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THE MONETARY MECHANISM: SOME PARTIAL RELATIONSHIPS

by

James L. Pierce

I. INTRODUCTION

The existence of an intimate commection between monetary policy
eand the commercial banking system is well known. The exact nature of
this connection is far from perfectly understood, however. The purpose
of thie study is to sttempt to specify both the nature and the degree
of control that the monetary authorities can exert over commercial banks.
It is generally asgreed that the Federal Reserve System is capable of
controlling the total reserves of its member banks. What is not agreed
upon is the manner in which banks in turn respond to changes 1n reserve
availability. It would appear that the reason that there is no clear
consensus on thig issue is that no mechanism of response has been

formulated which allows ocne to predict bank reaction to policy.

In an interesting article, James Schlesinger cutlines the course
which monetary policy controversy has followed over the years.l As
Schlesinger demonstrates, the literature is replete with criticisms and
defenses of monetary policy, with few if any of the combatants ever
induced to change their positions. The paucity of compelling analysis

by either side of the controversy cannot help but strike the reader.



It is reasonable to contend that the issues will not be resolved until

the mechanism which lies between monetary policy and its ensuing effects
on the income generating sectors of the economy has been specified. The
total specification of this monetary mechanism no doubt lies far in the

future. Some of the work has already begun, but most is yet to be done.

The links between monetary policy and the income generating
sectors of the economy are complex and often subtle. The most fruitful
approach to the total specification of these links appears to lie in
determining parts of the total relationship 1n the expectation of finally
putting the pleces of the puzzle together. Tt would of course be con-
venient if the total mechanism could be specified now. This unfortunately
appears to be out of the question. The rather disheartening bickering
which still characterizes much of the discussions of the effectiveness of
monetary policy bears witness to the fact that the popular, highly
gimplified, and highly aggregated theories have not been successful. So
much misunderstanding and educated guessing concerning monetary affairs
arises from the fact that at the present there iz no monetary theory which
even approaches success in explaining the role of monetary policy in the
sconomy. Theory as it exists today is inadequate for such a task. A
usable monetary theory must be able to describe and predict how, and with
what intensity, changes in policy variables are transmitted to the areas
of the economy which have been chosen as targets for policy. Such a theory

cannot ebstract from the institutional and behavioral peculiarities which



characterize financial institutions. An important element in the
determination of the influence of financial factors on the economy lies

in the response patterns of financial institutions, which transmit changes
in financial variables to the income generating sectors of the economy.

It ig in the spirit of providing a component of this total monetary
mechanism that the present study is undertaken. While the specification

of the response mechanism for commercial banks is admittedly a small part
of the total mechanism, it Is an important one, and it represents a logical

first step in the specification of the monetary mechanism.

A primary concern of the study is the operation of monetary policy
in a eyclical context. An important issue in policy debates is the extent
to which static models lead to inferences which are not valld in the real
world cof uncertainty and of change. Econcmic policy is exercised in a world
characterized by instability and by pervasive, cumulative movements in
relevant economic variables. In corder to develop an analysis which allows
one to predict the effects of any particular policy act, it 1s necessary to
determine whether or not important behavioral relationships are altered in
the dynamic context. If they are altered, the snalysis must be so modified
as to enable the prediction of the effects of dynamically determined
behavior patterns. The analysis of policy should not abstract from such
dynamic considerations. If the tests of hypotheses suggest that economic
behavior is not significantly influenced by the existence of cyclical
movements in the economy, so be it; one should not assume the lack of

significance, however, bult test for it.



The behavior of commercial banks has been singled out for study
because of the direct link that they enjoy with monetary policy. No small
part of the controversy over such policy has been concerned with the role
of commercial banks in the economy and with the degree of control which
the Federal Reserve System can exert over them. Of particular interest
here is the lending policies of banks. According to Warren L. Smith sand
others, the monetary authorities can exert little or no control over the
volume of bank loans.,2 It is argued that banks respond freely to wvariations
in loan demand by adjusting their grants of new loans to whatever level is
dictated by the prevailing level of loan demand. Banks sre conceived to
ad just their other portfolic items in a manner which will bring their loan
portfolios to the size dictated by the state of loan demand. Presumably,
such discussions of bank behavior assume that loan demand fluctuates over
a sufficiently narrow range to disallow cne from ever observing banks with
either no loans at all or with all their resources committed to loans.
Over this range, the volume of reserves and the level of bond prices are
geen to exert little or no influence on lending policies. If the contention
is correct, the Federal Reserve does not contrecl this important group of
financial institutions. A compliment of this argument revolves arcund the
extent to which banks use non-price means of rationing credit. Here the
discussion involves the question as to whether or not banks restrict their
loans by means other than price. - Banks will find it necessary to ration

loans only if they are not willing to freely substitute loans for other



assets. If, in fact, banks are not willing to carry out such free

substitution, they will find it necessary to ration credit on some basis,

non-price or otherwise.

The influence which the Federal Reserve exerts over commercial banks
must take place through bank asset portfoliocs. At issue here is the extent
to which the composition of bank asset portfolios is influenced by monetary
policy. If this influence is to be determined, it is necessary to specify
the factors which influence bank portfolio management. The role of policy
in this process can be determined only when we know more about how banks
manage their portfolios. As a result, no small part of the analysis is
concerned with the factors which, in general, affect the size and composition
of such portfolios. Banks are economic agents and as such must make
economic choices. The commercial bank has limited resources which it must
distribute in a profitable manner. The basic issue is the determination of
the factors which influence this allocation of funds. If the determination
is successful, it should prove possible to make more meaningful pronouncements
on the role of policy than has heretofore been the case. Every effort is
made to orient the analysis in a manner which will make it amenable to the
study of policy implications. The primary goal is the determination of the

role of policy, the portfolio analysis is a means to this end.

In order to reduce the scope of the study to more nearly manageable
proportions, only the cyclical behavior of banks is analyzed. Longer-run

implications and conditions are not treated. As long-run behavior is hardly



independent of cyelical movements, the analysis should provide insight

into the factors affecting bank behavior in the long-run.

Due to the complexity of the behavioral relationships involved,
a rigorous analysis of bank portfolio management in a world of uncertainty
and of change is far beyond the acope of the study. No profit maximization
conditions are established, and no programing techniques are used. The
development of & theoretically respectable model of bank behavior, which
can be used directly for the analysis of policy, is extremely difficult
to achieve. Some fairly rigorous models of bank behavior have been developed,
but they have a long way to go before they can be used as tools for the
analysis of the impact of policy.5 The inability to present the current
analysis in rigorous terms implies that, at best, a small step has been

taken toward obtaining satisfactory answers to some important questiens.

The Framework of the Analysis

The basic framework used in the study is intended to both simplify
the analysis at hand and to serve as a basis for future research. It
should be stressed at the outset that the analysis is in a sense restricted
by its orientation. The analysis must be amenable to policy study, and its
framewofk must be constituted so as to allow statistical testing of the
hypotheses using avallable, or at least potentially available, data. While
the theoretical analysis may auffer by discussing only testable hypotheses,

it appears that in the area to be studied the fundamental problems are of



necessity empirical in nature. Most of the unanswered questions concerning
monetary policy are concerned with the degree of response of economic agents
to variations in policy variables; these questions can only be answered

empirically.

The framework is basically a very simple one, which is designed to
aggregate a typical commercial bank's asset portfolio sufficiently to simplify
the analysis while retaining encugh detail to allow a meaningful treatment of
portfolio selection. The bank is conceived to have a total supply of avail-
able funds at its disposal. These funds are its deposit liabilities {1less
required reserves) and its capital account. The bank distributes these

glven funds among available assets.

The total asset portfolioc is separated into three major components.
The three basic groups sre a transactions balance, & portfolic of relatively
long-term, high ylelding securities, and a group of non-financial loans.
The analysis which follows will use this tripartite asset separation as its
basic structure. A brief description of the components is given here, and
a detailed analysis will follow. The transactions balance is called the
portfolio of reserve assets; it provides the bank with a pool of highly
liquid assets to be used for transactions purposes. The components of the
portfolio are the bank’s holdings of cash {excess reserves and balances
due from other banks), short-term Treasury liabilities (bills, certificates,

and notes and bonds maturing within 1 year), and other highly liquid assets.



The portfolio of relatively long-term securities is called the investment
asset portfolio; 1t is held for inccme and diversification purposes, and
it provides a potential source of speculation. This portfolic contains
guch securities as intermediate (1-5 year) and long-term Treasury bonds,
municipal bonds, and special long-term issues. The non-financial loan
portfolic is held for income purpcses and is composed of all loans other
than the extremely short-term loans made to brokers, dealers, and finance
companies =-- these are included in the reserve asset group. The following
notation is used:

A:; Total assets (less required reserves)

R: Reserve asgets

I: Investment assets

L: Iocan assets

F: Total available funds

D: Demand deposits (less required reserves)

T: Time and saving deposits (less required reserves)
C: Capital accounts .

These terms are arranged in the following balance sheet identities:*

e I
I
bl w )

+ I+ L
+ 7T 4+ C

*
A complete list of the components of these identities is given in
appendix B.



The commercial bank is given a total supply of funds, F , which it
allocates among the three asset groups. The portfolio decision to be
considered here involves the determination of the desired shares of R,

I, and L in the total asset portfolic.

The validity of this three asset approach rests on an important
8implifying assumption. It is assumed that the bank makes two essentially
independent decisions concerning the characteristics of its total assget
portfolio. The first decision involves the determination of the desired
distribution of funds among reserve, investment, and loan assets. The
gsecond decision involves the determination of the desired composition of
each of the three asset groups. The bank is conceived to set general policy
goals in terms of the relative sizes of R, I, and L . Given these
goals, it then attempts to optimally allocate funds within each of these
asset groups. For example, the bank decides that it wants & particular
proportion of its resources devoted to transactions purposes. Given the
desired size of the reserve asset portfolio, it then decides what proportion
¢f the transactions balance is to be in cash, what proportion in bills, etec.
The bank goes through the same sort of decision process for the other two
asset groups; it first determines thelr desired size and then their
compositions. This sort of decision process involves the solution of two
separate portfolio problems. The desired relative shares of R, I, and
L in the total asset portfolio are determined. Then, the desired shares

of the components of each of the three basic asset groups are determined.
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It gees without saying that in reality the two decisions are not
completely independent. The total size and the composition of the three
asset groups are not wholly unrelated. If, for example, the bank decides
to scrimp on its transactions balance, it can partislly offset some of
the possible costs involved by shortening the maturity of the reserve asset
portfolio; i.e., 1%t can substitute cash for bills. A complete treatment of
the management of a bank's total asset portfolic would involve a simultaneous
determination of the size and composition of the three asset groups. It
would analyze the shares of all relevant assets in the total asset portfolic.
Such an approach is beyond the scope of this study. It is assumed that the
two decision processes outlined above exist and that they are sufficiently

independent to allow the asnalysis to proceed.

Only the determination of the desired distribution of funds among the
reserve, investment, and loan asset groups is treated here. In order to
keep the size of this study manageable, it is necessary to relegate the
analysis of the composition of the three asset groups to future researcho*
The success of the current analysis will give some indication of the possible

fruitfulness of such research.

In order to determine how the bank allocates its given funds among

reserve, investment and loan assets, it is necessary to establish the basis

*A brief discussion of the determinants of the compoaition of the reserve
asset portfolic is given in appendix C.
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on which the asset groups compete for bank funds. Of primary interest is
the degree to which the bank's demand for R and I constrains its
acquisition of loans. By assuming that the bank determines the desired
relative shares of R, I, and L in total assets independently of
their compositions, it is possible to treat each asset group as if it were
composed of a homogeneous set of assets, That is to say, as if all assets
within each group were perfect substitutes. It iﬁ convenient to respectively
characterize the reserve, investment, and loan asset groups by cash, long-
term bonds, and loans. Each asset has its own return and risk properties.
The portfolio problem involves an analysis of how a commercial bank will
allocate a dollar of F among the assets in a manner which will maximize

it Mutility."

Before proceeding to the discussion of the determinants of the
composition of the bank's asset portfolio, it should prove useful to remind
the reader of some of the fundamental elements of general portfolio analy&isuh
As the name implies,“such analysis is not Interested in individual securities
per se, but rather in alternative portfolios which &are typically composed
of more than one security. An investor is faced with the problem of choosing
an asset portfolio which in some sense best suits his needs. The future
returns on individual securities are not known with certainty. The investor
forms expectations of what these returns will be. His conception of future
security returns will condition the expected returns on the various port-

folios which are available to him. It is assumed that the investor is
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not only interested in expected future returns but also in the risk that
actual ylelds will differ from their expected values. Portfolio analysis
commonly assumes thai the investor considers the standafd deviation of

return to be the relevant measure of the dispersion of possible wutcomes,

i.e.; of asset risk.

A basic slmplification of porifolio analysis is the assumption that
only two elements enter into the investor®s utility function: expecved
average portfolio return and average portfolio risk (his estimate of the
standard deviation of portfolic return). The essence of the theory lies
in the manner in which the expected returns and risks of individual
securities condition the average expected return and variance of the total
portfolio. The return-risk properties of altermative portfolios, combined ]

£
4

with the investor's utility function specify the optimal portfolic for the |
-

invegtor.

It is common to characterize an investor’s preferences by an
aversion to risk; he can be induced to accept more average portfolio risk
only if sufficiently compensated by increased average return,5 Such

preferences are conveniently characterized by a quadratic utility function

of the form U = aR + bR? vhere U 1is utility, R 1s return, a is a
positive constant, and where a value of b less than zero implies risk

aversion. It may be recalled that expected utility is given by
2 2 2 2
E{U) = aB(R) + bE(R") = aE(R) + b[E(R)]™ + bo" , where o 1is the

variance of return. Defining ET and og to be the average portfolio
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expected return and veriance respectively, expected utility is given by

E(U) = 8k, + bES + bog . Thus the expected utility of the investor depends

upon the average expected return and variance of return of the portfolio.
If the return on each security is normally distributed, portfolio return
will also be normally distributed and the dlstribution is completely

specified by ET and Op

Tt 1s now necessary to discuss the relationship between Er and

G

n and the returns and risks of the securities which comprise the port-

folio. To simplify thie presentation, it is assumed that the investor
considers only two assets, Xy and X5 to be relevant components in
his portfolio. The returns on the two securlities are taken to be random

variables. The expected return and variance of the portfolio 1s discussed

in terms of a dollar of invested funds. Expected return is given by

Er = wiEl + w2E2 , Where El and E2 are the expected returns on the
two securities, and L and w, are the shares of the two securities in

the portfolio; and where Wy ot W, = 1l and LI 20 . The

expected return on the portfolio per dollar invested is a weighted average

of the expected returns on the two securities. The variance of the

. 2 2 2 2 2
portfolio is given by o = W o) + W0, + 2 Ww, cov(xl,xe) )

where ci and ag are the variances of return of the two securities.

Recalling that the covariance of the two returns is defined as
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cov(xl,xg) = p1,0,9, , vhere p,, is the correlation between the two

returns, the variance of portfolio return is given by

2 22 22
GT = W0, + Wols + Zwlwaplealcz + The average variance of return depends

not only upon the variances of the two asset returns, but also upon the
degree of interdependence between the returns. The necessary elements of
portfolic analysis have now been defined and some of the Implications are

now discussed.

The risk or standard deviation of return on the portfolic is less
than the weighted average of the individual risks, provided the two asset

returns do not have a perfect positive correlation. Consider the case

2 2 2
V1Gl+w O.<w, 0. +W.0

2.2 2
22711 22

where Pip = 0 , then ug = wioi + W0, and Op =

Alternatively, consider the case in which Pis = 1, then

2 22 2 2 P 2

Op = W10, + W 0, + 2w, W,0,0, = (W 0, + weaa) y Op = Wy0y + W50,

i.e., T is a weighted average of the two risks. Finally, if p, = -1,
%

then O = Wy0p = ?202 , and Op = 0 for W, = T4, .

The relationship of portfolio risk to the variances and covariances
of the individual securities immediately leads to & basic tenet of the
theory of portfolic selection, nemely that diversification tends to reduce

portfolic risk for a given expected return. Assume El < E2 and

9 < a5 El s 9y >0 ; and for simplicity assume that Pin = 0.
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Under these conditions, and indeed for any P1o <1l , the minimum risk

portfolio 1e not achieved when all funds are put into the security with

lowest risk, i.e., when Wy = 1 . In the case of independence of return,

2 2 2
UT = wial + (l-'wl 202 « Taking the first derivative of a% with respect

to Wy and setting it equal to zero, the minimum o is obtained;

T
dui 2 2
E;I = wlcl - 02 + W a, = 0. The share of the low risk asset in a dollar
2

%

of portfolio is given by V=5, which equals unity only for g, = 0.
U, 40
172

Thus diversification of the portfolio will reduce o

T below what it would

be if the investor chose W, =1, even though < 5 and it also

%

leads to a greater E, than would exist if L egqualed unity. If asset

T
returns are positively correlated,; the ability to reduce risk through port-

folio diversification is reduced; and it is eliminated when p12 =1 ;
in this case the minimum risk portfolic is achieved when W, = 1. If

asset returns are negatively correlated, the risk reducing potential of

diversification is increased, and in the case where Pip = =1 portfolio
risk can be eliminated in the two asset case.

Portfolio analysis considers only those portfolios which minimize

risk for a given expectation of return; these are often called the set of
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efficient portfolios.6 Within the efficlent set, the expected value of
the portfolio return can only be increased at the expense of increased

risk., The maximlzation of expected utility for a risk averting investor
will typically lead to a diversified portfolio. The portfolio chosen by

+this meximizetion will be a member of the efficient set.

In appendix A, the investor equilibrium in the two asset case is
discussed in some detsil. The conclusion of the sppendlx and of portfolioc
analysis in general is that for a risk averting investor, the share of an
asset in a portfolio is generally positively related to Its expected return
and negatively related to its risk. Other things being equal, an increase
in the expected return of an asset, or a decrease in the investor's
estimate of its stendard deviation of retwrn (risk), will typically result
in an increased share of this asset in the total portfolic. Thls concluslon

will be used frequently in the subsequent analysis.

Giver that many of its llabilitles are payable on demand, end given
the small size of its capital account relative to its liabilitles, the
commercial bank can be conveniently assumed to be a risk averting investor
with & quadratic utility function. The assumption of the quadratic utility
function is useful for the analysis of substitutlions among assets.7 There
ig some question as o whether or not a corporation -- as opposed to an
individual -- can be characterized by such a set of preferences. The
concept of a utility function 1s a little difficult to interpret for a

usiness. The discussion of the reserve asset portfolio revolves around
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the transactions and precautionary demand for highly liquid assets. Some
specification of & utility function is useful in accounting for the
-existence of the investment asset portfolio. By holding securities along
with cash, the bank is behaving like a risk averting investor, even though
it may not be one. If the bank did not act as if it averted risk, it
could meet its transactions and precautionary demands by holding gash and
aim?ly put the remainder of iis available funda into loans. In tﬁis case
liquidity preference, rather than risk aversion, could be used as the

Dbagic behavioral assumption.

