysis

In Chapter 1 a theory was proposed to explain the terms at which
a bank with particular characteristics would lend to a loan applicant.

Certain simplifying assumptions were made in order to develop the
theory. First, it was assumed that broad asset choices between bonds,
loans, and cash could be generally ignored. Second, it was assumed that
the services of banks as consultants or sources of informetion could be
ignored. Third, deposit structure, equity, management; etc. of any bank
were assumed to be fixed. Finally, the loan market was assumed to be
imperfect.

A loan offer function wes defined to be & relation which specifies
the terms at which a bank with particular characteristics will be willing
to lend to a borrower with a known profit, balance sheet, and credit history

and particular prospects for the future.
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It was then possible to spesk of characteristics of an applicant
and characteristics of a bank defining some maximum or efficient set of
terms of lending. Four principal terms of lending were considered:

(1) the loan rate of interest, (2} the loean maturity, (3) the amount

of the loan, and (4) the likelihood of security. Effective bargaining

by borrowers was assumed to force bankers to this efficient frontier.

Banks were hypothesized to be willing to substitute among terms of lending.
Thus longer maturity loans might be obtained by paying higher interest
rates and/or accepting smaller smounts of money and/or by offering security.
Relationships between various borrower and bank characteristics and terms
of lending were hypothesized.

The various hypotheses were tested with multiple regression and
canonical correlation analysis. Five samples of data were analyzed in
sddition to descriptive material cbtained from a survey by the American
Bankers Association. Three of the samples were drawn from term loans
granted by three large commercisl banks during the peried from January
1955 through October 1957. Two other samples were extracted from the
massive commercial and industrial leoan surveys conducted by the Board of
Governors of the Federal Reserve System in CGetcober 1955 and again in
October 1957.

An applicant's profits, the ratio of his current assets to current
1llabilities, his deposit balances;, the number of years which he was a
depositor at the bank, his profit rate, and perhaps his total assets appear
to influence significantly the terms at which banks will lend. The size
of banks (& proxy for deposit variance), the bank's ratic of commercial

and. industrial loans to deposits, and the level of the prime rate of
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interest alsc affect the terms at which banks will lend.

Chapter 5 reported that with cancnical correlation analysis, it
appeers that banks do trade off terms of lending in the manner specified
by the theory. When a borrower with particular characteristics seeks a
longer maturity loan; he must expect either to pay a higher rate of
interest and/or receive & smaller amount. The trade-off between these
terms of lending and the dummy security varisble was not consistently
in the direction specified by the theory. In part this fallure is

associated with the crudeness of the security measure.

6 - 2. Implications of the Analysis for Monetary Policy

Policy implications of the analysis are considered from two points
of view: (1) economic efficiency at a point in time and (2) the impact
of monetary policy.

Tt is assumed economic efficiency implies that banks employ their
funds so es to obtain a high rate of return and a low probability of bank
failure. It is trite to cbserve that uncertainty of future depesit levels
and uncertainty of losn repayment complicates this maximization problem.

There is no a priori reason for doubting thet statistics such as
g borrower's level of profits, his current ratioc, and his profit rate
successfully discriminate between safe and risky loans. Further, if the
future rete of return of investments can be predicted by past profit and
profit rate veriables, banks which use these criteria cause capital to flow

into high-yielding investments.
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Recent proposals have been made to permit commercial banks to pay
interest on demand depositsal It has been argued in Chapter 3 that
balances have the dual properties of increasing effective interest rates
and reducing deposit variance. Amount regressions in Chapter 3 support
this argument. The size of term loans granted by banks 1 and 2 to a
borrower are an increassing function of his past demand deposit balances.
If banks prefer to hold smaller deposit balances as a result of being
forced to pay interest on demand deposits, they will not care to make as
many large term loans. The proposal must be considered from this
perspective also.