It is assumed that the three asset groups are substitutes for each
other,8 Other things being equal, an incresse in the expected return and/or
a decrease of the risk of one asset will either result in a redﬁction of the
shares of both of the other two in the total asset portfolio, or result in
a decrease in the share of -one asset and no change in the share of the other.
It is not obvious that this is a good assumption. For example, an increase
in the expected return on loans may induce the bank to reduce the relative
share of I and to increase the shares of both R and L . It increases
the share of L in total assets in response to the increased expected
return, and it increases R in response to the increased average portfolio
risk. In order to cconsistently predict the éirection of portfolic shifts
in response to variations in relative expected returns and risks, it is
necessary to assume that such reactions do not occur. The empirical

evidence will provide a test of this assumption.
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The discussion now turns to the analysis of the bank's demand for
reserve, investment, and loan assets. The entire discussion is carried
out in terms of the portfolio choice of an individual commercial bank.
The analysis which follows is essentially in two sections. The first
section (chapters II and III) considers bank portfolio manaénment under
static conditions. The second section {chapters IV-VI) deals with bank
behavior in a cyclical enviromment. Chapter IV is.conéerned with a
modificatlon of the analysis prompted by the introduction of dynamic
considerations. 1In chapter V, the model is subjected to empirical test.
In chapter VI, the discussion is summarized and some conclusions are

attempted.
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II. THE RESERVE ASSET PORTFOLIO

Iike any other business, a commercial bank must have a fund of
asaets at its disposal which enables it to carry out its transactions
in an orderly manner. The reserve asset portfolio represents such a
group of assets. It permits the bank to compensate for the lack of
synchronization between the inflow and the outflow of funds., ZEven if
the timing and size of the flows of funds were known with certainty, the
lack of perfect synchronization in thelr movements would necessitate the
existence of such a transactions balance. This balance performs an
important productive service for the bank. The reserve asset portfolio
earns an implicit rate of return for its services; this return makes R

an important competitor for bank funds.

The isclation of the sources of flows of bank funds is most
easily achieved by assuming that deposits created by the issue of new
loans are withdrawn from the bank as soon as they are made, and that
borrowers do not accumilate balances in the bank prior to loan repayment.
Under these conditions, the volume of transactions which flows through
the bank during any period of time, arises from the deposits and with-
drawals of funds by ite customers and from the pattern of grants and
retirements of loans during the period. Only if the inflow of new deposits
were exactly equal in size and timing to the withdrawal of funds, and only

if the grants of new loans were conditioned by the date of repayment and
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by the size of loans retired, could the bank operate without a transactions
balance. The lack of synchronization of the flow of funds is & sufficient

condition for the existence of the reserve asset portfolio.

Given the existence of the reserve asset. portfolio, we are left with
the more interesting problem of isclating the factors which determine its
gize. It is assumed for simpli&ity that R 1s composed only of cash. The
only necessary assumption, however, is that reserve assets have lowest
expected return, lowest risk, and highest liquidity of the three asset
groups. It should be stressed that reserve assets need not, and typically
are not, exclusively in cash form. They are assets vhich approach cash with
respect to risk, return and liquidity. As mentioned in Chapter I, a brief
discussion of the determinants of the composition of R is given in

appendix C.

The representative bank has a given amount of funds at its disposal
which it allocates among R, I, and I . The proportion of total
available funds allocated to the reserve asset portfolio is not technically
fixed, but is a subject of economic choice. ‘The volume and pattern of
transactions does not autcmatically specify the size of R . Just as the
amount of cash in the transactions balance of interest theory is not
uniquely determined by the level and pattern of transactions, the bank's
total transactions balance is likewise not uniguely determined.l Reserve
assets must compete with other assets for a place in the bank's total

portfolic. Funds allocated to the transactions balance earn an Implicit
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rate of return. This return arises from the costs saved the bank by
holding cash rather than investment assets prior to disbursement of the
funds. These costs primarily involve the unprofitable sale of investment
asgets to meet transactions needs, e.g., to meet a reduction in the level
of demand deposits. The bank must weigh brokerage fees and other cogtg
involved in shifts of funds hack and forth from R to I against the

interest income expected on investment assets.

The character of the bank's liabilities is such as to make the
transactions balance of primary importance. Withdrawals of funds must
be met immediately in the case of demend deposits and are nommally so met
in the case of saving deposits. The large number of such withdrawals coupled
to a roughly equal number of deposits of funds tend to circumscribe the
bank's ability to put idle funds into investment assets until they are

needed for disbursement.

In a discussion of commercial banking, it cannot be realistically
assumed that the future volume and pattern of transactions is known with
”'certainty.e The need to forecast the future volume and pattern of trans-
actions, and the uﬂ¢ertainty'which surrounds such forecasts alters and
complicates the relationship between the volume of transactions and the
desired reserve asset portfolio. In order to keep the discussion manageable,
it is assumed that the level of loan demand is known and constant. As the
bank knows the rate of loan repayment, the remeining scurce of variation in

the volume of transactions is the level of deposits.
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In a world of uncertainty, the bank must estimate the future
nunber, pattern and volume of transactions. 3Such an estimate involves
a forecast of the future number, pattern, and dollar amounts of both
deposits and withdrawals of funds. Under these conditions, the reserve
asset portfolio gains in importance. The portfolio not only provides a
means of carrying out an estimated volume of transactions, it also serves
as a buffer stock of ligquid assets which insulates the other asset groups
from unexpected variations in transactions. If the bank should experience
an unexpected net loss of funds during any period of time, it is able %o
meet at least part of the loss from this stock. The use of the reserve
asset portfolio in this capacity reduces (or eliminates, depending upon
the size of R relative to the loss of funds) the necessity of selling
other assets under unfavorable terms.* By a like token, if the bank

should experience an unexpected net inflow of funds during any period,

*It has no doubt occurred to the reader that the ability of the bank to
borrow funds has not been mentioned ag an alternative to selling earning
assets to meet a deposit loss. Banks of course do borrow. The level of
such borrowing is treated as a deduction from R . The impact on the
bank of variations in the costs of borrowing are not treated in the main
body of this study. Such costs are considered to be more important to the
determination of the composition of R than to its total size. It is
assumed that vaeriations in the costs of borrowing influence the allocation
of reserve asset funds vetween, say, bills and cash but that they have
little influence on the allocation of total funds between R and the
other two asset groups. The impact on the bank of variations in the costs
of borrowing is treated explicitly in Appendix C.
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it will tend to view such an inflow as transitory in nature and simply
hold it in cash form. It is generally not profitable to invest the funds

in other assets if the inflow is strictly transitory.

If the movements of funds prove to be more than transitory in
nature, the bank will revise its estimate of the fuwture behavior of
transactions end adjust R in accordance with this revised estimate.

The use of the transactions balance as a buffer stock implies that the
implicit return on R 1s not known with certainty. This return represents
the saving to the bank of not making frequent and large movements into and
out of other assets. When the future behavior of transactions is not known

with certainty, the implicit return is likewise not known with certainty.

Before the snalysis can turn to a discussion of the proportion of
available funds devoted to reserve assets, it is necessary to develop a
means of handling the expected volume of transactions. In the present
context such a treatment involves an analysis of how the bank forms its
conception of the future number, pattern, and dollar amounts of both deposita
and withdrawals of funds during any period of time. In an effort to keep the
analysis within the original framework, and in order to make it compatible
with avallable data, it is necessary to relate the behavior of transactions
to the level of deposits. This is most conveniently done by initially
assuming that demand deposits are the bank's only source of funds, and hence

its only liability. This aasumption will be subsequently relaxed.
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The problem is made manageable by meking a series of related
simplifying assumptions concerning the behavior of transactions. It
should be pointed out that these are the same sort of assumptions made
(either explicitly or implicitly) in analyses of the transactions demand
for cash of interest theory.3 It is assumed that the number and total
dollar amounts of deposits which the bank recelves during any period of
time are a positive function of the total level of deposits which prevail
at the beginning of the period. It likewise assumed that the number and
total dollar amountsg of withdrawals during the same periocd are also a
positive function of this level of deposits. Finally, it is assumed that
the bank is only interested in the deollar volume of deposits and withdrawals
made during the period. That is to say, in the sum of the values of
individual deposits (number times average amount} and in the sum of the
values of individual withdrawals during the periéd. This assumption
implies that the bank is not interested in the pattern of deposits and
withdrawals made during the period; only in the level of deposits which
will prevail at the end of the period. If the period is considered to be
the bank's reserve "week," this assumption is probably not too restrictive.
By relating both the volume of deposits and of withdrawals to the level of
deposits in this manner, a great simplification is accomplished. It should
be stressed that these assumptions do not imply that total deposits and
withdrawals need to be equal during the period; the actual level of deposits

can change through time.
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It i1s not sufficilent to assume that the volume of deposits and of
withdrawals during the period are simply positive functions of the level
of deposits. OSome further assumption must be made concerning the nature
of this relationship. On the basis of somewhat inconclusive evidence, it
is agssumed thet the relationship between the volume of transactions, as
now defined, and the level of deposits is positive and more than propor-
tional. A given rise in the level of deposits is asscociated with a more
than proportional rise in the volume of deposits and of withdrawals. For
exanple, the relationship might be of the form V = D s Wwhere V is the
volume of transactions (deposits and withdrawals), D is the level of

deposlits, and r 18 a constant where r > 1 .

The basis for the assertion of such a relationship rests on the
observed behavior of the rate of average turnover of demand deposits for
various sets of commercial banksul+ The evidence suggests that bank
debits rise faster than do bank deposits; the average rate of turnover
of deposits has been incressing through time. Analyses of the transactions
demand for money indicate that the transactions balances of businesses and
of individuals should rise less than proportionally with the volume of
transactions.5 In the current context, this implies that the rate of
turnover of the bank's depogsitors' accounts should rise through time.

The volume of transactions carried out by the customers increases through
time but their average deposit balance need not rise in proportion. The

observed behavior of the average rate of turnover of bank deposits prbvides
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partial confirmation of this proposition. Given the assumption that the
volume of bank transactions is positively and more than proportionally
related to the level of its deposits, it is now necessary to discuss the

bank's conception of the future behavior of deposits.

In determining the size of the reserve asset portfolio which it
desires to hold at the end of any period, the bank must estimate the level
of deposits which it expects to prevail at the end of that pericd. If
it were to allocate funds to the reserve portfolio solely on the basis of
the expected level of deposits, it would run the risk of having insufficient
assets in the transactions account to meet unexpected net losses of funds.
It would algo have its portfolio balance disturbed if it received an un-
expected influx of funds. Under these conditions, the bank would either
find itself in the position of having to sell earning assets in order to
meet an unexpected deposit loss or of having to make frequent adjustments
in its portfolio in order to invest an unexpected increase in deposits.

In either case the reserve account would fail to¢ fulfill its function as

a8 buffer stock. The bank must allow a safety margin for error in its
forecasts, 1f R 1s to properly insulate the rest of the asset portfolio
from unexpected variations in the level of deposits. The behavior of this
safety margin 1s as crucial as the deposit forecast to the determination

of the desired reserve asset portfolio.

It is assumed that the bank's experiences have prompted it to treat

its deposit forecast as the midpoint (mean) of a range of possible deposit
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levels. The bank is thus assumed to treat the future level of deposits
as a random variable (the nature of its distribution is discussed below).
The range of possible deposit levels includes those levels which the baﬁk
considers most likely to exist at the end of the period. TFor example,
the bank may believe with, say, 95% confidence that the actual level of
deposits will lie within some stated range. The deposit forecast is
simply the mean of this range. The risk, as the bank sees it, that the
actual level of deposits will differ from its expected velue is approxi-
mated by the width of the confidence interval for any given degree of
confidence. The wider the interval, the less confidence the bank places
in the forecast. The reserve asset portfolio which the bank desires is
assumed to vary positively with the risk of experiencing an unexpected
change in the level of deposits. In a world of uncertainty, the desired
R depends upon both the deposit forecast and upon an estimate that the

forecast will be wrong.

The problem of attempting to relate the bank's conception of the
most likely level of deposits and of the dispersion of possible outcomes
around this level to some measurable variable is approached by assuming
certain characteristics of the bank's deposit level. The desired reserve
asgel portfolio is expressed in terms of the expected value and the
standard deviation of the future level of deposits. An estimate of the
standard deviation of the level of deposits is uszed by the bank as a

measure of the risk that the actual deposit level will differ from its
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forecasted or expected value. It is convenient to specify a probability
distribution for the total level of deposits -- a random variable =-- which
possesses certaln desirable charscteristics. The distribution must dis-
allow negative deposit levels which, for exsmple, rules out the normal
distribution. It is also desirable that the distribution have the property
that the standard deviation of deposits is positively related to mean
deposit size. This second criterion is based on the assertion that when
the mean level of deposits is large, the bank views the likelihood of a
large deviation of the actual level of deposits from this mean to be greater
than when average deposit size is small. On the basls of the two criteria
discussed, the lognormal distribution is particularly well suited as a tool

for the illustration of the principles involved.

It is convenient to begin the discussion by assuming that the bank
has N depositors, each with a given size deposit at the beginning of any
period. It is further assumed that the total level of depcsits at the end
of the same period is a random, lognormally distributed variable with
expected value & and variance Bz o The basic properties of the
distribution are easily presented.6 Consider a random variable, x ,
defined over the range 0 < x <o , If ¥y = log(x) is normally
distributed with mean u and variance 62 , then x 1is lognormally

Lo

distributed. The mean of x , « , 1is givenby a = eu+ed , and the

2 2
2
variance, Bz sy by 32 = 32“+U (eU 1) = a?ng where 1 = (eG -1)
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and 7n is the coefficlent of variation of the distribution. The
distribution of x 1s completely specified by the parameters p

2
and o . The general shapes of the frequency functions £{x) and

f{log(x)] are given graphically as follows:

fllog(x)]

f(x)

0 X - [log(x)] 0 [1og(x)]

Values of x are restricted to those strictly greater than zero, and
f(x) 1is skewed to the right. Values of y = log(x) are not bounded,

and the distribution is normal.

Abstracting from seasonasl and other systematic influences, it is
essumed that the bank uses the current level of deposits as a measure of
the deposit level which it expects to prevail at the end of the period;

i.e., E(xt+l) =Q, . =X and therefore, E(yt+l) =W, , vhere x now
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denotes the total level of deposits. It is further assumed that with N
fixed the bank considers the parameter 02 to be a constant for all t .
This assumption implies that given Qercentagg deviations of x from its
expected value are viewed by the bank as having the same likelihood of
occurrence no matter what the current level of x (or of u ). It can be
seen from the expression above that % depends only on 02 and, hence,
1s a constant under this assumption. As the standard deviation of x

is given by B =0m , ﬁt+1 - at+1“ = X0 . The bank consliders the
;

standard deviation of x in period +t+1 %o be proportional to the current

level of deposits, Xy o When the standard deviation of the logarithm of

the level of deposits is a constant, the standard deviation of actusl

deposit size is linearly related to the deposit level.

Up to this point, it has been assumed that 02 is a constant.
Such an assumption can be Jjustified only when N , the number of deposits,
ig fixed. Given N , any variation in mean deposit level must arise from
changes in the size of existing accounts. A doubling of the level of
deposits, given K , is equivalent to replacing each original individual
account with two perfectly correlated accounts, each with a mean size equal
to that of the original account. In this situation, there are no economies

of risk; the standard deviation of deposits doubles.

When the assumption of a fixed number of deposits 1s relaxed, the

gtrict proportionality between mean deposit level and the standard deviation
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of this level diseppears. In general, an increase in the bank's avefage
deposit level in part represents an increase in the number of deposits.
If these new deposits ere not perfectly correlated with the old, or with
each other, the standerd deviation of deposit level will be less then
proportionally related to mean level of deposits; 02 will decline. The
eontribution whicﬁ these new deposits make to a end B depends upon
the aversge size and the standard deviation of each and upon the extent
of correlation which they experience, elther with each other or with the
original deposits. Only if the new deposits possess perfect correlation
with the old willl changes in the hank's total deposit level which erise
from chenges in the number of deposits result in a proportional increase
in deposit standard deviation. In this limiting cese, variations in the
level of deposite which stem from changes in N are equivelent to equal’

changes in the size of existing accounts.

Chenges in the bank's deposit level arising from changes in N
produce & less than proportlonal increasse in asggregate deposit "risk".
The standard deviation will vary proportionally with the average level of
deposgit only if varistions in the total deposit level arise solely from
changes In the slze of existlng accounts. Such & phenomenon is indeed unlikely
to occur. The bank will view the relationship between the expected deposit
level and its estimete of the standard deviaetion of this level to be less

than proportional.

The reserve ssset balance which the bank desires to hold at the

end of any period depends upon the expected level of deposits at the end
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of the period and upon the risk that the actual level of deposits will
differ from the expected, i.e., upon the estimate of the standard deviation
of deposits. The expected level of deposits determines the expected volume
of transactions, under the agsumption that the level of deposits and the
volume of transactions are positively related. Analyses of the transactions
demand for money indlcate that the transactions balance should vary
positively, but less than proportionally with the volume of ’ca:'a.nssa,c't::ion.ﬁt.rr
Just as these analyses ilmply that there are economies in the use of the
transactions balance, the discussion here implies that the commercial bank

is also able to effect transactions economies. It has been asserted,

however, that the volume of transactions which the bank carries out per

period is more than proportional to the leavel of its deposits. The nature

of the relstionshlp hetween the desired reserve agset portfolio and the
expected level of deposits depends upon both the relstionship between the

level of deposits ané the volume of bank transactions and the relationship
between the volume of itransactions and the transactions balance. Unfortunately,
.1t is impossihle to accurately specify the functional form invoived. For lack

of anything better, it is assumed that the desired reserve asset portfolio

is proportional to the expected level of deposits.

Reserve assels are alsoc held as a buffer stock. In the face of a
deposit forecast which is not wholly reliable, the bank is induced to hold
additional reserve assets as a safety margin. This margin acts to insulate

the loan and investment portfolios from unexpected deposit variation. It
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hes been shown under fairly general conditions that the bank's conception
of the unexpected movements in the level of deposits will vary positively,
but less than proportionally, with the size of deposits. Iarge deposit
size afford economies of risk. The portion of reserve sssets which
repregsents a safety allowance will vary positively with deposit size.

It is again not obvious what form the relationship will take. While the
gtandard deviation of the deposit level is less than proportional to the
level of deposits, it is not clear that the standard deviation of trans-
actions is less than proportiocnally related to the level of deposits.

Here again, the inability to specify functional forms restricts the
analysis. It greatly simplifies the empirical work if it is assumed that
the portion of R which represents a buffer stock also varies proportionally
with deposit size. Under this condition, the total desired reserve asset
portfolio varies linearly with the level of deposits. While the bank itself
experiences economles of transactions and risk, its customers experience
the same sort of economles. Both the bank and its customers are able to
expand their transactions balances less than proportionally with the volume
of transactions., The economies of transactions of depositors enahle them
to expand their vﬁlume of transactions more rapidly than they need increase
their transactions balances, i.e., their deposit levels. It iz these
economies of the customers which prevent the bank from achleving its own

economies from large deposit liabilities.

The composition of the bank's demand deposits also influences the

gize of the desired reserve asset portfolic. Given the size of the bank's
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demend deposits, the larger the proportion of highly active and/or erratic
deposits in the deposit total, the larger the desired reserve asset portfolio.
Such deposlts tend to increase both the expected volume of transactions snd
the variebility of the volume. Conversely, the larger the share of highly
stahle deposits the smaller the desired R « Not only the size but also

the composition of deposits are instrumental to the determination of the

size of the hank's desired reserve asset portfolio.

It has been assumed that demsnd deposlte comprise the only source
of funds avallable to the bank. Glven that time deposits represent roughly
40t of the benk'!s total deposit liebllity, this assumption must be rela.xed.*
With thelr generally greater predictebility and thelr lower rate of turn=-
over, these deposits exert a different influence on R +han do an equal
quantity of demand deposiis. As a given level of time deposits 1s assoé¢isted
with a smaller volume of transactions than the same level of demand deposits,
the need to hold funds in highiy liquid form is reduced; more funds are

avallsgble for use in the investment and loan portfolios.

*The capital accourt, the remaining element in F , is omitbed from the
analysis of this chapter on the emplrlcal cobservation that 1t is not suffi-
ciently varieble to have a significant influence on R .
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Given the size and composition of the total supply of funds, the
desired reserve asset portfolio will vary negatively with the expected
rates of return on investment and loan assets; and It will vary positively
with their risks, i.e., risk of default and/or of capltal loss.* The
higher the return or the lower the risk on either of these two asset
groups, the more willing will the bank be to economize on its transactions
balance. The desired reserve asset portfolioc will also tend to vary
positively with the transactions costs involved in the purchase and sale
of competing assets. Such costs involve the expenses of making frequent
ghort-term adjustments in the investment asset portfolio. Frequent move-
ments into and out of 1 can be expensive in terms of avoidable capital
losses and brokerage fees. Such costs are discussed in more detail in
the next chapter. The reader is reminded that the costs of borrowing

are considered to influence the composition of R but not its total size.

In summary, the size of the desired reserve asset portfolio depends
upon the expected size and standard deviation of the future volume of
transactions, upon alternative returns and risks, and upon the costs of

making frequent adjustments in the portfolios of earning assets. The highly

*It may be recalled that these assertions rest on the assumptions that
both I and L are substitutes for R and that the bank's utility
function is quadratic in return.
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simplified analysis which has been carried out implies that such factors

can be represented by the size and composition of the total supply of

funds, by the expected return and standard deviation of return on investment
and loan assets, and by the size of brokerage fees and other costs of
transactions incurred by shifting funds among assets. The characteristics
of the investment and loan asset portfolios must be introduced before the
determinants of R can be more fully isolated. The introduction of these

two portfolios is the subject of the next chapter.
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I1I. THE INVESTMENT AND LOAN ASSET PORTFOLIOS

The investment asset portfolio is intermediate with respect to the
other two portfolio groups in terms of expected return,* liguidity, and
risk. Investment assets are assumed to be homogenecus assets whose expected
return and risk are greater than those of reserve assets. Securities in
the investment por%folio are marketable, but they lack the high liquidity
of reserve assets. The existence of brokerage fees and of short-term
variatioﬁs in price render investiment assets ill-suited for transactions

purposes.

The existence of an organized market for investment assets suggestis
that the bank could conceivably use them for transactions purposes. It
could invest any short-term inflow of funds in I and sell securities to
meet deposit outflows. During the period that the funds are in I s ‘they
would earn the prevailing market rate of return on such assets. If this
yield were to exceed the costs involved in frequent shifts into and out of
securities, I would dominate the reserve asset portfolio as a transactions

balance. In order to justify the exclusion of the investment asset portfolio

*Some conception of the relative magnitudes of the expected rates of return
on I and L is given in an interesting study of bank revenues and costs
conducted by the Federal Reserve Bank of Boston.l While the study deals
only with relatively small banks, it does provide some indications of the
orders of magnitudes involved. For the banks in the atudy, the actual net
yield on loans for 1962 was 2.73% and the net yield on investments was 1.08%
for that year. These yield figures are net of all cost including interest
payments on time and savings deposits, and the costs of servicing demand
deposits.
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from conscious use by the bank as a transactions balance, 1t is necessary

to demonstrate the conditions under which 1 could be used for this purnose.

There are definite costs associated with buying and selling investment
assets. Only if revenues are expected to exceed these costs during any
period of time will the bank use investment assets for purposes of conducting
its transactions. Brokerage fees are a primary factor in the determination
of the costs involved in freguent purchases and sales of investment assets.
The exlstence of such fees makes the expected return on investment assets,
in part, a function of the length of time they are held. The longer the
securities are held, the less éignificant brokerage fees become in the

determination of the net yield.

The issue here is the minimum length of time tnat investment assets
must be held before they becanre a profitable use of pank funds. Only if
this period is extremely short, e.g., a week or less, will it be profitable
for the bank to use I as a transactions balance. This minimum length of
time is called the holding period for investment assets. If the bank were
to sell any investment assets before their holding period has elapsed, their
rate of return would be less than the return on reserve assets. The concept

of the holding period can be defined precisely.

The definition is given in terms of the holding period for an
individual security in the investment asset portfolio. Jo facilitate the

definition the following notation is used:
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arl|

par value of the bond

P : bid price of the bond at time of purchase

Pt : bid price at time of sale

i : annual coupon rate on the bond

8, ¢ spread between the bid and ask prices
t ¢ time in years

r. : annual net yleld on the bond

In the determination of the holding periocd, the bank must forecast the
future yield on the bond. The expected yleld on the security at time +

is given by the following expression:

E(P)t - E(s)t + (iP}t - P,

(P )t

B{r

o

rearranging terms yields,

i EFR), - P, Elsd

E(rz)t A * B "(F

The expected rate of return on an investment asset purchased at time o
end held until time t is given by the sum of the coupon yield on the
security, the expected capital gain or loss on the bond during the period,
and the expected brokerage charge spread over the period. The holding
-period for an investment asset is defined to be the minimum length of time

which the security must be held in order to equate its expected yleld to



that of a reserve asset. Under the assumption that reserve sgsets are in
cash form, the definition implies that the security need be held only

»*
until its expected yield equals zero.

The shorter the length of the holding period, the stronger the
incentive for the bank to hold investment assets for short periods of
time and to sell them whenever resources are needed to meet an outflow
of funds. In other words, the stronger the incentive to use I as a
transactions balence. If, for example, 1t were necessary to hold investment
assets for only one day before they began to earn a positive expected rate
of return, there would be little or no need to hold a cash balance.
Investment assets could be used profitably for even the most short-term

transactions purposes.

It is not obvious that the holding period would ever be sufficlently
short for the bank to consimtently and conscicusly use 1 as a transactions
balance. Aside from the influence of brokerage fees, the existence of
uncertainty with respect to future security prices will also be a
determining factor in the calculation of the length of the holding period.
If the bank calculates the length of the holding‘period solely in terms of

E(P) ¢ » 1t runs the risk that the actual price at time of sale will differ

from the expected. The expected return upon which the holding pericd is

based is not known with certainty. The belief that the actusl return at

*This statement is modif;ed in the discussion which follows.
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time t could differ from that expected will induce the bhank to purchase
investment assets only if their expected return exceeds zero aufficiently
to compensate it for the risk of experiencing an actual return which is

negative.

The possibility of incorrectly forecasting the future price of
investment assets tends to extend the length of the holding pericd beyond

the point at which E(r =0 . fnder conditions of uncertainty, reserve

s
agssets clearly dominate lnvestment assets whenever the expected return on

the latter is no greater than zero.* The holding period must be long
enough to provide an expected return on investment assets which exceeds

zero sufficiently to compensate the bank for the risk that the actua;

return at the end of the period will be negatlve. In attempting to evaluate
the length of the holding period for investment assets, 1t should be recalled
that the portfolio only contains securities whose maturity exceeds one year.
Due to their longer maturity, investment sssets are subject to relatively
large short-term price fluctuations. Such variations in price make the
estimation of the expected return on investment assets difficult even for

short time horizons. Bid-ask differentials also tend to be larger and more

variable for the longer-term securities.

Some conception of the length of the holding period is obtained by

considering an example. Assume that the bank is considering the purchase

*The risk aversion which induces the bank to insist on & positive rate of
return in the determination of the minimum holding period explains thg

positive implicit yield on R .
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of a $1000, five year bond with a coupon rate of 4% . The bond will pay

$1000 at maturity and the bid-ask spread is known and constant at $.25
*

per $100. ~ Assume that the bank does not expect the price of the bond

to change: E(Pt) =P = P . Finally, assume that the bank is not
concerned with the possibility that E(P)t £ Pt «» Under these conditions,

the bank needs to hold the bond sufficiently long to allow the accumilated
interest income to equal the brokerage cost incurred at sale, 1.e., until

E(rI)t = 0 . If the bank sells the security before the end of the period,

it expects to earn a negative return. Subetituting the given information

into the expression for E(rI)t , We obtain t = .06 years for E(rI)t =0 .
The holding period for the security is 25 days.

On the basis of this example, it certainly appears that the holding_
period for investment assets is too long for them to be used for trans-
actions purposes. The existence of uncertainty with respect to the actual
price which will prevail at the end of the period induces the bank to require
an expected return greater than zero in the computation of the holding period.
Even in the absence of such risk aversion, a holding period of 25 days is
certainly too long for investment assets to serve as a transactions balance.
It is asserted that the holding period for investment assets is too long to

make them sultable for short-term transasctions purposes. Positive brokerage

*The value of the bld-ask differentisl upon which this example rests is
representative of such differentials for bonds of 5-6 year maturity.2
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fees and unexpected price movements tend to make the holding perlcd for
investment assets far too long for the bank to profitably replace R
with I . The frequent and often large transactlions which the bank must
carry out imply that funds cannot be invested in I long enough for such
assets to be used as part of the transactions balance. Frequent and large
movenents into and out of I would tend to reduce the net yleld on this

asset group below the yield on reserve assets.

It should be stressed, however, that unlike l&ana, investment assets
are marketable, This gives I an importent advantage over L . Investment
assets do compete with reserve sssets for funds. Investment assets
certainly do not dominate reserve assets as a use of bank funds. Both
have & place in the bank's total essets portfolio. The bank is not in-
gsensitive to variations in their relative rates of return. The shorter
the holding period for investment assets, the greater the inducement for
the bank to substitute I for R . The shorter the periocd of time necessaary
for investment assets to earn a positive expected rate of return, the smaller
the risk that the bank will have to sell them prior to the end of the holding
pericd. The bank is able to put more confidence in short-term deposit
forecasts, and hence, is better sble to Jjudge the relative attractiveness

of I if the holding period is short.

Up to this point, the analysis has been interested only in the
determination of a planning horizon for the bank which is of minimum
length. Such horizons have significance for the discussion of the possible

use of I for purposes of transactions. The proposition that the bank will
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consciously use investment assets as a balance to carry out the expected
volume of transactions has been rejected. It 18 now necessary to discuss

the bank's demand for investment assets in terms of longer horizons.

The expected return on I 1s partially dependent upon the length
of the bank's planning horizon. If the only relevant investment period
for the bank is the time to maturity of investment aasets, their expected

return is known wlth certainty. With such an horizon, the expected and

actual yleld is given by It 18 rather unlikely that the bank is

ip
Pb :
only interested in current yield to maturity as implied by this horizon.
Given that investment assets can be sold prior to meturity, thé bank is
intereated in the expected return on I over shorter pericds of time.

The actual length of the bank's planning horizon depends upon its conception
of the possible patiern of changes in the actual ylelds on the three asset
groups from the present 4o the maturity of investment assets. If the bank
congiders it possible that it will be induced to shift from I +to either

of the other two portfolio groups, the behavior of the expected return and
risk (estimated standard deviation of return) on investment assets becomes

*
important.

It is assumed that in the static environment being considered, the
existing price of investment assets equals the expected price for ell + .

The relevant planning horizon 1s assumed to be sufficiently long to render

*Concern over the size of its capital account through time will also induce
the bank to use shorter horizons.
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the influence of the bid.ask spread negligible. Under these conditions,

the current yleld on I equals the expected yleld. Even though P, = E(P)t ,

the bank is aware that the actual price at timg t can differ significantly
from its expected value. The varisbility of actual security prices imparts
a risk to the holding of I . The bank cannot know with certainty that

the actual and expected ylelds on a security held from time o to time ¢
wlll be equal. Perfect certainty exists only if the security is held from
time o to its maturity. If, for example, it is possible that loan demand

will increase in period +t , it is possible that Pt will be less than 1ts
expected value and that the actual returnon I , (rI)t y Wwill be smali

or even negative. Under these circumstances the hank would have been better
off by simply holding reserve assets until loan demand rose. The possibility
of conditions such as these induces the bank to hold investment assets only
if their expected return is sufficlently large to compensate it for the risk

that the expected and actual yields will differ.

In deciding upon the allocation of funds between investment and
reserve assets which it desires to make at any point in time, the bank must
compare expected transactions needs against the expected return and rigk
associated with holding I . Given these considerations, the desired
allocation depends upon the bank's utility function. Under the assumption
that the function is quadratic in return, and given expected transactions
needs, the desired proportion of investment assets in a dollar of gvailable

funds tends to vary positively with the expected return on I and negatively
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with the estimated risk on these assets. A complete determination of the
shares of R and I in available funds can only be specified after the

loan portfolio has been discussed.

The Loan Portfolio:

The relative aharea)of the reserve and investment asset groups in
the total asset portfolio are conditioned by the bank's decision to hold
loan assets. Of the three asset groups, loans have the highest expected
rate of return, the greatest risk, and the least liquidity. The market in
which these assets are purchesed differs drastically from the markets for
reserve and investment assets. These features alone are sufficient cause
for the isolation of the loan portfolio. The expected return on loans is,
of course, conditioned by the interest rate charged by the bank. Such return
tends to exceed the return on the other two asset groups. O0Of the three asset
portfolios, only loans possessa significant risk of default. Due to the

relatively small capltal account of a typical commercial bank, such risk ism
of crucial impor’bance.3

The market for loans is highly imperfect. No organized, wide scale
market exists for bank 1oans.u Most loans involve negotiation between the
bank and the borrower, and many loans are highly specialized in character,
While scme competition for new loans exists among banks, it is often imperfect

5

indeed. Needless to say, the ability of the bank to dispose of any of its

loans prior to thelr maturity is all but nonexistent except for a very small
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rortion of the portfolio.* The bank cannot acquire a geemingly endless
quantity of loans at the existing market price. It is fully aware of its
ability to influence the terms on which it grants loans. It is assumed, on
the other hand, that the bank does not consider itself capable of influencing

the prices of R and I .

The essential featurea of the loan account are its relatively high
rate of expected return, its comparastively large risk, and its very low
liquidity. Under the assumption of the quadratic utility function, the share
of funds allocated to the loan portfolio will vary positively with the
expected net return on loans** and negatively with the bank's estimate of
loan risk. Given the nature of the market for loans, the bank does not
consider expected return and risk to be beyond its control. It is able to
exert an important influence on both. Customer demand for bank loans is a
decreasing function of the interest charge on loans. The expected return
on new loans is thus conditioned by the number of new loans granted. The
bank is alsc able to influence crucial characteristics of the loans it grants;
characteristics which bear directly on the risk of the loans. Such factors
ag the slze of each individual loan, average loan maturity, and the relative

strength of loan guarantees all represent lmportant elements in the bank's

*The reader iz reminded that bank borrowlng is excluded from the analysis.
The only remaining means of disposing of exieting loans is to sell partici-
pations to other banks. The ability to make such sales 1s limited.

**The effects of variations in the costs of granting and servicing loans
on the size of L are not explicitly treated in this study. Some partial
evidence on such effects is available,
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conception of loan risk. These factors are as crucial to the bank's
portfolic deciaion as the interest charge on loans. Jloang are a matter
of negotiation between borrower and lender in which both return and risk
are determined. The interest rate set and the number of loans granted at
this rate will depend upon both the bank's and 1ts customers' views
concerning loan size, maturity, and guaréntees. The discussion which
follows is essentially an adsptation of Donald Hester's analysis of

cormerclal bank lending behavior to the framework of this study.7

Other thinge being equal, the bank prefers high;interest rates on
its loans, relatively small average loan size, short maturitiés, and strong
guaranteesﬁ Obviously, high interest charges correspond to high expected
return on L . Relatively small loan size, per loan, tends to increase
the bank's ability to diversify, and it reduces the strain on the borrower
of repayment. The bank prefers relatively short maturities on its loans
in the belief that the longer the maturity the greater the uncertainties
involved., These uncertainties are assoclated with both default risk and
with risks connected with the holding of an illiquid asset. The bank, of
course, Tavors strong guarantees as these tend to directly reduce default
rigsk. Borrowers on the other hand tend to prefer low interest charges,

larger average loan size, longer maturity, and weak guerantees.

Hester's analysis suggests that it is useful to consider such factors

as the interest rate on loans, average loan size, average maturity, and the

strength of guarantees as comprising what he calls a set of loan terms.8
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If stringent loan terms are associated with high interest charge, small
average loan size, short maturity, and strong guarantees, then it is possible
to say that the bank bargains for stringent loan terms and the borrower for
less stringent terms. The supply of loans is an increasing function of this
stringency and the demand a decreasing function of loan term stringency.

It should be stressed that the set of loan terms is essentially a vector.

The lack of a common dimension prevents the elements in the set from being
represented by a single number. Hester's empirical work indicates that to

a certain degree both the bank and the borrower are willing to trade one

element in the set for another in their negotiations.

In general it is asserted, however, that the more stringent the
terms of lending, the greater the bank's desire& loan portfolio, and the
smaller the desire of individuals to borrow. Given the size and composition
of its total supply of funds, and the return and risk on investment assets,
the bank must decide on the size of the loan portfolic which it wants to
hold. The baﬁk's decision to hold loans is conditioned by its estimate of
the c¢redit-worthiness of loan applicants. The bank uses such characteristics
as the size and composition of borrowers' assets, the size of their inventories,

9

their sales, profits, etc. for this purpose. Given borrower character-
i1stics and competing uses of funds, the bank will wish to hold more loans

the greater the stringency of loan terms. Borrowers, on the other hand, are
motivated by such factors, or characteristics, as expected future levels of
sales and profits, costs of alternative sources of funds, etc. Other things

being equal, borrowers will demand more loans when loan terms are less

stringent.
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That loans are the riskiest assets which banks hold, and that there
are alternative uses of funds are sufficient reasons to make the supply of
loans a positive function of the stringency of loan terms. Given the supply
of available funds, the bank is willing to hold a larger loan portfolio only
if the terms on these assets are made more stringent. The bank is willling
to expand L only if the interest charge on loans is higher and/or the risk
is lower. Given F , the bank can expand L only at the expense of R
and I . Such expansion increases the risk assoclated with unexpected
deposit losses and it increases default risk. Such increases in total
portfolio risk will be accepted only if 1oan-terms are sufficiently ihcreaeed
to compensate the bank for the added risk. Part of the increase in loan
terms will probably represent a reduction in loan size, maturity, etc.
Increases in the stringency of loan terms of this sort represent attempts

to reduce the risk associated with the holding of L .

It ie likely that the supply of loans function is nonlinear. Given
the bank's basic risk aversion, it will require ever increasing stringency
of loan terms to induce it to add a constant increment to its loan portfolio.
The bank's relatively small capital account coupled to ever present trans-
actions needs should be sufficient cause for the supply function to be non-
linear, given F . As the share of L in total agsets rises, the bank
becomes increasingly vulnerable to deposit lpsg and to loan default. Further
increases in the share of loans in total assets should become increasingly
difficult to induce. It is of scurse impossible to increase loans beyond ‘the

point at which all available funds are devoted to loans.
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Given the characteristics of borrowers and of lenders discussed
above, the actual dollar amount of loans and the terms on which this amount
is issued are established by negotiation between the bank and its customers,
The total volume of loans and the terms on vwhich they are issued are
simultaneously determined. An equilibrjum exists when the demand and
supply of loans are equal. Such an equilibrium implies a set of loan
terms which equates the amount of loans the bank wishes to hold to the
amount of loans horrowers wish to issue. It should be stressed that both
the supply and the demand are for a stock of loans. The analysis is
interested in the stock of loans which the commercial bank wishes to hold
as esssets and the stock of loans which borrowers are willing to owe to the
bank during any period of time. The existence of equilibrium implies that
there 18 no tendency for L +to changs. The issue of new loans equals the

retirement of loan outstanding.

The discussion given so far implies that the shares of R, I,
and of L 1in total assets are conditioned by the size of F , by its
composition, by the expected return and risk on I , and by the stringency
of loan terms. The actual size of the three portfolios is importantly
influenced by the demand for lcans. It ig this demand which interacts
with the supply function to determine the set of loan terms. The equili-
brium values of the reserve, investment, and loan asset portfolios cannot

be determined independently of the demand for loans.

Unfortunately, an adequate specification of the demand for loans

appears to be impossible. Very little is known about the general features
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of the demand for bank loans., Such a demand function is of necessity very
complex. An adequate specification of the function would involve a
description of the behavior of most, if not all, of the economy. The
demand for bank loans emanates from many important sectors of the economy.
The specification of the demand function not only requires the estimate

of such factors as the existing level of aggregate sales and profits in
the relevant sectors, but more importantly, it requires estimates of the
future levels of these variables. The demand for loans is not uniquely
determined by the future levels of these factors, however. Information
must be obtained on both the coasts of alternative sources of funds and
borrowers’' attitudes concerning these sources. The relationship between
the aggregate level of future profits, and allied variables, and the demand
for bank loans will be conditioned by these alternative sources of funds

and their relative costs.