It is not obvious that the number of yesrs which a horrower has
carried deposits with a bank is a socially desirable criterion for lending.
Why is this variable considered? Information about borrowers is not cost-
less. If borrowers supply more information to banks by meintaining a
relationship, they have reduced a bank's cost. Criticism of this inertia
by bankers is more & criticism of imperfect informetion flows than a
comment on bank efficiency., Eliminating personal relétionships between
banks and borrowers is not desirable unless some other method of conveying
information can be demonstrated to be cheaper.

Although no gppraisal of the effectiveness of monetary policy on
the level of economic activity can be attempted, the analysis does permit

some discussion of the impact of monetary policy on bank lending.

leg James Tobin, "Towards Improving the Efficiency of the Monetary

Mechanism,"” The Review of Economics and Statistics, XLIT (August 1960),
Pp. 276278,




..,96-

Results in Chapter 3 suggest that increases in the prime rate of
interest are associated with a shortening maturity of new term loans.
Because prime tends to move with other interest rates in the economy, this
implies that when monetary authorities permit rates to rise, they are in
fact sanctioning a reduction in long term loans. If capital markets are
imperfect, these long term borrowers may delay or mey not be willing or
able to carry out their projects. There arisee a definite question as
to whether such changes in the capital market are consistent with the
objectives of monetary policy.

The American Bankers Association survey reported that real estate
and FHA and VA mortgages were decidedly tighter in 1957 than in 1955.
This behavior by banks derived partly from rises in interest rates on
competing assets while the FHA maintained a ceiling on mortgage rates.
The less desirsble maturity features of these assets may also have con-
tributed to a reduction in bank ownership. Again a question about the
desirablility of these portfolio changes must be answered by monetsary
authorities.

Analysis of the commercial and industrial loan samples ip Chapter L
indicated that although interest rétes on these loans rose with other
interest rates over the peried 1955-57, no other terms of lending were
made more restrictive. It was observed that the asset elasticity of the
loan rate of interest became significantly less negative over the period.
Again a change in capital merkets resulted when other interest rates
were permitted to rise.

The point of these comments is that monetary policy does alter

the composltion of flows through the capital market. Until recently,
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very little attention has been directed to the character of these changes.,
The distinction between monetsry policy and diseretionary governmental
controls is not very sharp. Decisions to employ monetary weapons rather
than discretionary controls must be evaluated in terms of both the changes
in the allocatlon of resources and the resulting reduction or expansion

in aggregate demand.

6 - 3. Tmplications of the Analysis for the
Availability of Credit Doctrine

The avallebility 1iteraturel suggests that either rising or high
levels of interest rates will result in credit rationing. No test of
short term changes in interest rates could be mede in this study. Because
the level of interest rates was substantially higher in 1957 than in 1955,
the comments of this thesis pertain to the "level” rather than "change"
versions of the availebility doctrine.

There is some evidence that banks are less willing to grant long
maturity term loans when interest rates are higher. Because long maturity
loans are inherently more risky, this result might be interpreted as credit
rationing. Whether this behavior derives from changes in competing interest
retes, higher levels of competing interest rates, or simply a growing pro-
portion of loans in & bank's portfolio can not be discerned.

Analysis of commercial and industrial loens revealed that borrowers
of any particular size could obtain loans of at least the same maturity,

the seme amount; and with the same likelihood of security in 1957 as in 1955.

lsee Chapter 1, Section k.
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If risk is associated with longer maturity, greater amount, or no security,
we have the result that identically risky loans could be obtained by
borrowers of given means, measured by their total assets, regardless of
the level of competing interest rates. There was no credit rationing! 1

This behavior is not consistent with the "level" version of the
availability of credit doctrine unless bankers behave in the following
peculiar fashion. When a man comes to a bank with a loan request, the
banker simply says "yes" or "no"; there is no substitution among terms
of lending.

In order to test the availability doctrine ultimately detailed
information on loan rejections must also be studied. Unfortunately, this
is difficult becsuse a loan rejection is not well defined.