Rather than attempt to specify the demand for bank loans function,
the bank's supply function and the equilibrium value of L can be egtimated
by means of an approximate identification of the supply function. The
argument which follows is essentially the same as the analysis of approximate
identification presented by E. J. Working.lo The supply of loans function
has been specified in terms of ¥ , iis composition, the expected return
and estimated risk on I , and the set of loan terms, T>. The only
factors to which loan demend has been specifically linked are those in -Tﬂ.
Obviously, loan demand depends upon many factors other than the stringency

of loan terms. Such factors as expected future profits, sales, etc., are
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of'‘ten much more important to borrowers than the terms on which they‘can
obtain loans from the bank. The loan demand function is far from being
campletely specified. An observed relationship between the set of loan
terms and the size of the bank's loan portfolio represents the locus of
points of equilibrium between the demand and aupply functions. This locus
will approximate the bank's supply function if the variance of the
stochastic term of the supply function is small compared to that of the
demand function. Under this condition, the "shifting" demand function

will trace out the shepe o ¢he stable” supply function in the space defined
by the factors specifying the supply function. This condition is certainly
met in the case at hand. The unexplained variance of the supply function
is surely much smaller than the unexplained variance of the demand function.
The latter has been specified only in terms of 7. This being the case,
a more complete specification of the demand schedule is unnecessary for

approximate identification of the supply function.

The uncbserved level of loan demand interacts with the supply function
to produce an observed L and an observed set of loan terms,'Tﬂ. The
"stability" of the supply function relative to demand ensbles us to discuss
the supply function without actually observing the level of loan demand.
Given the other factors which influence the supply of loans, stringent loan
terms are associated with a high level of loan demand and a relatively large
obgserved I, , Conversely, lese stringent terms imply a lower level of
demand and a smaller cbserved L . The ability to cobserve the actual locan
portfolic and the set of loan terms is sufficient to "identify" the supply

function.
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The discussion of the determinents of the desired size of the reserve,
investment, and loan asset portfolios in the static case is now essentially
complete. The specification of the supply function in terms of observed 7 '
and L immediately implies that the bank's desired reserve and Investment
agset portfolios are also specified. The interdependence of the three
portfolio groups implies that the stringency of loan terms also exerts 1its
influence on R and I , via their competition with L .  Other things
being equal, an increase in the stringency of loan terms (increase in the
lavel of loan demand) will induce the bank to shift funds from R and I

jnte L .

The relationships which have been developed for the static case are
easily presented in summary form. To facilitate the presentation, the
following notation is used:

*
b : Total demand deposits
Particularly active and/or erratic demand deposits

'Y

v

D' : Demand deposits other than Dv

T : Total time deposits
C ¢ Cepital account
: Expected yield on investment assets

Estimated risk of return on I

T\ : The set of loan terms.

*
A1l deposit ltems are, as befcre, considered net of required reserves.
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Recalling the identities
F=D + Dv + T+ C

the desired level of each of the portfolio groups 1s given by the followlng

expressions:
R=£(D", D, T, C, E(ry), o] ,70)
Ia= fQ(D" DV’ T: C’ E(rI)s GI ’ T\)

L = fB(D" DV’ T, G, E(TI): UI ’ -P) .

Brokerage fees are omitted in the interest of simplicity.

Under the assumption that the three asget groups are substitutes,‘the
desired levels of the fhree portfolics are determined by the same set of
factors. It is obvious that given F , only two of the three groups need
be specified; the third equals the difference between F =and the sum of
the other two. Given the interdependency of the three groups, the portfolio
eliminated is arbitrary. HNo attempt is made at this point to specify the
actual form of these functions. Functional forms will be specified after
bank behavior in the dynamic context is discussed. Such a discussion is
the topic of the next chapter, A testable model is presented in Chapter V.
As the next chapter will indicate, it is necessary to make some fundamental

changes in the functions to render them testable.

Before turning to the dynamic case, some mention must be made of

several special characteristics of the loan portfolioc. Because no organized
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market exigts for the purchase and sale of loans, the management of the loan
portfolio is more difficult and complicated than the manipulation of the
reserve and investment asset portfolios. When the market price of investment
assets rises, all the securities in this portfolio immediately experience an
increase in value. It has been asserted that the bank will seek to increase
the size of I if its expected net yield rises. The existence of a market
for these securities allows the bank to experience an immediate gain on the
existing assets in the portfolio, and it need only add a relatively small
increment to the portfolic to regain equilibrium. Such is not the case with
loans. If the expected return on loans rises and/or the estimate of loan
risk falls, the bank can experience the gain only on new loans.r Only those
loans which are retired during the relevant period provide a means of
experiencing an immediate gein from a loan portfolic which is fixed in
dollar amount. Aside from the rate of loan repayment, the bank can realize
the galn on loans only by reducing R and I . This can lead to a rather
complicated sequence of events. If the bank suddenly fin&s itself in the
position of being able to grant loans on more favorable terms, it will relend
funds obtained from loan repayments and it may also reduce R and I below
their final equilibrium values. The dollar size of L will swell as £he
bank attempts to obtain more of the possible gain. As loans continue to be
repaid, the bank will use part of the funds to replenish its depleted R

and I portfolios. It is able to achieve the higher average return on L
with a smaller dollar investment in the portfolio; Thus one may obgerve a

large reduction in R and I and a comparable rise in L followed by a
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rather gradual increase in the dollar size of R and I and fall in L
until their new equilibrium levels are achieved. These levels may well

be quite different from their initial disequilibrium values.

A second complication also arises from the lack of an organized
market for loans. There is an upper limit to the rate of reduction of L .
If the bank finds itself in the position of having to grant loans on less
favorable terms, it will seek to reduce L . It cannot reduce its loan
portfolio at a rate greater than the rate of repayment of loans. In order
for the empirical analysis to be carried out in Chapter V, it is necessary
to make some assumptions concerning the features of L . In particular,
it is assumed that the average maturity of the loan portfolio is sufficlently
short to allow a substantial proportion of total L to be retired each
period. Obviously, the shorter the time period, the more tenuous this
agssumption becomes. The greater the rate of loan repayment per period,
the less important these adjustment problems become. The analysis implicitly
has agssumed that variations in the attractiveness of loansg, relative to R
and to I , are never great enough to prevent the bank from using the
funds liberated by loan repayment as the adjustment factor. Awvailable
evidence does suggest that the average maturity of bank loms is quite short.*
This evidence implies that possible rigidities in the management of the bank's
loan portfolio are not as great a problem for the analysis as one might at
first expect. As the next two chapters will indicate, rather simple assumptions

are made concerning the existence of lags in the bank's portfolio adjustments.

*The Federal Reserve System's 1957 survey of business loans indicates that
over 60% of the total dollar value of member bank loans to business have a
maturity of one year or lese.ll The dollar value of such loans maturing
during short periods of time is rather large.



- 58 -

IV. SOME COMPLICATING FACTORS

The functional relationships summarized in Chapter IIT must be

modified and their forms made explicit before it is possible to develop

a model of bank behavior which is amenable to empiricsl test. The purpose
of this chapter is t0 introduce and discuss some complicating factors which
importantly influence the specification of the final model. These compli-
cations arise from an insbility to identify the supply and demand functions
for bank loans and from the existence of cyclical patterns of movement in
the levels of loan demand and of bond pricea. The discussion which follows
first treats the modifications of the static model which arise from the
inability to identify the underlying relationships, and it then turns to

the dynamic problems.

In Chapter III, the supply function for bank loans was "identified"
by relating the size of the loan portfolio to the set of loan terms T .
The approximate identification of the supply function through T' was
considered to be necessary given the inability to observe the demand for
loans function for either an individual benk or for any number of banks.
Unfortunately, it is not possible to observe the set of lcan terms either.
The empirical work of the next chapter utilizes ftime seriles data. Information
on the components of the set of loan terms Is not available in the form of

+*
time series. The only component which is at all accessible is the interest

*Hester was able to cbtain cross sectional data on scome of the components
of T% by interviewing bankers and by utilizing existing survey data.l
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rate charged on loans by various commercial banks.2 The work of both
Hester and Guttentag strongly impliea that the interest rate charged on

3

loans is a poor proxy variable for the total set of loan terms. The short-
term inflexibility of the interest rate on loans implies that banks use other

means to adjust their loan portfolios.

The discussion up to this point has been conducted as if the set of
loan terms could be observed. This was done to illustrate the theoretical
issues involved. Banks do attempt to ration the volume of credit they extend.
The inability to observe the raticning devices does not argue against their
existence. Stress has been put on T and upon the ability of this set to
provide approximate identification of the supply of loans function. It
appears that a meaningful solution to the problem of identifying the supply
function lies in the development of a usable series for ™ . No such

estimates so far exist.

It is shown below that without information on the set of loan terms,
identification of the supply of loans function is impossible. The inability
to identify the function exists even if it is possible to accurately specify
a demand for loans function. This writer has attempted elsewhere to identify
the supply function indirectly through the use of a proxy variable for T .h
I am now convinced that the use of the proxy creates more problems than it
solves, and it is not used here. By rejecting the use of the proxy variable,
it must be concluded that identification of the bank's supply of loans

function is impossible without Information on T .
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The actual size of the bank's loan portfolio at any moment of time
cannot be determined independently of the demand for bank loans. This, of
course, implies that the size of the other two portfolio groups likewise is
not determined. It 13 necessary to attempt to specify a demand for loans
function. While the function to be introduced is a highly simplified one,
the stringency of loan terms must be included. It is the dependence of
both the demand and the supply of loans on T which prevente the ldenti-

fication of either function.

The demand for bank loans is conditioned by two sets of factors.
The first is comprised of horrowers' conceptions of the future values of
their incomes, profits, sales, etc. There is an incentive to borrow only
if the funds so obtained can be put to productive use in terms of financing
the purchases of such items as inventories and capital equipment. The demand
for such investment is conditioned by the expected future levels of sales and
profits. The second set of factors represents the relative costs of obtaining
funds from varicus sources. The individual bank often represents only one of
several possible sources of funds to the borrower. The demand for bank loans
depends upon the attractiveness of such loans relative to other sources.
Such attractiveness is represented by the stringency of the terms of bank

loans relative to the terms of borrowing from other sources.

In order to present testable relationships, it 1s necessary to make
some simplifying assumptions concerning the determinants of the demand for
bank loans. In particular, it is assumed that the current level of economic

activity determines the profit and sales expectations of bhorrowers. The
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higher the level of aggregate income, the greater actual and expected sales
and profits; and the greater the demand for bank loans. The second assumption
deals with the influence of alternative costs of funds. It is assumed that
the relstive costs of borrowing do not change. When the stringency of bank
loan terms rises, the terms of borrowing from other sources rise in proportion.
This assumption permits the exclusion of alternative costs of funds from the

analysis.

In the interest of simplicity of exposltion, it is assumed that the
stringency of loan terms can be represented by a single element in the set.
The actual element selected is arbitrary. It is convenient to use the rate
of interest on bank loans as the representative of the stringency of loan
terms. No explicit use is made of the intereést charge, or of any other loan
term, in the model to he developed. The contention made previcusly that the
interest charge is a poor proxy for T still holds. The interest rate is
considered to be unobservabls, and it is eliminated fram the expressions below.
The argument is greatly simplified if an abbreviated version of the supply of
loans function is used. The use of this form does not alter the conclusions

to be drawn.

The supply and demand equations which follow are taken to be linear
in their arguments. Linear relationships are used solely for purposes of
gimplicity of exposition. As the analysis will soon indicate, the supply of
loans function is not linear in loan terms. In the present context, this
implies that the bank expands the quantity of loans supplied less than pro-

portionally to a given changs in the interest rate charged on its loans.
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The specification of the simplified model uses the following variables:

Ls : ‘the dollar value of loans supplied per unit of time
Ld : the dollar value of loans demanded per unit of time

L : the observed dollar value of the bank's loan portfolio
F : the total supply of funds

Y : an aggregate income or sales varlable

r : the interest charge on new loans

1 : the market yleld on investment assets

u and v : stochastic terms

These variables are combined to yleld two structural behavioral equations and

an identity:

L

q = 8 = 8T + a;Y +u

-

Ls = bl + ber + biF - bhi + v

Ls=Ld=Lo

The interpretation of these expressions is fairly straightforward. The
dollar value of loans demanded varies negatively with the interest cost of
borrowing and positively with the level of economic activity. The supply of
loans equation is an abbrevisted and slightly modified version of the function
described in Chapter IIT. Here, the dollar value of loans supplied varies
positively with the interest charge on loans, positively with the supply of
funds available to the bank, and negatively with the yleld on investment

asgets. Under the assumption that the bank expects no change in the prices
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of investment assets, the market yield equals the expected return on I .
The third expression is an identity which states that the volume of loans

demanded equals the volume supplied.

It should be noted that the aggregate income variable appears only in
the demand equation. It is not obvious that the supply of loans function is
unaffected by Y . It is quite conceivable that the bank's conception of
loan default risk is influenced by the general level of economic activity.
Under this condition, the supply of loans varies positively with Y . The
bank is willing to supply a greater volume of loans at any rate of interest
the higher Y . As the discussion below will indicate, it 1s not possible
to disentangle the influence of the supply of loans from that of the demand
in the determination of the observed loan portfolio, L . The inability to

identify the supply function implies that the exclusion of Y from Ls is

not essential to the present discussion. Such an exclusion simplifies the

analysis and is retained.

The interest charge on new loans, r , 1is used here as a proxy for ™ ;
it is considered to be unobserved. It is possible to eliminate r from the
system of equations and to obtain a "reduced form" equation which relates the
gize of the loan portfolio to the observed exogenous veriables ¥ , Y,
and 1 . An expression for r is derived from the demsnd equation.
Substituting this expression into the supply equation, and combining it with
the identity yields an expression for the cbserved size of the loan portfo;io

of the general form:

L=A +AY+AF -A1+7,
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namely,
a.b a,.b B a_b b.8
172 271 3 2 372
L=|a +5b, + + + | a; + Y+|b, +=—|F
[l 1 a, b2 ._3 &y 3 ba
-~ . =5 u
b, & b 8
- bu + t 2 i+ Eg_ u+|1l4+ Eg_ v .
2 2 2

The observed size of the loan portfolio varies positively with the level
of aggregate income, positively with the size of the bank's tofal resources,
and negatively with the yleld on investment assets. The size of the portfolio
is determined both by the supply and by the demand faor bank loans. The
separate influences of these two functions on the obsgrved L could be
determined only if it were possible to observe ‘r\ » Wwhich for sigplicity
h&s been represented by r . The set of loan terﬁé cannot be observed; this
rules cut the possibility of identifying the struetural equations. The

structural parameters &, and b2 » Wwhich enter into the determinatilon of

all the coefficients of the reduced form, cannct be identified.

The coefficients of the reduced form equation represent a mixture of

the influences of the supply and demand functions. The parameter a the

2 )
interest rate parameter of the demand for loans equation, enters into the
determination of all of the reduced form coefficients. The rolé of this
parameter in the reduced form demonstrates the importance of the set of loan
terma in the determination of the loan portfolio. Any observed relationship
between L and the exogenous variables Y , ¥, and i will mirror tﬁe

influence of |® on the unobserved demand and supply functions.
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Up to this point, the relationships in the structursl equations have
been assumed to be linear. This assumption was made to simplify the intro-
duction of the general reduced form expression. Very little, if any, information
can be offered concerning the form of the demand for lcans function. Given
the extreme simplicity and the rather artificisl nature of this function, it
appears that little further damage can be done by retaining the assumption
that the function is linear. Rather more can be offered concerning the form
of the supply of loans function. On the basis of the analysis of the last
two chapters, some obaervations can be made concerning the actual form of
the function. The discussion of the relationship between the volume of the
bank's transactions and the size of the reserve asset portfolio given in
Chapter II implies that the relationship between LIs end F is proportional.
Given the relatively low risk associated with acquiring investment assets,
it is asserted that the relationship between the supply of loans and the yield

on investment assets can be accurately considered to be linear.

No such assertionsg of linearity can be made for the relationship

betwaen Ls end r . In Chapter III, it was argued that the bank will

expand the volume of loans it supplies less than proportionally to a glven
increase in the stringency of loan terms. In the present context, this jmplies
that the relationship between the dollar value of loans supplied and the
interest charge on loans is less than proportional. Given the alze of its

resources, F , an incresse in Ls repregsents a rise in the share of loans

in total assets. OSuch a rise reduces bank liguidity and increases portfolio

risk. The relatlively small size of its capital account induces the bank to
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have a strong aversion to such risk. The higher the loan rate of interest
(stringency of loan terms) the larger is L ; and, given F , the smaller
is the bank's incentive to further increasse the volume of loans for a given

rise in r-.

The general shape of tThe hank's supply of loans function is shown in
figure 1 for conditions of given F and i1 . As r rises, the gquantity

of loans supplied approaches L = F asymptotically.

Figure 1.

An-increase in the total supply of funds or a decrease in the yleld on
investment assets will Induce the bank to supply & greater volume of loans
st every rate of interest; the curve shifts to the right. Obviocusly the

*
curve shifts to the left if F decreases or 1 increases.

*
The response of Ib to changes in F and 1 is subject to the restriction
that L 18 defined over the range O < L<F .
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The shape of the supply function implies a less than proportional
relationship between the observed size of the loan portfolio and the level
of aggregate demand in the reduced form equation. Such non-proportionality
is illustrated by observing the locus of equilibria of the demand and

supply functions in figure 2.

Figure 2,

Each demand schedule is drawn under the condition of a given level of

sggregate income, Y . The curve labeled (Ld)l represents the relationship
between the dollar value of loans demanded and the loan rate of interest,
given the level of income, Yi . Similerly, the demand schedules

(Ld)a’ ey (Ld)5 represent the same relationship at the higher levels of

income Yé, evey Y5 . The higher the level of income, the greater the

quantity of loans demanded at any rate of interest.
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The shape of the supply function implies that the obgerved loan port-
folio will respond less than proportionally to a given change in the level
of aggregate income (a given shift in the level of loan demend). The larger
Y , and hence the larger r , the smaller the response oflthe loan port-
folio to a given change in the level of income., The asserted relationship
between Lb and r 1s sufficient to obtain this response of L to varistions
in Y .* The information in flgure 2 is represented in a dlfferent form in
figure 3. Gilven F and 1 , the locus of equilibria of the fixed supply

schedule and the family of demand schedules is as follows.

Flgure 3.

- — —— — | —— —— — p—— —— — it

*This is the case under the assumption that the supply of loans is not
influenced by the level of aggregate income. If the dollar value of the
loans supplied were considered to depend upon the level of Y , it would
be necessary to assume that a given change in Y exerts a greater influence
of Ld than on LB . 'This assumption would be sufficient to provide the

conclusion made in the text. It is certainly true that as the share of
total asseta devoted to loans approasches unity, any influence of Y on Ih

would be small.
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The relationship between Y and L represents the 'reﬁuced form' of the
demand and supply equilibria. As Y expands, the observed size of the loan
portfolio rises with it; and the share of loans in total assets approaches
unity asymptotically. The shape of the curve in figure 3 follows directly
from the points of equilibrium of the demand and supply échedules in

Tigure 2.

Glven that the reserve and investment asset portfolios are assumed
to be substitutes for L , the relationship between L arnd Y immediately
implies relationships between R and I and the level of income. The
higher Y , the greater the expected return on the loan portfolio relative
to the returns expected on R and T, An increese in Y induces the
bank to shift funds from R and I into loans. The implied relationsﬁips
between the level of income and the dollar sizes of the reserve and investment

asset portfolics appear in figures 3a and 3b below.

3g, b
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The discussion of the static characteristics of the model is now
essentially complete. It has been shown that the inability to observe the
set of loan terms presents new problems for the analyais. In particular,
it necessitates the introduction of a demand for loans function into the
discussion -~ a hazardous tesk at best. A highly simplified and rather
artificial demand function has been specified so that the analysis could
continue. In the absence of a series for 'T‘, this demand function only
provides s means of obtaining a reduced form expresaion for the observed
dollar size of the loan portfolio.* Identification of the coefficients
of the supply and demand functions is impossible. Finally, it has been
argued that the relationship between L and Y +tends to be less than

proportional.

Before turning to a statement of the model to be tested, it is
necessary to introduce some dynamic factors which exert an important influence
on the relationshlp between I and Y . The dynamic complications arise
from the interaction of the cyclical movements in the level of income and

the prices of investment assets.

Some Dynamic Factors:

Up to this point, the analysis has been essentially static. The

existence of uncertainty has been Introduced by framing the discussion in

*Obviously, the dollar size of R and I also depend upon Ld « ‘This
requires the use of reduced form expressions for these portfolio groups as well.
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terms of the expected value and the estimated standard deviation of both
asget returns and of future deposit levels. Subjective probability bellefs,
however, have been assumed to be given and constant. The discussion has been
interested in specifying the determinants of the relative shares of R, I,
and L in total assets. To facilitate the analysis, it was assumed that
these determinants were constant. Under these conditicns, it was obviously
not possible to discuss bank portfolio adjustments through time. While the
static analysis is useful for a discussion of the effects of infrequent,
discontinuous changes in the determinants of R, I, and L, it is of
1ittle value in the analysis of bank reaction to frequent and continuous
changes in these factors. Cyclical variations in the level of income and

in the prices of investment assets are of particular interest in this context.

It is convenient to analyze the influence of fluctuations in the level
of income and in the prices of investment assets in terms of the structural

equations for Ls and LH . 'There is obviously a resultant response of

the reduced form relationship to fluctuations in these fectors. As specified,
variations in the level of income can influence only the demand for loans
function, and movements in the prices of investment assets can influence only
the supply function. In the discussion which follows, the bank is described
as responding to changes in the “"level of loan demand.” Fluctuations in

this level are to be interpreted as variations in the quantity of loans
demanded, per unit of time, in response to movements in the level of aggregate

economic activity, Y .
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In the static case, changes in such factors as the level of loan
demand, the total supply of funds, and the expescted return on investment
agssets are considered to be permanent. The bank has no reason to believe
that a movement in any of these factors will be followed by further move-
ments in the same direction. While deposits, bond prices, and loan demand
are subject to random movements, the bank has been conceived to consider
their current levels t@f%ﬁe levels expected to prevail at the end of the
period. The expected change in these factors in this case is zero. The
bank is aware, of course, that their actual levels can differ from the
expected. If, for example, the level of income s%ould decline during any
period, fewer loans will be demanded at the exiaéing terms of lending. The
bank must decide how it can best live with a permanently less attractive
loan portfolio. It will incresse R and I in accordance with the
expectation that loan demand will not change again. Once the ad justments
are complete, the actual reserve and investment portfollos will be increased
to their desired levels and L will be reduced to its new, permanently
lower level. Barring any further change in the level of income, and resultant
change in L

d }
total asset portfolic. In the absence of any previous pattern in the move-

the bank has no incentive to alter the composition of the

ments of Ld » the bank has no reason to believe that any given change in

the level of loan demand will be followed by further change. In this sort
of environment, the bank does not look more than one period to the future;

it has no reason to believe that loan demand will change again.
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This is not the sort of enviromment in which the bank finds itself.
The levels of income and of bond prices (bond yields) have demonstrated an
historical tendenc& to move coniinuously through altérnatingaperiods of
expansion and contraction. Put more simply, they have been subject to

>

cyclical fluctuations. While these cycles have differed markedly in period

and asmplitude, they share the properties of bheing both cumulative and self-
6

reversing. The levels of income and of bond prices have demonstrated a

*
recurring tendency to alternate between expansion and contraction.

In the light of this experience, it is highly unlikely that the bank
will not take the possibility of further cyclical movements in loan demand
and bond prices into account in the formation of its expectations. Just as
the bank is aware of seasonal movements in the levels of loan demand, deposits,
etc., 80 too iz it aware of possible cyelical patterns in these variables. In
a dynamic world, the bank's planning horizon is necessarily lengthened. The

rast becomes a ugeful guide fo the future.

If the level of loan demand should rise during any period, and if it
has previously expanded for several periods, the bank will expect further
increases in this variable. Movements in the level of income and in bond

prices tend to be cumulative; a rise in their levels is most likely to be

‘*It must be stressed that these cyclical fluctuations are not conceived to
have the predictable features of, say, a sine wave. The levels of incame
and of hond prices have not demonstrated any historical tendency to yield
eycles of constant period and amplitude. Given the variability of the
cyclical patterns in income and bond yields, the aetual course which future
movements in these variables will take is not known with ceértainty.
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followed by further increases. The same argument obviously holds in reverse
dﬁring\cyclical contrg.ctions° Declines in loan demand and in bond priceé-ére
likely\to be followed by further declines. While these movements tend to be
cumulative, they are also self-reversing. This second feature of the movements
in loan demgnd and in bond prices should lead the bank to believe that neither
the level of loan demand nor the level of bond prices will permanently main-
tain thedir current direction of change. It believes that the 1onéer loan
demand and bond prices have been moving in the same direction, the greater

the likelihood that they will reverse their direction of movement in the near
future.% The assumption of this sort of expectations is most applicable to

a situation in which cycles have been of fairly short duration. Such has

been the case with post-war cycles in the levels of income and bond prices in
thg United States.7 These are the cyclical variations which are relevant to

this analysis.

In the context described, it is useful to consider the bank's planning

horizon to encompasgs a full cycle in the level of loan demand and/or bord prices.

*This second essumption implies that the bank views the length of time from
the beginning of the current period to the turning points in the levels of
loan demand and of bond prices as random variables which it treats in terms .
of a set of subjective probability beliefs. In particular, it implies that
the longer the perlod of time during which these factors have been expanding
(contracting), the greater the likelihood that a turning point will be reached
at the end of the period. The assumption of such a set of probability beliefs
follows from the assertion that the bank expects cyclical movements in loan
demand and bond prices to continue in the future. Bank behavior in terms of
these probability beliefs is not formally treated in the analysis. While such
beliefs are implicit in the discussion which follows, they are not introduced
with sufficient precision to allow one to empirically test for their existence.
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It reelizes that the income from its loan portfolio tends to be low in
recession and high in prosperity. It also realizes that fluctustions in

the prices of investment assets exert an important influence on the return

it will earn on its investment asset portfolioc. The bank must live with the
cyclical fluctuations in these exogenous variables. A reasonable way to live
with them is to take them into account in the formation of its decisioms.
Observed short-term adjustments in the composition of the bank's total asset
portfolio represent attempts to manage the portfolio in eccordance with the

longer horirzon.

The desired composition of the bank's total asset portfollio at any
moment of time is importantly influenced by its expectations concerning the fu-
ture cyclical movements in loan demand (income) and bond prices. These argu-
ments must be made more precise. This is accomplished, in part, by modifying
the static model. It is difficult to explicitly introduce the dynamic elements
into the analysis with any degree of precision. The alterations which are
made to the static model are qualitative in nature. Intuitively, it does not
‘appear impossible to put the expectationsl factors discussed into rigorous
form. Whilg the complexities involved have prevented such a treatment here,

such an analysis appears to be well worth attempting.

The baslic premise on which the discussion of this section rests is
that the bank is able to determine the current phase of the cycles in the
level of loan demand and in bond prices. It knows when the level of loan
demand is in a phase of general expansion (contraction), and it knows when the

level of bond prices 1s experiencing & period of genersl increase (decrease).
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Glven the bank's ability'tp determine the current phase in the cycles iﬁ
these two variables, it will expect the level of loen demand and of bond
prices to continue to decline if they are in a contraction phase, and it
will expect them to continue to rise if they are in an expansion phase.

Such knowledge of the phase of the cycles prevents the bank from being fooled
by transitory (random) reVerses in the directiqn of movement of loan demand

or in bond prices.

The analysis begins by considering bank reaction to cyclical
fluctuations in the level of loan demand. In this discussion, the level of
bond prices (and, hénce, bond yields) is held constant. Once this reaction
has been traced out, bond prices are.allowed to vary along with loan demand.
At the beginning of any period, the bank must decide upon the allocation of
funds among the three asset groups which it desires at the end of the period.
Such a decision necessita%es forecasts of changes in relevant factors which
will occur during the period. Gilven the movements in the level of loan demand,
the size of F , etc., expected to occur guring the period, the bank will
determine a set of loan terms which will allow it to achieve the desired
portfolio mix.* In order to facilitate the discussion, it is assumed that
all factors except the level of loan demand are constant. This assumption

implies that the bank's subjective probability beliefs concerning the size

*It is assumed in thie chapter that the bank is able to adjust the dollar size
of the components of the total asset portfolio with sufficient speed to achieve
the desired portfolio mix at the end of the period. The shorter the lapse of
time between the beginning and the end of the period, the more tenuous this
assumption becomes. The possibility of rigidities and frictions in the adjust-
ment of R, I, and L to their desired levels is discussed in Chapter V.
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and composition of F and the return on I do not change. Their current
levels represent the levels expected to prevail at the end of the period.
Under these conditions, only variations in the level of loan demand resulting
from changes in Y can induce the bank to alter the current composition of

its total asset portfolio.

Consider a situation in which the level of income has just begun its
expansion phase, i.e., it has recently passed its lower turning point. This

situation corresponds to the level of loan demand (L.d)l in figure 2. The

bank is aware of the turning point and expects the level of loan demand to
continue to rise for some time. During the previous contraction in ¥ s the
level of loan demand had declined and the bank reducgd the relative share of
loans in total assets, i.e., there wes a movement down the supply function of
figure 2. This decline induced a corresponding increase in the shares of R
and I in total assets. The large dollar size of R and I relative to total
assets implies that the marginal expected returns from these two asset groups
is relatively low. Even though loan terms are not stringent (a2 small value

of r in the diagram), the reserve and investment asset portfolios provide
relatively weak compefition for funds. The implicit return on R is low;

the portfolio is sufficiently large to provide a very high degree of liquidity.
The diversification potential of the investment asset group has been exploited

along with its potential as & possible source of liguidity.

Under the conditions described, a shift of funds into loans is attractive

to the bank even without a substantial increase in the stringency of loan terms.
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During the early periods of expansion of the level of loan demand, the bank

is willing to increase the volume of loans it supplies rather freely. A
given increase in the level of loan demand will produce a relatively large
increase in the size of L . As the expansion in loan demand continues,

the bank becomes increasingly unwilling to further increase the volume of
loans it supplies without the compensation of increasingly favorable loan
terms. Given F , the share of loans in total assets rises along with the
level of loan demand. As R and I are drawn down, they become increasingly
attractive to the bank. 1In response to both the competition for funds exerted
by R and I and the increasing portfolioc risk, the slope of the supply of
loans schedule declines. A given change in the stringency of loan terms
produces a smaller change in the dollar value of loans supplied. An ever
increasing rate of expansioﬁ of the level of income is required to increase
the level of loan demand sufficiently to achieve a constant rate of increase

in the size of L ..

The discussion the effects of a ecyclical expansion in the levels of
income and of loan demand has simply put the information supplied by figures
2 and 3 into verbal form. In terms of figure 2, the expansion of income is
agsocliated with upward shifts in the demand curves. The higher the level of
a demand curve, the later the stage in the expansion of Y in this cyelical
context. The response of the observed dollar size of the loan portfolio to
the expansion in the level of income is summarized in figure 3. Given the
total supply of funds available to the bank, L will expand by a smaller
amount for a glven increase in Y , the larger the existing share of loans

in total assets.
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Presumably, the same elementary argument holds in reverse fof periods
of declining loan demand. When the levels 6f income and of loan demand reach
thelir upper turning point, the loan portfol;o is large relative to totgl
assets and loan terms are quite stringent. When £he level of incdme begins
to contract,-loan;demand falls with it. The bank expects the level of loan
demand to continue to decline. In the early stages of the contraction, a
given decline in the level of locan demand will produce a relatively large
reduction in the stringency of loan terms. A reduction of loan terms from
their former high does not greatly increase risk per loan or significantly
reduce expected return per loan. The initial reduction in the stringency of
loan terms represents the partial satisfaction of the demands of previously
qgsatisfied borrowers. Most, if not all, of the reduction in loan terms
stringency takes the form of reduction of "risk" factors (increase in average
loan size, maturity, etc.) rather than the actual interest charge.* In the
early stages of the decliﬁe in the level of loan demand, loans are still
quite attractive; the loan portfolio still offers a relatively high expected
rate of return at comparatively low risk. The early stages of the decline in
income and loan demand are associated with a supply of loans function whose
slope is quite small. The decline in L in response to a given decline in Y

is relatively small.

As the cyclical contraction continues, the slope of the supply of loans

function increases significently. The expected return én the loan portfolio

*The pogsibility of such a reaction illustrates why r is a poor proxy

for T
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declines and the reserve and investment ssset portfolios become increasingly
attractive uses of bank funds. The existence of attractive slternative useé
of its funds implies that the benk becomes increasingly unwilling to make
further concessions in the terms of lending. Given the expected rates on
R and I, the declining expected return on new loans becomes less worth
the risk. The lower the level of income, the greater the reduction of the

size of the loan portfolio for a given decline in Y .

S50 far, the introduction of cyeclical variations in the levels of income
and loan demand has not produced any startling results. The relationship
between the level of income and the dollar slze of the loan portfolio
presented in flgure 3 appears to hold ih‘fhe dynamic case. When the cyclical
movements in the prices of Ilnvestment assets are allowed to interact with the
cycle in aggregate income and loan demand, the argument is significantly
altered, however. The locus of equilibria represented in figure 3 changes its

shape during cyclical contractions.

a. The bond market:

Bond yields a&s well as loan demand experience cyclical variations.
The cycles in the level of inceome and in bond yields tend to be roughly co-
incident.8 Interest rates rise (bond prices fali) with the level of income

during cyclical expansions end fall with it during contrsctions. The
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rough coincidence of the two cycles is not surprising.* Interest rates

rise during the expansion in loan demand as a result of the increasing

level of sggregste income, with which the level of demand for bank loans

is slso associated. There ls an excess demsnd for funds and interest rates
generally rise. During contractions in sggregate demand, there is an excess
supply of funds and interest rates tend to fall. Thus, at the upper turning
point in loan demand, bond prices tend to be low and at the lower turning

point they tend to be high.

Under these circumstences, the bank’s initial response to a decline
in the level of loan demand should be different from that discussed above.
When the levels of income and of lcan demand begin to fall, the bank has
incentive not to reduce the stringency of loan terms greatly, but rather to
gllow the loan portfolio to fell rapidly. The bank puts the liberated funde
into the bond market in the expectation that the price of investment assets will
rise, At the very time that the relative attractiveness of loens is beginning
to decline, the expected return on I rises sharply. This increase in the
expected return on investment assets will induce a relatively large shift of
funds into investment assetgs in the early stages of the decline in the level

of income.

* In one sense the coincidence 1z surprising. The existence of cyclical
movements in the level of bond prices implies that there are prafits to
be made by moving into and ocut of bonds according to the phase of the
cycle., It is rather surprising that attempts of speculators to buy cheajd
snd sell dear have not removed the cycle from bond prices and market
ylelds. A partial explanstion of why speculators have been unsble to
remove the cycle is attempted at the end of this chapter.
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When the level of loan demend reaches its upper turning point and
begine to decline, the bank will expect it to continue to fall for some
time. The relatively high current yileld on investment assgts coupled with
the expected decline in the future level of loan demand and the expected
rise in security prices tend to drive the expected return on I above the
return expected on loens. During the early phase of the contraction in Y ,
the return which the bank expects to earn on its loasn account is less than
the return expected on its Investment sssets., The existence of the differ-
ential treatment of capital gains vis-8=v1s other sources of profit implies
that the after tax return expected on I compares guite favorably with the

return expected on loans net of tax.g

Desplte the dominant position of the investment asset portfolio
which develops as the levels of sggregate income and of loan demand begin
to decline, the bank is restricted in its ability to shift funds into the
investment portfolic. It has to rely on loan repayments to provide the
primary source of funds for the purchase of securities. During the previous
expansion in the level of loan demand, both the reserve and the investment
asset portfollos were drawn down. The relative attractiveness of loans
induced the bank to reduce the shares of both reserve and investment assets
in its total asset portfolio. The reduction of the relative share of R in
total assets implies that the implicit return on reserve assets is high at the
upper turning point in loan demand. Given the relatively small size of the
portfolio, any further sttempt to reduce the reserve asset portfolio will
tend to drive its implicit return toward that of investment assets. It is

unlikely that there 1s a substantisl shift of funds from R to I . Most,
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if not all, of the funds rmust come from the repayment of existing loans.

Given the smaller risk associated with holding I rather than L ,
the bank wlll grant new losns only if thelr expected retwrn is greater than
the return expected on investment assets. The increase in the expected
return on investment assets which occurs at the upper turning point in Y
implies that the supply of lozns functlon shlfts upwsrd at that time. The

bank wishes to hold fewer loans at the exlisting terms of lending. It will
grant new losns only at rates commensurate with the increased expected

return on investment assets.

The actual response of the supply of loans function at the upper
turning point in Y depsnds uptn the state of bank expectetions concerning
future movements in bond pricesz. These expectations have an important effect
on the relationship between L and Y during the decline in the level of
loan demand. The nature of the dependence of the lean-lncome locus on these
expectgtlonsg is illustrated by means of twe different assumptions concerning

the determinents of the expecstations,

The first mode of behavior is one in which the future is forecasted on
the basis of the most racent past. In particular, one in which the bank uses
the prices of securitiez In previous periods to condition the price expected

to prevaill et the end of the current perlod. Iet E(Pt) be the price of

investment assets which is expected to exist at the end of period t . The

+ w. P +w?P where

behavior described assumes that E(Pt) =wP 4 Py Fton ?

n
1<w. 2w, 2co0 >W ~0and T w, =1, Inthis situation, the expected
i 2 n fa] i
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price 1s a welghted average of previous prices. If the bank forms its
brice expectatlions in this menner, it is likely that in the early period
after the actual turning point in bond prices, the expected price will still
be declining. In subsequent perlods, however, the expected price will begin
to rise, but it will remain below the current price so long as prices are

rising.

In this case, the supply of loans function shifts continuously

upward as the expected price rlses. The expected return on I is rising and
in each period the bank is willing to supply a smeller quantity of loans at
the existing terms of lending, At each point in time, however, the declining
current yield on I reduces the expected return on investment sssetz below
the level suggested by rising expected price. This implies that the shifts
in the supply schedule diminish in importence as the yield declines. In
this sort of world, the response of I t¢ the declining level of loan demand

is relatively large. The locus has the following general shsape:

Figure h
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The sgecond behaviorsl assumption sppears in some respects to be
nore reeslistic then the first. It is assumed thaet at the upper turning
points in income snd bond ylelds, the bank specifies an expected maximum
price of investment assets which it expects to prevail at the end of the.
eyclical rise in security prices. The bank compares the current price to
this expected maximum. It has the grestest incentive to shift into investment
assets akt, or just before, the upper turning polnts in income end security
yields. Here, the difference between current and expected price ig at a
maximum and the current yleld on I is also at its highest level; the

expected return is at a meximm.

If the bank 1z able %o percelve the existence of upper turning points
in ¥ and 1 , it will shift funds quickly and sharply into I to obtain
the greatest expected return. The supply of loans schedule shifts sharply
upwerd. The bank will restrict rather severely the value of Joans it is

willing to grant st existing loan terms,.