It has been observed earlier, with respect to the American Bankers
Association survey, that most bankers felt increased selectivity of iending
had not eppreciably restricted growth of their lending. This conclusion
is supported by & study of large samples of commercial and industrisl loans
reported in Chepter 4., Although some evidence in support of availability
erguments was exhibited in the rather specialized case of term lending,
it is doubtful that great reliance can or should be placed on credit

rationing.

lAs reported in Chapter 5, there ig evidence that bankers were less
willing to substitute between the loan rate and other terms of lending. But
this change in the relative roles of terms of lending is not an explanation
of the effectiveness of monetsry policy.



APPENDIX A

An important factbr in predicting bank lending is the instability
of bank demand deposits. An empirieal conclusion of this appendix is
that the ratio of the variance of demand deposits to the level of de-
prosits is an increasing function of bank size. Further, growing banks
or declining banks will have a smaller ratio than banks which are of
unchanging size. Three éssumptions are necessary to demonstrate these
conelusions.

First, assume that the rate at which transactions (deposits and
withdrawals) occur can be represented as a non-linear function of the

level of a bank's demand deposits.

dn _ ¥ 1
(1) =D ay >0.

lVery recently, some evidence has been published suggesting that
¥ =1 . If so, the conclusion of this appendix is considerably
strengthened. 9 =1 permits the conclusion that the ratio of the
standard deviation of deposit level t¢ the level of deposits is an
increasing function of bank size. Then aypotheses in the text of
this thesis may be restated in terms of the standard deviation of
deposit level instead of varience of deposit level. Cf. "Interpreta-
tion of Size-Cost Relationships in Banking," Monthly Review of the
Federal Reserve Bank of Kansas City, March 1961, pp. 8 - 9.
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where;:
%% = number of transactions per unit time.
D = & bank's demand deposits net of interbank and

govermment deposits.

Second, assume that the size of the average transaction is inde-
rendent of whether it is a deposit or withdrawal end that it is also a

non-linear function of the level of demsnd deposits.

(2) s =p0D° B, 5>0 .

where:

nm
[}

the size of the aversge transaction.

Finaelly, assume that transactions are distributed according to
the binomial distribution with p = the probability that the next trans-
action will be a deposit, 1 - p = the probability that it will be a with-

drawael. Growing banks have p > .5 , declining banks have p < .5 .

The expected value of the level of deposits at the close of a

period T units long is:

= oty
(3) Dyyp=D,+ (22 -1) apDd T .

The variance of the distribution of changes in deposits is given by:

(4) F=ur ¢+ (p-p°) ap’d®

A number relevant to this discussion is the turnover rate of demand

deposits. In terms of the above, we must express the expected turnover as:



(5) R=(1-p)apd™t -0,
BR (r+8-2)
(6) 55 =(1-plag(y+s-1)D *T.

Because T , (1 ~p), @, and B are positive, a necessary and

sufficient condition for this derivative to be positive is:-
(7) 7+5>lo

Multiplying (%) by 1/D eand differentisting with respect to

deposits yields:

d

|t4qna

(8) - Wp -p) apd(y+ 2 -1) D2 . g,

9

L

Because (p - pa) ; @&, and T agare positive, a necessary and
sufficlent condition for (8)'to be positive is that y+ 28 >1 .

Because & > 0 , 1if (7) holds the result is proven.

TABLE 1

*
Average Demand Deposit Turnover Rate, 1956

P — — .

Banks in R
(a) New York City " 45.8
(b) 6 other centers ** 28.8
(c) 337 other reporting centers 21,8

%The Federal Reserve Bulletin, XTIV (April 1958), p. 4b6.

*¥Boston, Philadelphia, Chicago, Detrbiﬁ, Los Angeles, Sen Francisco.
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It is well known that the average bank size in New York City, in
terms of volume of deposits, is the largest in the United States. It is
also quite clear that the average bank size in the six other large centers
exceeds that in 337 other reporting centers. Assuming all other things

are equal,l this implies that (7) holds.

Consequently, the first result is demonstrated. The second
result follows directly from (8) because (p - pe) will be a maximm

when P = 05 °

Introducing stochastic terms in equations (1) and (2) does not
geem to qualify seriously the conelusion of the appendix. The result
will depend upon the sign and magnitude of the covariance of these terms.
There does not appear to be an obvious a priori reason for rejecting the

assumption thaet their covariance is zero.

Finally, no cognizance of the important retention rate of trans-
ections by & bank has been made in this appendixz. If the bank being
considered 1s s monopoly bank, then all the withdrawels will later appear
as deposits and the instebility of deposits reduces to fluctuations in the
bank's float. On the other hand, if the bank expects thet all checks

drewn on it will never again appear as deposits, then variance of deposits

lIn particuler, it is assumed that there are no sggregation effects
in the consolidated turnover statistics. This means that a bank of &
particular size in New York will have the same turnover experience as a -
similar sized bank in another city. There is no obvious way to test this
assumption without additional evidence.
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is criticel. It is assumed that size of bank is not correlated with the

retention rate of transactions.



APPENDIX B

This appendix reports procedures used to determine the sppropriate
functional form of a loan offer function. Partial loan offer functions
were estimated from loans mede by bank 1 in the perlod January 1, 1955
through May 31, 1956. Three functionsl forms were attempted: (1) linear,

(2) quedratic, and (3) logarithmic.

Independent variables included in the linear test were the
borrower's mean profits, profit rate, years as a depositor, assets,
balances at the bank, and current ratio. Dependent varisbles were R - R ,
M, A, and S, When residuals of each of the dependent variebles were
arrayed according to increasing mean profits, they exhibited a nonrandom

character and the linesdr form was rejected.

Independent vamiablés included in the quadratic test were the
borrower 's meaﬁ profits, mean profits squared, current ratio,‘assets,
years as & depositor, balances at the bank, and profit rate. Dépendent
variasbles were the seme as in the linear case. When residuals of each
dependent variable were arrayed according to increasing mean profits, they

again exhibited a nonrandom cheracter and the quadratic form was rejected.

Independent varisbles included in the logerithmic test were

logarithms of P_, PP s B, ¢, Y, R, end E. Dependent
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variables were logerithms of R, M, A, and S (redefined). When
residuals of each dependgnt variable were arrayed according to increasing

values of each of the independent veariables, no deviations from random-

ness were apparent.

On the basis of these results, the loan offer function is assumed

to be logarithmic in its arguments.



APPERDIX C

This appendix reports the methods by which the sample of term
loans was collected. With letters of introduction from the American
Bankers Association, interviews were arranged with officers of & number
of commercial banks in the New England and Middle Atlantic staies. of
these, six banks agreed to provide data sbout their loan transactions
with unidentified borrowers completed in the period Januery 1955 through
October 1957. Information zbout term loans was obtained from five of
the bhanks. Only three of the five banks made a sufficient number of

loans to permit within hank snalysis.

In each of the three banks, an attempt was made to secure informa-
tion on all term loans granted durlng the three year period. This éas
conceptually possible in the cases of banks 1 and 3 where detailed records
of all term loan trensactions were kept. It proved to be impossible in
practice for two reasons: (1) certain files were being used by lending
officers at the time of the survey and (2) other files were being revised
at the time of the survey. Both kinds of flles were unavaileble. In both
banks, it is estimated that eighty-five percent of the totel number was

included. It ie believed that the omitted losns are not from a different
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population than those in the sample.

In the case of bank 2, only records of outstanding term loans were
reedily availlable. This implies that loans granted in 1955 which matured
before the time of the survey, December 1959, sre not generally included
in the sample. Similarly, two year term loans granted‘in 1857 are not
generally included. This sampling deficiency makes bank 2 appear to have
reduced its willingnéss to grant long term loans over the course of the
three year period. There appears to be no reason for believing that the
sample from this bank is distorted in other ways. Information was collected

on perhaps sixty percent of the term loans made by bank 2,

The three banks provided data sbout unidentified borrowers from
thelr credit files and in one instance from.standard.published‘sources.
The date Include Information sbout the financial position of the borrower
at the time of the loan, terms of the loan, balances, the borrower's

industry, etc.