In thie kind of worid, the expscted return on the investment asset
portfollo achieves its maximum value at the cyclical turning point and then
declines throughout the period of falling Y and 1 . This decline is
attributable to both the narrowing gsp between expected and actual price; as
security prices rise, and to the declining market yield on securitiez. The
supply of loans schedule shifts upward at the turning point and then proceeds
to shift downward throughout the period of decline in the level of income
and in the market yield on investment assets, The relationship between Y and

L implied by this sort of behavior has the followlng general shape:
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Figure 5

fhe locus shifts downward et the upper turning point In I but retains
the genersl shepe of the locus in the static case. Its slope at any point
is lower, however; because of the downward shifts in the supply of loans

schedule,

Actual bank response doubtlessly lies scmewhere between the two
extremes. It appears unllkely that the bank is able to accurstely forecast
cyelical turning points. Bank expectations probsbly respond in a lagged
manner during periods of transition from cyclical expansion to contraction.*
Several periods of consecutive decline in Y and i are required to convince

it that a turning point has occurred. It appears unreascnable to assume,

¥ The expected gain associsted with the early purchase of investment assets 1s
g0 great that the bank msy attempt to forecast the lower turning point in the
level of security prices. It is concelveble that it will sttempt to shift
funds into I Jjust before security prices are expected to reach their lower
turning peint, The impllications of such behavior are dlscussed at the end

of this chapter.
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however, that the bank never awakens to the fact that once the decline has
begun, 1t will continue for some time. It should be both willing and able

to estimate some range of possible maximum values of the future price of
investment assets. Whlle the actual estimate may change as the downward
movement continues, it remsins itrue thagt there is & high premium associated
with early and substantial shifts of funde into investment assets at or shortly

after the turning point.

Within the context of the short-term cyclical contractions in
aggregate demand and interest rates which have characterized the postwar
period, the expectations described concerning meximum security prices should
be realized falrly closely. If such expectations have been realized in the
past, the bank will have ample reason to believe that they will be realized

in the future.

It appears that the relationghip between the level of income and
the bank's loan portfolic is mosi llkely to have the following shape during

cyclicel contractions:

Figure 6




- 88 -

At high levels of Y and L , il.e., for values of T Jjust following the
peak, the response of I to deciines in Y is relatively 1a.rge°* This
represents the influence of the upward shifts in the supply of loans

schedule, At Intermediate levels of ¥ , the slope of the locus declines.

The smaller slope ls the product of the downward shifts in the supply

schedule assoclated with declines in the expected return on I . At low
levels of Y , 1.€., durlag periods of late contraction, the slope of

the locus again incresses. This Increase in slope is stitributsble to two

sets of factors; bpoth restrict further declines in the supply schedule.

First, at low leveis of ¥ , the expected return on loens becomes increasingly
less worth the risk of default, Second, liquidity becomes increasingly
attractive in the face of declining expected returns on I &and L . This
liguidity is essoclated not only with poszible deposit movements, but also with
the increasing likelihood that the level of loan demand wili rige in the neaxr
future. In the lste stages of the decline in the levels of loan demand and
interest rates, the reserve asset portfollo should be a relatively large

reclplent of bank funds.

The assertion of a stable relatlionship between ¥ and I during
periocds of decline in the level of income stems from an lmpileit assumption

concerning the rate of loan repsyment., It is assumed that this rate is

*
The existence of lasgged reactlions at the upper turning polint tends to
remove the discontimrity of figure 5.
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sufficiently great to allow the bank to reduce L gt the desired rate.

This assumption lmplies that the excess of the velue of loans repaid over the
value of new loans issued equals the desired decline in L . If the bank
wigshes t0 reduce I &t a rate greater than the rste at which loans are
repaid, 1t will not be successful, however, If the bank issues no new
loans, the rate of loan repayment sets an upper limlt to the rate of

- decline in L . It 1s assumed that the level of loan demsnd does not

decline sufficlently fast for this wpper 1limit to become operational.*

The situstion which exists at the lower turning point in the level
of loan demand helps t¢ explain why the bank 1s so willing to increase the
volume of loans it supplies when the level of loan demand rises. Its holdings
of reserve and Investment assets are large relative to total assets and thelr

expected returns are low,.

One reason that the bank was willing to increase the sheres of R
end I in tobal assets during the cycileal contraction was that it expected
the level of loan demand to rise in the fufure, Previous cyclicsal movements
In the lewvel of loan demsnd led the bank to expect the contraction to be
foliowed by an expansion. It expected a fubure rise in the expected
return on loans. The rise in the level of loan demand indicates that its

expectations have been born out; the expected return on loan is, in fact,

* Some Implications assoclated with relaxing this asssumption are discussed st
the end of the chsapter,
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rising. Under these conditions, a given increase in the level of loan
demand leads to a relatively large increase in the slze of the loan port-
folioc. The costs of a2 transfer of funde into loans are low., The bank can
gain increased portfolio expected return at the cost of very little incresse
in agset risk and decreased liguidify. The low expected returns on R and

I make loans pertlculariy attractive.

The expectstional factors concerning the expected return on investment
assete are at work at the lower turning z;oin'bs in lncome and bond yields as
well as at thelr upper turning points. There ig probably a lagged response
involved as the bank becomes convinced that the fall in security prices has
begun., Once it is convinced that prices are going to continue to fall, it
attempts to estimste the minimum price. AL this time; the expected return on
investment assets 1s et & minimum. The spread between actual and expected
price at the future cyclical peak is lerge and negative, and the market
yleld is at a low. The incentive to purchase additional investment assets

is siight.

As the expansion continues, the expected return on I rises. This
increase is attributsble to the rising market yield on securitlies and to the
gmalier excess of actual over the future minimmn price. The rise in the
expected return on I leads to upward shifts in the supply of loans
schedule., Such shifts produce a smeller increase in L , for a given rise
in Y , than would be the case if the supply schedule were to remain
stationary. In the early stages of the rise in Y , the upward shifts

in the supply schedule should be relatively insignificant. As the process
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continues, l.e., a8 the price of investment assets approaches the minimum

and aes the yield rises;, the shifts will assume a greeter importance. The
increasing possibility of experiencing upper turning points in Y end 1
should glve investment assets an added sppesal. The Ilncreasing likelihcod of

a cyclicael rise in security prices mske investment assets particulsrly sttrac-

tive. The locus hag the following shape during periods of cyclicael expansion,

Figure 7

The primary difference in benk behavior between the upper and the
lower burning points in income and merket ylelds lies in dts ability to
capitalize on the expected movements in bond prices. At the upper twrning
point, the bank has & great incentive to move into the bond market in order
o caplitalize on the expected risze in security prices. At the lower turning
point, there is no such incentlve to quickiy shift funds luto loans. Due to

the lack of an organlzed market fur loans, there is no means by which expected
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future incresses in the level of loan demand can increase their current value
to the bank. The expected return on loans rises only as the asctual level of
lozn demand rises. The bank does not attempt to shift funds into loans at the
lower turning point in the same manner in which it shifts resourcee into invest-
ment essets at the upper turning point. It must wait for the incresses in loan

demand to materialize before increasing I .

The argument has now gone full circle. The Intersction of the cycles
in the levels of aggregate incume and In interest rates leads to the conclusion
that there are essentially two ioci representing the relationship between Y
apd L : cne for cyclical expansions, figure 7, and one for contractlons,
figure 6. It should be stressed, however, that the discussion of expecta-
tional factors has served to sbtress the ambiguity of the analysis. The
reiationship between Y and L at any peint of time is importantly
influenced by the current state of bank expectations. The expectations
invelve bank beliefs concerning both futuwre security prices;, relative to
their current levels, and fubure movements in the level of ican demand. The
relationship between Y and L appears o be guite sensitive to the actual
behavioral assumpticns made concerning the manner in which expectations

are formed.

There is no one set of expectational assumptlions which is obviously
superior %o all cothers. Due to the inebililty to accurately specify the
determinants of the expectational factors, it 1s not possible to mske an
accurate statement concerning bank response to variations in security prices
and in the level of loan demsnd. The enplrical evidence of the next chepter

provides some information concerning such response.
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The next chepter provides 2 statement of the modified model and it
subjects this model to empirical test. DBefore turning to this chapter, it
appears worth while to venture some conclusions concerning the macro-
implications of bank reaction to cyclical movements in the levels of
aggregate income and bond prices. The anslysis in this study has been
concerned with the portfolic management of an individusl commercial bank.
The analysis does provide some insight inte the economic impact of changes
in the composition of the asset portfoliocs of the banking system as a whole.
The abrupt changez in relative expected rates of retufn assoclated with
cyclical turning points in the levels of loan demand and of bond prices are
of particular interest here. While the level of aggregate demand and of
bond prices can be assumed to be exogenously determined for an individusl
bank, it is not so reasonable to extend this assumption to cover the entire
banking system. Both the level of lcan demand and the level of bond prices

are influenced by bank portfeclic policy.

It has been argued that at the upper turning point in the levels of
loan demand and security yields, the individual bank has to rely on loan
repayments to provide it with funds for the purchase of investment assets.
This argument tends to generalize to a statement concerning the behavior of
the banking system. It appeare likely that moat banks will find themselves
in the position of having relatively small reserve asset portfolios at the
upper turning point. These banks are restricted, in total, in their abillity
to purchase securities., Such restrictions appear to provide a partial

explanation of the observed cyclical behavior of bond prices. Even if all
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banks agreed that bond prices will rise, they are not able to capitalize
fully on this expectation, either individually or collectively. The.banking
system is not able to obtaln a sufficient quantity of funds to produce an
immediate reduction in the price of investment assets. Banks which waft to
purchase investment assets have qo‘means of obtaining the necessary funds
except through loan repaymente. Funds flow into these banks only &= loans ;

are repaid. The volume ¢f funds which the banks are sble to put into the |

securities market per unit of time is effectively conditioned by the dollar

value of loans repald during the period.

During the early stages of the decline in the level of loan demand,
the banking system 1s not able to provide an effective demand for securities
which is sufficiently large to drive the price of investment assets to its
expected high. This can be accomplished only through time ss funds are
liberated from the loan accounts of the banks. The slower the rate of loan
repayment, the longer this process tekes. As security prices move upward,
interest rates are falling, obviously. The fall in interest rates and the
partial realization of the rise inlsecurity prices reduce the expected return
on investment assets. The reserve asset portfolios of these banks, which are
still small, becomeslyelatively more attractive., Scme portion of the liberatgd
funds flow into the trdnsactions account.- As a result of the shift of these
funds into R , the excess demand for securities is reduced. The rigidities
of thé loan portfolio coupled with the depleted transactions balance produce
a‘reaction of the banking system.which provides a relatively gradual increase

in the price of investment assets through time.
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It has been assumed that the fepresentative bank uses the upper turning
point in the level of 1ts loan demand as the signal to move into investment
asgets. Given the high premium associated with the early purchase of
gecurities in a market which is expected to rise, it is conceivable that
the bank will start to shift funds into investment assets before the level
of loan demand actually begins to fall. While the expected return on loans
is high just prior to this turning point, the relatively large share of loans
in total assets implies that portfolio default risk is high alsc. If the
bank is convinced that the turning point will materialize in the near future,
it has an incentive to purchase 1 before the decline in the level of loan
demand actually materializes. Given the small size of R, this shift of
funds can be accompliished only if the supply of loans is restricted or if the
bank is willing to further reduce its reserve assets portfolio. Part of the
purchese of I will be financed by a reduction in I ; the bank will supply

fewer loans at the existing termes of lending.

To the extent that the banking system reacts in this manner; such
behavior tends to promote the realizaticn of the expected turning point in
the level of lcan demand. The restriction of the supply of funds leads to
an increage in the stringency of loan terms and to a decrease in total volume
of loans outstanding. In this context, the upper turning point in the level
of aggregate demand, ¥ , is no longer completely exogenous. Bank expecta-
tions concerning the timing of the turning point leads to aggregate port-

folio manipulations which help to produce it.

Bank reactions at the lower turning point in the levels of income and

bond prices helr to explain the ensuing expansion. In the early stages of
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the expansion in the level of loan demand, banks are willing tc increase the
size of their loan portfolios without greatly increasing the stringency of
their loan terms. The ability of the banks' customers to borrow on favorable
terms tends to promote the early expansion in aggregate income. In the early
stages of the expansion, there is no great incentive to immediately sell all
the previcusly acquired securitieg. Banks can continue to receive their
interest income from invesiment assets until the funds are needed for loans,
While security prices are expected to fall, the extent of the fall expected
in the early stages of the increase in Y 138 not sufficient to induce benks
to sell their securities prior to the realization of the expected increase in
the level of loan demand. As the level of loan demand rises, the banks sell
thelr holdings of lnvestment assets and security prices fall. The stronger
the initial increases in the level of loan demand, the greater will be the
early sales of investment assets. As the level of loan demand continues to
rise, the banks increase the stiringency of their lcan terms by a greater amount
for any given increase in the level of Y . Such behavior tends to inhibit

further increases in loan demand; the cycle continues.

It should be stressed that the intent of this short discussion has been
not to demonstrate that the banking system "causes" the cyclical movements in
aggregate income and in bond prices. Rather, the intent has been only to
demonstrate that the conclusions reached concerning the behavior of an individual
bank produce some interesting implications concerning the behsvior of the
banking system. In particular, the reactions of the banking system to expected
cyclical movements in the levels of loan demand and bond prices tend to create

forces which promote the realization of these expectations.
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V. THE MUDEL AND SOME EMPIRICAL EVIDENCE

The anelysis of the last chapter utilized a simplified version of
the supply of loans function to derive a reduced form equation which
specified the slze of the loan portfollio in terms of & set of exogenous
varigbles. It is now possible to combine the more detalled supply rela-
tionships summarized in chapter III with the demand for loans function to
yield the complete reduced form expressions. In order to obtain the final
model, it 1s necessary to introduce the cyclicel factors in a manner which
allows them to be subjected to empirical test. It is alsgo necessary to allow
for the possible existence of lags in the adjustment of R, I, and L to

their "equilibrium" levels.

It has been argued that the reactlion of the obgerved dollar size of
the bank's loan pertfolio to variations in the level of income depends
upon the phase of the eycle In Y ., The non~linear relationships between
L and Y described in figures & and 7 of chapter IV are approximsted by
four linear segments. These four segments are introduced into the reduced
form relationships by means of four dutmy vearlables., The relastionship

between L and Y takes the form:*
Ly = ¢yt c:s.cxm)t_; cp(Xpo) t_; o3(¥ ) s Loy (Xgy ) et o5 (Xgp) .

+ 06(}?31) + c,_{(}i 02) ] T 43

t-1 t-1
be = % * [‘:1(3{131),:6 ;; (X R R Lep(¥ge) el o5(Xgp) ore-1!
¥ [%(XCJ.),G“; °6(X01)t_l] Yt oqlep) Yoo -

+*
The justification for the use of a lagged income variable is given helow.
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The dummy varilsbles )%1 end er repregent the first and second halves

of the expansion in the level of income respectively; the varisbles XCl

end Xca ere dunmies representing the first and second halves of the

contraction in Y respectively. Each verlable assumes a value of unity

during the relevant time period and a value of zero at sll other tines.

This' model allows for the existence of four dlfferent relationships
between L and ¥ . 'The use of four intercept terms allows the model to
display possible discontimuities as well as changes 1n slope. The analysis

of chapter IV requires that clr > 05 s S > C'T « The discussion of that

chapter also implies something gbout the behavior of cyclieal intercept

terms, namely that e >0, ¢, <0, c, <0 . The justification of

2 3

these hypotheses concerning the sizes of the Intercepts merits some discussion.

1

At the lower turning point in Y , there 1s an increase in the expected
return on loans and a decrease in the expected return on investment assets;
the supply of locans function tends to shift downwerd. At the same time,
because of lncreased prafit expectations assoclated with the turning point,
horrowers are apt to demand more loans at the existing terms of lending.

Both of these factors produce an increase in the dollar value of loans at

a given level of income. As the expanslon in income enters its second phase,
the supply of loans schedule 1s shifting upwaxrd as a result of the increasing
expected return on investment assets. This should result In s downward shift
in the locus. At the upper turning point in Y , investment assets assume a

greatly increased expected return snd husiness expectstions worsen. Both of
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these factors produce a dowmward shift in the income-loan locus. As the
contraction in the level of income enters its second stage, investment

assets have lost much of their attraction and the locus shifts upward.

It is now possible to state the reduced form equations in terms of
the full functionsl relationships of chapter ITI. A list of varisbles used

in these relationships appears as follows:

D ¢ Total demand deposits

o

Particularly active and/or erratic demand deposits

=

Demand deposits other than Dv

T : Total time and savings deposits

(e}
.

Capital account

ol
ou

Market yield on investment assets

L

Aggregete income variable

Cyclical dummy veriables representing the first and
second halves of the expansion in Y

A
g

b
-
>4

Cyclical duwmmy variables representing the first and
second halves of the contraction in Y .

u : Stochastic terms

The expressions for the three asset groups involve the same set of

exogenous variables:

—
(1) Ry

(ID) Ty B= ey +a (D) ) + 221 (Dy) |+ a5y (Tpy + a0y + e (1)
(x11) I, * EL61(%1)1;_1 * oy (Xgo) o1 +agy (Xoy)gq + lag (Xg) 1

_J + ‘1101%2)1:__1“ am(xﬂ)t_; alei(xCQ).t_I] Yq * (o),
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where represents the slope coefficient for (D?) in each of the
%1 -1

three equations. &

oy Tepresents the slope coefficlent for (Dv) in

t-l

each of the three equations, etc. (ui) , Tepresents the stochastic term

in each equation.

It is assumed that the relstive proportioms of R, I, and of L
in the bank's total assgets at the end of any period are determined by the set
of exogenous veriables which exlst at the beglnning of that periocd. The

levels of DY , Dv g Ty C, snd 1 which prevailed at the end of the

previous period are the levels the bank expects to exist at the end of the
current period. It is also assumed that the current level of loan demand is

determined by the level of income of the previcus period.

The use of deposit variables which are lagged a period reduces, and
hopefully eliminates; the problems associasted with bank creation of demand
deposits in the acquisition of earning assets. When the bank purchasss
earning sssets from its cash holdings, there is a simitaneous increage in the
level of ils deposits. These deposits are likely to be withdrawn quickly from
the bank. While they remain with it, however, any observed relationships

between Dt and It or L'b would represent, in part, the Influence of

on D

ILt end T t °

£ The use of the current level of deposits as a

determinant of the levels of It end I"t would impart an upwerd bias to
the estimated slope coefficients. It is assumed that all deposits derived
frem the acquisition of earning assets during the period have left the bank

by the end of that period. If this assumption is valid, the estimsted slope
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coefficients for Dt-l are not blased. The use of a deposit varisble
which is lagged a period introduces serious camplicetions into the estimetion

of R‘t « These complications are discussed below.

Given & change in an exogenous varisble, it i1s by no means clesr that
the three asset groups will fully adjust to their "equilibrium® levels by the
end of a pingle period of timeo* The time necessary for R, I, and L
to fuliy adjust to varlations in the exogenous variables in the system
depends upon the speed of adjustment of both the benk and its losn customers
to changes in these varisbles. If, for example, the bank should receive an in-
crease in the level of its demand deposits in period -1 , the total
reaction to thie increase may not be completed by the end of period t .

The increase in D tends to induce the bank to increasse the velue of loans
it is willing to supply at the existing terms of lending. If the incresse
in D represents a deposit of funde by a new cugtomer; the bank mey wish to
put the funds into reserve assets until it can evaluate the permanence of the
inerease. Until the bank hasg decided that the funds will remain with it

for some time, the shift in the supply of loans schedule will be small., Tt
appears likely that the longer the new account remeins with it, the more
certain the bank will become that the funds will not leave in the near
future. In this case, the reaction of the supply of losns schedule to the

increase in D will tend to be distributed through time.l

The extent of adjustment obviously depends upon the length of period,
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Even 1n the absence of expectationsl factors, some time is re-
quired to overcome the inertis in the system. This inertia 1s associated
with the speed with which the bank mekes ite portfolio decisions and with the
minioum time necessary to find borrowers and to process new loans. The most
Important form of inertia arises from the speed of reaction of borrowers to
the Increased avallability of bank loans. When the bank decides that 1t
wishes to increase L ;, it wili find it necessary to reduce the stringency
of loan terms to attract new borrowers, The reaction of borrowers to the
more favorable terms of lending takes time., Possible expectational factors
coupled to the inertis of the bank and its customers to changes in the
exogenous variebles tend to produce a reaction to the increase in D which

is distributed through time.

The paths of reaction of the three ssset groups to variations in the
set of exogenous variables sre of considerable interest,* Consider =
situation in which all exogenous variables have been constant for a
sufficlently long period of time to allow all reactions to have completely
worked themselves out, i.es;, R, I, and L are constant. Assume that
in period t=0 , the level of demand deposits rises and permanently remains
at its higher level. The probable composlte response of the bank and of its
borrowers to this increase in the level of deposits is 1llustrated in the

three figures below. Time is represented on the horizontal axes.

The reaction, per unit of time, obviously depends upon the units in which
time is measured.
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In the initial period, all of the increase in D i mirrored in an
equal. increase in R . This is true by hypothesisn; I end L are assumed to
be insensitive to veriations in the current level of deposits. In period t=1 ,
the bank responds to the incresse in its aveileble funds by purchasing securities
and by lowering the stringency of its loan terms. Same new borrowers are
gttracted into the bank and both I and L risge; R falls by the smount
by which I and I have risen. This process is repeated in each successive
reriod until a new point of equilibrium is »reached. At This point, the
merginal expected rates of return on the three assel groups are sgain in a
position in which it 1s no longer in the bank's interest to further reduce the

stringency of its loan terms or to purchase more investment assets,

If it 1s valid to assume that one time perlod must pass before L and

I respond to a glven change in D , it is invalid to assume that R responds



- 104 -

in thls manner. If the rige in D in period +t=0 produces no change in L
and I 1n that period, R must rise by the full emount of the increasse in
D, by definition. The role of the reserve asset portfolio as a buffer stock

implies that unexpected variations in D, are mirrored in equal movements in

t

Rt'

The expressions for Rt » It s and Lt which are implicit in the

above disgrems are of the form:

Be=a,+ayy Dy -8 Dy ~83D 5= eeee -8, D

sees + b, D

I, =D, +0 F oDy T3 Dot 1n Do+l

t D‘L‘.

11

Lp = Cot ey Dy +CpD g %030 pteees v e D oo

By hypothesis, a

ll“l’ b, =c.. =0 ; and by definition

11 711

n
£ (e,, +b,. +c ) =0. The actual paths depicted in the diagrams
{mp 1i 1li i

involve the following assumptions:

n
LB B N > 4 &0
a1, < 85 <a <0, iilali-:l; 12D, >b, >0 b,

n n
ii]_ bli<l; l>¢?.12>cl3 b P >cln’ iil cli<l 0

The special properties of the reserve asset portfolio only apply for
variations in exogenous variables which comprise part of the bank's total
supply of funds, There is no large initial movement in Rt assoclated with

variations in it or Yt .
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The income veriable 1s treasted differenmtly in the distributed lag
model. The model will be tested only for periods of cyelical expansion.
This sllows us to use a transformetion of the income variable which possesses
the properties asgociated with the income-loen relationship of figure 7 in
Chapter IV. The transformed varisble, Y¥# , meagures the deviation of the

current level of income from the level of the base year, Yo » relative to

Y - Yo 100
the current level of income, i.e., Y7 = —5—= 1l- =, where Y =100.
t

This varisble has the following desired cheracteristics: — >0,

arr
ay®

t

<0, and Y: approaches unity as Y, becomes large.
The discussion of lagged reactlons ylelds the following expressions
for the three asset groups:

—

(xv) R,

1 n 1 n
\‘ t .*‘ L N R ] + ' + + o 00 +
(V) I, Jo=ag v (D, T R e21(Dy)

1 n 2 n
. tagy (Tl g * eee *agy (T + oy (Chp g + oo + oy, (G

iIt 1 n 1 n
by (g g *oeee ¥ ag () ¥ 8 (T) g+ wee v ag, (V)

+ (vi)t'

It 1s quite conceivable that the structure of the lagged responses in
these expressions is much more complex than the one assumed in figures la, lb,

and le. The sum of the coefficients for the lagged values of each exogenous
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variable equals the total response of the portfolio group to a given
variation in that variable. 'This 1s not strietly true for the response of

Rt to variatione in the variables which comprise the bank's supply of funds.
The dependence of R, on the cwrrent levels of these variations in D',
D , T, and C is the sum of the coefficients plus unity.

Serious estimation problems are introduced by eliminating the current

levels of the bank's supply of funds from the expressions for Rt « This can

be seen by considering three examples concerning the properties of the

movements in D', If D' 1s subject to trend, Rt will appesr to be

positively relasted to D! High levels of D'_ will be assoclated

t-1° t-1
with high levels of R’c « If D' is subject to relatively infrequent move-
ments, a negative coefficlent will be observed. The bank will have an oppor-
tunity to begin its portfolio adjustments. Finally, if the movements in D*
from period to period are large and random with no evidence of trend, there may

be no observed relationship between Rt and D't';-l « In this case Rt will

gimply insulete It and Lt from the variations in D' . As will become
clear below, these problems are crucisl to the evaluation of the empirical

snelysis.

Equations I - III represent the initial response of R, I, and I to
variations in the set of exogenous variables. Fquations IV - VI, on the cther
hand, represent the total response of the three portfolio groups to changes in
these varisbles, Both sets of relationships are tested in the empirical

section which follows.
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Some Empirical Evidence:

Now that the basic models have been introduced, all that remains is
to describe the dats used in the statistical work and to present the evidence.
It will soon become evident that the lack of sufficlent dste severely restricts
the usefulness of the empiricel analysis, It is not possible to test

adequately the simple hypotheses which appear ip equations (I) - (VI) .

The asset and liebility data used in the statistical analysis
are derived from the weekly balance sheets of scme 85 large commercisl banks,
The weekly data cover the period from Jenuary, 1960 through December, 1962.
The specific banks inciuded in the sample are those which are particwlarly
active in the money market. Such activity is represented by frequent and
relatively large purchases and seles of Federsl funds and by other behavior
which suggests that the banks are willing and able to mansge their portfolios
closely. The benks in the sample are large and they have access to all the
short-term assets which comprise the money market. All Federal Reserve

Districts are represented in the ssample.

The sample of banks selecte@ represents 1n mapy weys the easiest test
of the hypotheses which have been presented. If any banks concern themselves
with relative merginal rstes of returns on their assets and if any make the
fine adjustments in thelr portfolios suggested by the analysis, they are the

ones in the sample.

The hanks comprise & subset of the "Weekly Reporting Member Bank" series
which is regularly published in the Federal Reserve Bulletin.2
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The analysis of this study requires indlvidual bank date of the sort
which comprises the elements of the sample. Unfortunately, disclosure rules
of the Federal Regerve Syegtem prevent the use of lndividual bank data in the
empirical work which follows. While the analysis of ’qhis study has been con-
ducted in terms of the behavior of an individual commercisl bank, it is neces-
sary to test the hypotheses using time series data which are sggregated over
all banks in the sa.mple.,* The use of such data obviously introduces
aggregation problems into the a&a.ms.l;srsﬂ.s.5 It appears, however, that because
the banks in the sample were chosen on the bsgils of their rouwghly similar
sizes and motives, these problems are at least reduced; although they are

certainly not eliminated. The aggregate data obviocusly restrict the

emplirical snalysis.

The most undesireble feature of the sample is the extremely short
period of time which it covers. The time period is not only short, it is
also not charscterized by substantlal varietlion in either the balance sheet
items or in the level of lncome. It 1s the length and cheracter of the time

. period which appears to place the most severe constreints on the analysis,

;['he coefficlents of the six reduced form expressions are estimated
using standard least squares regression analysis. The dats represent raw,

weekly cobgervations on all variables. The Income varlable used is the

%*
All necessary adjustments such as deductlon af required resexrves from

the deposit ltems were msde to the indlvidusl bank datsa.
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Federal Reserve Board's index of weekly department store sales.h This
measure ls obvlously an inadequate measure of total economlc setlvity, but

it is probably the best weekly serlies avallsble.

Hone of the datae are adjusted for seasonal variation. A set of seasonal
dumny variables is used which estimstes the seasonal veriations im R, I,
and I which are not accounted for by the seasonal movements in the exogenous
varisbles of equations (I) - (IIT) . Only momthly seasonal variation is
considered, This requires the use of the same seasonal dummy variable for
each week of & glven month, The seasonel dummy verisbles assume a value of
unity for all weeks of the relevent month and a value of zero at all other
times. The equations are estimated using 1l semsonsls and the total constant

term,

The actual varisbles used in the empirical anslysis appear as follows:

D : Totel demand deposifs

Dg ¢t Government demand deposits

Db : Demand deposits due to other banks

D' : Total demend deposits other than D, end D

T ¢ Totel time and savings deposits

C : Capital account

1 : The market yield on 3-5 year Government securlties
Y : Weekly index of depertment store sales

xEl 3 an : Cyclical dummy varisbles, expansions

b 4 L? X Cyclical dummy veriables, contractions

ce °

8

C

L)

Seasonal dummy variables, im2, ..., 12 .

Seasonal. dummy verisbles are not needed in the estimestion of equations (IV) -
(VI). The reason for the exclusion is masde clear later.
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The series for Dg and for Db

are the only components of total
demand deposits which could be isolated from the dasta. Tt is not clear that
these two depoeit groups represent a good meassure of particularly active

a:nd./ or erratic deposits. While Government deposits tend to fluctuate over

a very wide range, notlce is given to the banks before funds sre deposited or
withdrawn from the account.5 Such notlece obviocusly increases the pre-
dictability of the account. Deposits due to other banks represent part

of the transections balances of the depositor banks and, therefore, should be

quite variable and erratic. However, a substantial portion of 'D‘b represents

compenseting balances left with the banks in payment for services associated

with the correspondent rela:bionahip.6 The use of D‘b

in this capacity
reduces the variasbllity and lack of predictabllity of the series. The

isolation of Dg and D _ from total demsnd deposits does provide a potentisl

b
gource of useful informetion, however. If the banks in the sample are cobserved
to react differently to varlations in these two deposit groups than they do
to D' , the existence of regularly reported dasta on these two accounts is

of value.

The time series covers the period from January 1, 1960 through
December 26, 1962, The four cyclical dummy variables equal unity over the

Tollowing sub-periods.

Xgp ¢ Junme 21, 1961 - December 26, 1962
XEQ s January 6, 1960 - June 29, 1960

XCl : July 6, 1960 - December 21, 1960

X December 28, 1960 - June 14, 1961

-

ca



The dates of the turning points in the level of Y were estimated
visually using the monthly, seasonally adjusted series for department
store sa.‘l.es.T It should be noted that the dates of these turning points
do not correspond to the ones which are commonly congidered to represent the
1960 ~ 1961 recession.* As the department store sales index is used in the
empirical work, its turning points must be used to date the general expansion

and contraction phases,

Given the imprecise character of the theoretical discussion and the
nature of the data, the evidence which follows should be considered to be
the results of a pilot study. There is an insufficient number of observa-
tions to allow one to draw any convincing conclusions from the results.

No smell part of the discussion and evaluation of the empiricel evidence is
concerned with the interpretation of the estimated coefficients. For many

coefficients, there are no specific hypotheses to be tested.

Some experimentetion has been carried out in the cholce of functional
forms; some of these forms are mentloned below. Data for the period from
July, 1959 through December, 1959 were availlable but not included in the
sample., This exclusion of observations is justified on the grounds that
any distortion of behavior produced by the steel strike of 1959 and by its
aftermath would produce & disproportionate distortion of the estimates of

the relationships. Given the small total number of cbservations available,

For example, the upper and lower turning points in the Federal Heserve
Board's Index of Ing.ustrial Production occurred in June, 1960 and February
1961, respectively.



the estimetes of the coefficients of the reduced form equations are par-
ticularly sensitive to any such distortions. In total, the results reported
below ere suggestive at best. The model must be tested ageingt new, and
hopefully better, data before any truly meaningful conelusions can be drawm

concerning the estimates of the coefficients.

The estimetes of the coefficlents of equatioms (I), (II), end (IIT)
appear below in table 1. Although 1t is only necesssry to estimate two of the
three equations, all three are estimsted in order to test the consistency of
the results. Each equabtion is estimated independently of the other two. The
standerd errors appear in parentheases below the coefficient estimestes, and d

is the value of the Durbin-Watson statistie,
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. (.€70)

Table 1
(1) (I1) (IIT)
R, I, L,
3.521 7230 28,004
(6.293) (34630) (3.087)
A +306 087 050
-1 (.11h) (.066) (,056)
(D) - 192 .158 159
B a1 (.208) (.062) (.0?3)
(D) - 565 173 255
L] (.22k) (.129) (.110)
T 003 340 71k
t-1 (.04B) (.028) (.02k)
c,_ - 265 3l .02
£l (.259) (+150) (.127)
T 1,383 - 321 - 1,108
(+500) (.288) (.245)
(Xg, ) 4,115 - 1.970 - 1.963
tel (.677) (=390) (.332)
(Xﬁl)t_l(Ylt-l .012 002 .003
(O0k) (.002) (.002)
(X)) - 4.870 - 006 <T1h
w2, ) ' (1.767) (1.019) (.867)
§
(%x..) (V) E .007 010 .01l
B2 Bl (Loma) (.007) - (.006)
i
(X)) L= 1,190 1.82% 1.426
] (.502) (h27)
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Table 1 {Cont.)

(1) (11) (IIT)

R, I, Ly

(Xmq) (YD), _ 029 ~ ,009 - .003
%1 1] (L006) (.003) (.003)
x..) (1) L016 - 003 .001
€41 "t (Loo5) (.003) (.003)
SE - 9559 - 1295 - - ‘008
_ (+355) (+205) (o174)

53 - 363 - 677 - 035
(.395) (.228) (.19%)

8, - 134 - T3 - 476
(421) (.243) (.207)

85 t375 - 0955 - o610
(+429) (.2k7) (.210)

86 ’ ¢713 - 09-11 - '395
{.415) (+240) (.20h)

s - 256 - 621 - 2039
7 (. 428) (.247) (.210)
88 - -632 - 0508 - 0%7
(.432) (.249) (.212)

s.* P " ,098 - 665 - 194
7 j (.426) (+246) (+209)
510 - +009 - 4318 - 220
- (.432) (.249) (.212)

5, I 1006 T, .03
i (.436) (.252) (.214)

5,5 ; 2.842 +394 .238
‘ (.838) (.l11)
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Table 1 (Cont.)

(1) (1I) (1I1)
Ry Ty Ly
2 .
R +955 866 SOTT
d 1.406" .790* 1,006

*
Evidence of slgnificant

serial correlation of residuals at 95% level.
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Due to'the reduced form character of the three equations and to
the existence of lags in adjustment, both the interpretation and evalus-
tion of these results are exceedingly difficult. The role of each exogenous

varliable 1s discussed in terme of its impact on each of the three asset

Eroups ..

A good example of the problems introduced into the anslysis by the

existence of lags is the estimated coefficient for Di:-l in equation (I).

During the period studled, the short-term movements in this deposit item
were both large and erratic. There is no evidence of a trend in D' over
the period.* The week to week movements in the variable were large, but its
average varlation over longer periods was slight. Under these conditions,

the dependence of R, on D/

' M tended to produce an inconsistent estimate

for the slope coefficient in equation (I).

By hypothesis, changes in the current level of D' are mirrored
dollar for doller in changes in the same directlon in the reserve ssset
portfolio. Such response represents the rele of R as a buffer stock.

I D!

N should move in the same direction for several periods, any observed

relationship between R, snd D!

" o1 will invoilve a large, positive slope

coefficient, i.e., one which spproaches unity. When D_; changes 1ts

In gaining access to the date used In this study, the author was dis-
couraged from reproducing any part of It, inciuding the aggregate series.
It is not possible, therefore, to present the serles which are discussed
in the text.
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direction of movement, this relationship between R, and Dé-l is destroyed.

At the turning point in D', D} < Dé_l >D! , 3 R falls even though

D' . >D!

o1 NP The more frequent these changes in direction of D'

M the

smaller the egtimated coefficient for D/ Given the behavior of D!

tal *
during the period, it appears that the estiimated slope coefficient in
equation (I) represents the influence of both of the factors deseribed.

D! moved the same direction in a sufficient number of consecutive weeks to

t
provide & positive slope coefficient, but it slso changed directions suf-

ficlently often to significently reduce the size of the coefficient.

The coefficients for Dé-l

in equations (II) and (III) suggest
that the sort of lagged adjustment depicted in figures 1b and lc were at
work. The small size of the estimated coefficients implies that at the end

of a week, very little progress has been made toward the sdjustments of It

and Lt to their final equilibrium levels. A $1.00 increase in D%-l

produces an approximate increse in It of $.09 and an increase in Lt of $.05.
Both It and Lt are Insulated from the disturbances associated with the
unexpected changes in D% discussed above. The slope coefficients in

equations (II) and (III) should be unaffected by such disturbances. The
coefficients in these two equations suggest that in the absence of thege

disturbances, the coefficient for D/} in equation (I) would have been of

t-1

the order of magnitude of -.l4, rather than the observed coefficient of .31.
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The estimated coefficlents for I)g and D.b in the three equations
are discussed together. Here again, the interpretation of the results is
derived from the observed behavior of these two deposit components during

the time period studied. During the period, both Dg and Db were subject

to relatively large, infrequent movements. During the weeks which lay between
thege lerge movements, neither varieble displayed the large week to week
variations which cheracterized D' . This sort of behavior of the two
depogit components allows one to observe the lags at work in the equations for

all three portfolio groups.

During the week in which the banks experienced & relatively large
change In either of these two deposit levels, there is an equal change in
Rt in the same direction. In the next period, the banks begin the adjust-
ments of their asset portfolios to their new levels. The general absence
of further change in the deposit item implies that the banks can, 1n fact,
begin to make the desired adjustments in R . These adjustments are always
in the opposite direction from that of the initial period. For example, 1if
Dg should increase during week t and then remsin spproximately at this level
for several weeks, the reaction of R over this period will be similar to that
described in figure l.a above. The reserve asset portfolio will experience a
sharp increase in week t and then decline abt a decreasing rate over weeks

t+l through +t+4n .
3
The negative coefficients for (Dg) £ ond (Db' 4.1 in equation

(I) imply that this sort of reaction path existed during the period of time
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studled. The positive coefficlents for the two deposit items in equations
(II) and (III) represent the other side of the adjustment in R . The role

Oth

as & buffer stock implies that the estimated coefficients in
equation (I) tend to be less trustworthy then the estimastes in the other
two equations, The approximate responses of the three portfolio groups to

variations in (Dg)t-l and in (D“b)t-l are evident, however. A $1.00

increase in (Dg) £-1 is roughly essoclated with & $.30 decrease in Rt s 8

$.15 increase in It > and a $.15 increase in Lt « A $1.00 increase in

(Db)t-l is roughly associated with a $.40 decreasge in R, a $.17 incresse

in It s and a $.25 increase in Lt » The existence of serially correlated

residuals in the three equations prevents one from drawing any inferences
concerning the differences in the sizes of the coefficlents in equations

(II) and (III).