IT the loan rate of interest was tiled to prime, it was assigned the
rate corresponding to the level of prime when the loan was made. When the

rete of interest was graduated, a welghted dollar average rate was assigned.

Of the lcans which were reported by the three banks, only about two-
thirds were sultable for the regression anslysis described in Chapter 3.
Observations were discarded when any'of the variables were not available
in the bank files or if less than three year profit and working capital
figures were reported. Firms which were less than three yeers old were
thus automatically excluded. In sdditlon,; two other losns were rejected

on the basis of being extraordinary in some detail. On & few occasions,
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a firm borrowed twice in the three years.  In these cases the two loans
were aversged together. This screening of cobservations reduced the number

of loans to sbout 280, with no bank reporting fewer than 60 loans.



APFENDIX D

This appendix reports the intervals within which the variebles
Db, M, H, and 1L were recorded in the Federal Reserve surveys.
Midpoints of the intervals and values assigned open intervals sre

indicated in the right hand column.

Tahle 1
Bank Deposits D

Intervals (millions of dollars) Midpoints (millions of dollars)

2,500 - h,63h1
1,000 - 2,500 1,750
500 - 1,000 750
250 - 500 315
100 - 250 175
50 - 100 T
20 - 50 35
10 - 20 15
2- 10 6

0 - 2 1

Ipor banks having total deposits D equal or greater to 2 1/2
billion dollars, the estimated midpoint wes obtained as an erithmetic
average of all U, S, banks heving deposits in excess of 2 1/2 billion
on Decerber 31, 1956. "The Fortune Directory,” Swupplement, Fortune,

VI (July 1957), p. 2h.
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TABLE 2

Commerclal and Industriel Loan Retio 1

Intervals (percent) Midpoints {percent)
0 - 10 5
10 - 20 15
20 - 30 25 1

30 - 35

1For banks indicating loan ratios over .30, 1L was arbitrarily
assigned the value .35. Few banks in 1955 hed average gross loan to
asset ratios in excess of .50. On averasge, probebly .50 of gross loans
were made for commercial and industrial purposes. It was estimated thsat
.80 would be & quite high proportion of gross loans to be made for commer-
cial and industrisl purposes. The minimm of the interval was .35, the
estimated maximum was .50 x .80 = .40 , hence the midpoint of .35 .

TABIE 3

Total Assets of Commercial and Industrizl Firms H

Intervals (thousends of dollars) Midpoints (thousands of dollars)
100,000 - (1955) 478,000 1
500,000 - (1957) 1,367,500
100,000 - 500,000 (1957) 300,000

25,000 - 100,000 62,500
5,000 - 25,000 15,000
1,000 - 5,000 3,000

250 - 1,000 625
50 - 250 150
0 - 50 (1955) 25
25 - 50 (1957) 38
0 - 25 (1957) 12

Tror firms heving total assets equel or greater to 100 million (1955)
or 500 million (1957) dollars, the estimated midpoint was obtained as an
arithmetic average of all industrial corporation in the United States with
total assets greater than 100 or 500 million dollars respectively in
December 1956, Ibid., pp. 2-19.
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TABLE L

Maturity of the Loan M

Intervals Midpoints (months)
1 day -~ 1 month )
1-3 mnnthsl 1.5
3 - 6 months , k.5
6 - 9 months 7.5
9 months - 1 year 10.5
1 - 2 years 18.0
2 - 3 years 30.0
3 - b years k2.0
4 -5 years 54.0
5 - 10 years 90.0

lA comnputer programming error caused the midpoint of this
interval to be assigned the incorrect value 1.5 instead of 2.
This error is not believed to have seriously hiased the sta-
tistical analysis. The use of midpoints is probably a more
sericus source of error.
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