It iz of some interest to note that the estimsted coefficients for

(D')_b_l in equations (II) and (ITI) are markedly smaller than the
coefficients for (DS) 4oy &0d (Db) 4.1 1n the same equations. This

difference in the sizes of the coefficlents is compstible with the observa-
tion that the large random variations in D' made deposit forecasts so
difficult during the period that variations in D' were absorbed almost
exclusively in R . The banks were not willing to allow short-term variations
in D'to disturb their investment and loan asset positions. The banks
responded more slowly, in terms of I and L , to variations in D' than

they did to movements in Dg and Db .
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At first glance, the estimated coefficlents for T in the three
equations would appear to be unreasonable. In terms of the previous dis-
cussion of lags in bank portfolio adjustments, the coefficients in
equations (II) and (III) appear to be far too large. These coefficlents

suggest that the lage in response to variations in Tt-l are completed in

approximetely a week. The evidence discussed so far strongly lmplies that the lags
in adjustment to variations in the levels of the demand deposit ltems are
significantly longer than a week. There gppears te be little Justification

for srguing that the lags in portfolic adjustments associaied with movements

in the level of time and savings depoeits is so short. Given their greater
predictebllity and cost, a relatively large proportion of any increment in

T should find its way indo loans. It is the loan account which represents the

grestest source of Inertis.

During the period studied, the week to week variations in Tt vere

smell relative to its mean and the series was subject to a definite upward
trend. Under these conditions, the future level of T was highly predictable.
The banks should have been able to forecast future levels of T with sufficlent
accuracy to allow them to meske their portfolio decisions on the basis of
expected future levels of T . This implies that the lags worked themselves
out before the increase in T actually materisllzed. The ability to make

such adjustments is particularly important for the loan account. The banks
were apparently able to carry out thelr loan negotiations before they actually
obtained the Punds they were to lend. On the basis of this argument, the lags

in adjustment exist, but they are associated with expected rather than actual T .
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"“he estimated coefficients in equations (I), (II), and (III) approximate the

"equilibrium"” values of these coefficients.

In the light of this interpretation, the estimated coefficients

appear to be reasonable., A $1.00 increase in T,., ie associated with

an approximate increase In It of $.30 and an approximste increase in Lt

of $.70. Such a reaction strongly suggests that the level of time and saving
deposits was an extremely important element in the determination of L during

the period.

The interpretation of the coefficients for ct—l is similar to that

given for the estimated coefficients for (Dg)t-l and for (Db)t-l . During
the period studied, the capital account displayed the same sort of properties

observed for Dg and for Db + The level of C was subject to relatively

large, intermittent movements. The week to week variations in the level of
the capital account were smell; it wasg subject to & slight uwpward trend. A1l
movements in ¢ were small relative to the variations in the other components

of the banks' supply of funds.

The relative sizes of the estimated coefficlents in the three equations
*
are of some interest, The negative slope coefficient in eguation (I) implies

that Ct was sufficlently steble to allow one to observe the beginning of the

process of portfolio adjustment. The relstively large coefficient for Ct-l

in equation (II) is of particular interest. This slope coefficient implies

that the banks are willing to make reletively large shifts of funds into the

Due to the residual nature of the capital account, the coeffleclient estimates
should be viewed with some skepticisnm.
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investment asset portfolioc. A $1.00 increase in the level of Ceq

is associated with a $.35 increase in the level of I't + The small

coefficient for C, , in equation (III) implies that there is a much

longer lag assoclated with the placement of the funds into loans. The co-
efficient estimastes in the three equations appear to be consistent in the

sense that their sum is approximately equal to zero.

Some of the most interesting results of the empirical analysls stem

from the estimated coefficlents for i in the three eguations. The loan

t-1
equation is discussed first, as the interpretation «f the results is the most

straightforward for this equation. The coefficient for in equation (III)

1
strongly implles that the asset groups do compete for bank funds. Banks do
- adjust to variaetions in marginel yields. The estimated coefficient implies
that & rise in the market yield on 3-5 year Goveranment securities of 1

percentage point (e.g., from 3 to 4%) results in an approximate decline of

$1.0 billion in the mggregate loan portfolio. The elasticity of L, with

respect to i, , calculated at the means of the variables is -.1. A 1% rise

in (e+g4y from 3.00 to 3.03%) is associated with an approximate decline

Tg-1
in Lt of .1%. It should be pointed out that the possible existence of lags
in adjustment suggests that the total response of L to variations im 1 is

larger than the slope estimate suggests.,

The coefficlents for i estimated for equations (I) and (II)

t-1

require some explanstion. According to the model developed, the reserve
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asset portfolio iz composed exclusively of cash and earns only an implicit
rate of return. In fact, only a small and veriable proportion of R 1s in
cash form. Most of the transactions balance is held in the form of highly
liquid nonmoney assets. These assets earn the going market yleld on such

assets. The estimated coefficlents for i, in equations (I) and (II)

-1

mirror the Influence of this short-term yield on bank portfolic decisions.

The positive coefficient for =i in equation (I) i1s indicative

t-l
of the difficuities associated with uslng the same set of exogenous variasbles
t0 estimate all three equations. The relevant variable to use in equation (I)
is not 1, but rather some index of the level of i relative to the short-

term rate. The greater the short-term rate in period t-l , relative to i‘c-—l

the greater the desgired level cof Rt s ©On the other hand, such an index hag no

particular relevance for the determination of I‘t « It is obvicus that both

1,&_1 and the index cannot be used in the game regression because the two varlsghles

would be highly correlated.

The positive coefficient for i_ . in equation (I) stems from two

t-1
properties of the relationship of the short-term rate to i . First, the
two rates tend to move together. Generally speaking, the short-term rate
is highwhen i is high, and it is low when 1 1is low. ©Second, the short-
"term rate varies over & wider range than i . These two factors imply that
a given movement in 1 +tends to be coupled with a movement in the short-term
rate which is not only in the same direction, but which is offen lsrger in

magnitude, Such a reaction suggests that when 1 rises, the short-term



rate tends to rise by a larger amount and R becomes more attractive rela-
tive to I . Obylously, the opposite reaction occurs for a given decline

in 1.

The effects of the relationship between the short-term rate snd the
yield on 3-5 year securities which have been described asre consistent with the

estimated coefficients for i, , in equations (1), (II), and (III). A rise

in i

£-1 tends to make Rt more attractive relative to I, , and 1t also

£
meakes the loan portfollo less attractive relative to both of the other two

agset groups. There iz a relatively large shift of funds out of loans and a
relatively small shift of funds out of iuvestment assets. The reserve asset
portfolio receives funds from both portfolios. While the use of the single
interest rete varisble tends to cover up the competition between R and I
for bank funds, it certainly does not hide the competition of L with both

of these asset groups.

The discussion now turns to the coefflclents estimsted for the
income varisble. Here, the interpretative difficulties are even greater
than before. The added difficulties arise from the use of & highly simplified
and unrealistic demand for loans function and from the use of an unsatisfactory
variable to measure the level of aggregate demsnd in the economy. These factors
imply that it is hazardous to attempt to draw any conclusions from the
coefficient estimates concerning the role of the demand for hank loans in

the determination of the relatlive sizes of the three portfolio groups.

One fipal complication must he mentioned before the estimates are

discussed, The period studied was not characterized by large movements in
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any index of the level of aggregate economic activity. This was particularly
true of the index of department store sales. On a seasonally adjusted basis,
this index varied over a very narrow range. This sort of behavior of Y is
not conducive to adequate tests of the hypotheses made concerning the relation-
ghip of Y to the three portfolioc groups. Given the strong growth of time and
savings deposits which occurred during the period, it is unlikely that the level
of loen demand ever reached a sufficiently high level, relative to the banks®

resources to produce the noniinearities which were discussed in Chapter IV.

The results obtained from the use of the four ¢yclical dunmy variables
to analyze the influence of the level of 1oa.n demand on R, I, and L are
first summarized and then discussed in more detail, As the analysls is concefned
with the relative sizes of the coefficlents, lags in adjustment are not dis-

cussed. Presumebly, the lsgs are the same in all phases of the cycle,

The hypotheses made at the beglnning of this chapter concerning the
relative sizes of the coefficients for the four dummy veriables in the loan
equation must be vejected. The ‘incomemloan locus hag a small, positive slope
during the first half of the expansion irn Y , and a larger positive slope
durlng the second half of the expansion. It was argued that the slope would te
smaller, not larger. The locus has a negative, but relatively small slope
during the first half of the contraction in Y and no slope at all during the

second half of the contraction.

The investment asset portfollio displayed scme of the expected
properties. The portfollo does appear to become more atiractive during

periods of declining income, as witnessed by the relatively large negative
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slope in the first half of the contraction. The slope is still negative
but much lower during the second hslf of the contraction. The results for
the reserve asset portfolio are surprising. The slope coefficlents are

pogitive for all four cycle phases.

Given the rather surprising nasture of the evidence for equations (I)
and (ITI), an effort mst be made to account for the observed results. Bach

cycle phase is studled in some detail.
The relatively large and negative intercept coefficient for xEl

in equation (IIT) makes no sense in terms of the analysis of this study. It
implies thet during the first half of the expansion in Y , there is a down-
ward shift in the income-loan locus below the average level which exists
during the second half of the contraction im ¥ . The positive intercept
term in equation (I} implies that there is an upward shift in the relation-

ship between Yt-l and B% dvzring the seme period. The negative co-

efficient for the investment asset portfolio 1s consistent with the analysis.

The estimated slope coefficients for the first half of the expansion
in the level of income, are also inconsistent with the hypotheses. According
to the analysis of Chapter IV, the slope coefficient in equation (11T} should
be positive and large during the period. This does not appear to be the case.
The estimated coefficient in the loan equetion is small and probably equal to
zero. This implies that during the early stages of the expansion in Y , a
given increase in the level of income is associated with a smzll or zero

increase in the level of L . The slope coefficient in equation (I) is
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both positive end relatively large. A given increase in Y

£l 1s assoclated

with & relatively lerge increase in the level of R‘b . The observed positive

glope coefficients in the three equations imply that the estimates are incon-

gigtent. The sum of the coefficients should be zero.

About the only rationalization which one can give to this evlidence is
that the levels of loan demand and of Y were not related during the first
half of the expansion in Y . In particular, the level of demand did not
rise with Y during the early stages of expansion.* This interpretation
is at least consistent with the observed upward shift in the reserve asseb
relationship and with the large positive slope in equation (I). If the level
of loan demend did not rise, there would be a tendency for R to be relatively
attractive as the banks walted for the increase in the level of demand to
materialize. Tt must be stressed, however, that this argument rests on

pure supposition; there is no means of observing the demend for bank loans.

The results for the second half of the expansion in Y are somevhat

*%
more satisfylng. The slope and intercept terms for equation (III) are both

This possible lack of response cannot be the product of the date of the
lower turning point in the index of department store sales. As mentioned
earlier, the lower turning point in aggregate activity appears to have
cceurred before the tuwrning point in the index.

*x Experimentation with the cutoff points between the first and second halves
of the expsnsion in Y did not produce sny marked chenges in the relative
gizes of the coefficients for (XEl)Y and (XEe)Y in equation (III).
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consistent with the hypothcses. The intercept term suggests a very small
and probably zero upward shift in the relationship. The slope coefflcient
is both positive and relatively large. The coefficlent implies that a rise

in Yt-l from 100 to 200 results in a $1.4 billion increase in Lt « The

intercept term in equation (I) implies that there is & declire in the relation

between Rt and ¥ The slope coefficient in the reserve asset equation

t-l *
is still positive, but it is much smaller than the coefficient estimeted for
the early stages of increase in Y . All three slope coefficients are again

positive which implies ancother inconsistency.

The results for the secénd half of the expansion in the level of income
are quite compatible with the results which were expected to preveil during
the first half. If the level of loan demand did not rise during the early

stages of the expansion in Y , the period covered by XE2 includes both

halves of the expanslon in the level of loan demand. If this supposition is
correct, the hypothesis concerning the nonlinearity of the income-loan locus
has not been teshted. In the llight of this possibility, the relationship

between Y and the three portfolio groups was tested for possible curvature

by using a quadratic form for Yt-«l « This form ylelded no evidence of
nonlinearities for the period.

Of the four sub-periods studied, the estimates associated with the
first half of the contraction in Y are perhaps the most informative. The
three intercept terms suggest that both I and L become more attractive

relative to R during the pericd. Neither the positive intercept term in



- 19 -

equation (II) nor the negative intercept in equation (I) contradict the
hypotheses. The positive intercept in equation (TII) does not support the
hypothesis made concerning this term. It was argued thet loans lose much

of their attraction in the esriy stages of the contraction because of the
increase in the expected return on investment assets. This was not the case
for the period studied. However, the positive intercept in equation (IT) does
add substance to the proposition that investment asset become relatively more
attractive., It appears that the substitution was out of R rather than L,

in this sample.

The slope coefficilent in equation (I) is not consistent with the
analysis of Chapter I¥. The positive siope coefficilent for the reserve
asset equation implies that the substitublon of I for R results in a
reserve asset portfolio which declines with the level of income. The
negative slope for the investment asset equation implies that the banks
purchase securities as the level of income falls. The intercept and the
slope coefficlents for equation (II) give some support to the contention
thet there is a shift of funds into the investment asset portfolio during the
early stages of the decline in Y . The shift appears to come at the expense

of R rather than L , however.

It wes asserted that during the first helf of the decline in Y ,
the slope coefficient in eguation (III) would be positive and relatively
large. The coefficient estimated is negative and small. There are two
essentlally opposing interpretations which can be used to ratiocnalize the

existence of a negative slope coefficient. First, 1t 1s conceivable that
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the level of loan demand continued to rise during the first half of the
contraction in Y . This would imply that during the perled, the loan
portfolio continued to increase as the level of income fell. This inter-
pretation is compatible with the positive intercept term in equation (III)
estimated for the same period. Second, it is possible that the level of loan
demand did fall along with Y , but that the rate of loan repsyment could not
keep pace with the declining demand. Such & phenomenon would result in an
intercept term which is observed to be positive and in a slope coefficient

which 1is small and meeningless.

It is not obvious thet either interpretetion is correct. The fact
does remaln that the hypothesis concerning the reletionship between the loan
portfolio and the level of income during the first half of the contraction is

not supported by the evidence.

The intercept terms estimated for the second half of the contraction
in Y indicate downward shifts in equations (II) and (IZII) and an upward
shift in equation (I). The intercepts for (I) and (II) support the original
hypotheses made for this segment of the cycle. The hypotheses concerning the
slope coefficients do not fare quite so well. The positive slope in equation
(I) implies that R continues to decline as Y falls. There does appear to
be & decline in the size of the slope, viz., from .029 in the first half of
the contraction to .0l6 in the second half. The fact remsins, however, that
the analysis requires the slope to be positive. The slope coefficient in
equation (II) is consistent with the analysis. Tt is still negative and it

is substantially smaller than in the first half of the contraction. The
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slope coefficlent in the loan equation is positive, but no doubt equal to

*
ZeIQ.

On the basis of the availlsble evidence, the analysis of the relation-
ships between the level of income snd the sizes of the three portfolio groups
mst be considered to be a failure. The four linear segments displayed
relatively few of the asserted properties. The four positive slopes in equation
(I) and the behavior of the slopes in equation (IIL) are most troublesome for
the analysis. The loan portfolio appears to respond to variations in Y only
during the second half of its expansion. The most encouraging results were
obtained in equation (II). Here, thers is strong evidence that the banks
actively shift funds into investment assets during the early stages of the

decline in Y .

As mentioned before, no great falth can be put in the estimates
for the income variasble. The index of department store sales is not a good
proxy variable for the aggregate level of activity in the econamy. Even 1f the
index were a good messure of this activity, it 1s by no means clear that the
relstionship between the level of aggregate demsnd and the level of loan demand
is a simple, linear one. These diffliculties are clearly displayed in the

inconsistent estimates for (XEl)Y and (XEQ)Y for the three equations.

The zero slope coefficlent for (XCE)Y in equation (III) coupled to
the small negative coefficient for (XCl)Y in the same equation supports

the argument that LJc could not keep pace with the decline in the level

of loan demand.
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The behavior of the income variable over the period studled makes
it extremely difficult to draw any conclusions concerning the usefulness
of the approach. The fluctuations in Y relative to the movements in the
banks' supply of funds were very small during the period. This makes 1t
difficult to test the hypotheses. If the demand for bank loans 1s related
to Y in a stable manner, this demand also fluctuated over a narrow range.
It is quite conceivable that if Y had been subject to mmch greater variationm,

relative to F , the negative relationship between Rt and Yf—l would have

been cbserved. It is also conceivable that under these circumstances, the

nonlinesr reletionship befween Lt and Yt-l would have bheen observed,

also. More data are required if the hypotheses are to be subjected to a

velld test.

Distributed Lags:

One of the prineciple complications which arose in the interpretation
of the estimates of equations (I), (II1), and (III) lay in the existence of
lags in adjustment., This implies that 1f the structure of the lagged
reletionehips depicted in equations (IV), (V), and (VI) cen be successfully
estimated, some useful information will be obtained concerning the determina-

tion of the sizes of the three portfeolio groups.

It is extremely difficult, if not impossible, to estimate the structure
of the distributed lag system. The three equations cannot be estimated in
the form in which they are stated. The high correlation between the levels

of any of the exogenous varisbles in two successive weeks prevents direct
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estimation of the expressions. Koyck 7 and Friedmanlo have developed

techniques which provide indirect estimates of the time path of reaction

of the dependent variable to varlations in the exogenous variables. Both of
these technlques use the level of the dependent verisble in the preceding
vericd as one of the exogenous varlsbles in the expression for the dependent
variable in the current period. More complex versions slso include values

of the exogenous variables in preceding periods in the expression.ll

These methods cannot be used here. The use of weekly data renders the
correlation between the lagged dependent variable and the other exogenous
variables too high to allow one to cbtain consistent estimstes of the
coafficients.12 The same argument applles to the use of the lagged values
of any of the exogenous variables. The technigues for obtaining estimates

which are approximately consistent are too costly to be used here.15

The method used In thils study is e very simple one; but one which is
extremely hazardous in terms of obtaining "good" results. The expressions
in equations (IV), (V), and (VI) are tested in the form of first differences.
While the values of a variable at two adlacent points in time may be highly
correlated, 1t 1s not obwious that two adjacent changes in the variable are
likewise correlated. To the extent to which this statement is valid, it 1s

possible to obtaln unbiased estimates of the coefficients in the three equatloms.

In order to reduce the number of variables to a more mansgeable number,
the three demand deposit groups are added together. Due to the hypothesils

concerning differences in bank behavlior in cyclical expansicns as copposed
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to contractions, only the periods of expanslons are‘ considered. fThere is
en insufficient number of observations to allow one to meke separate estimates
for periods of cyclicel contraction. TEach variable is lsgged eight weeks.
The following estimates are obtalned for equations (IV), (V), and (VI) subject

to the first difference transformetion.
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Table 2
(zv)' (v)! (v)'
ARt A'I‘c. &Lt
&, o T } .003 - 021
(.138) | (.085) (.036)
Atha - 0099 { - 006‘+ 0027 ﬁﬂ
(.137) | (.086) (.036)
o, , - .282 .059 - 048
(+147) (.093) (.039)
&, .016 0Tk - .009
(. 1h4) ! (.091) (.038)
AD, o - W31 j .08k - .052
(+1%0) (.088) (.037)
i
&Dt_é - 0208 E elh’5 - 0076
(.127) 1 (.080) (034)
o, .083 | - .051 ,055
(.131) ! (.083) (.035)
AT, . 2.278 Y - .25 .029
| (.979) (.615) (.258)
! .
av, ., | - 1158 - 276 96 !
i (1.226) (.708) (+297) ;
2T, | .623 .665 1 - .109
(1.171) (+736) (.308)
AT i .318 -~ T65 i 031
(1.113) (.699) (.293)
on - 1355 Ol ‘ 535
(1.097) (-689) ;: (.269)
oL, o - 1.895 984 - 257
(1.031) (.648) (.272)
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Table 2 (Cont.)

(xv)' (v)' (vI)!
AR, AT, AL,
AT o 1.657 l - 075 .270
(1.076) j (.676) | (.283)
) - 71 | 052 L - 169
(-369) f (.232) (.097)
}
aC, - 379 | - 103 - 129
(.380) (.239) (.100)
i i
a0, - 057 i - 137 .027
(.373) E (.23k) ! (.098)
ACy - 392 3 125 ?_ - .018
(.367) (.231) ; (.097)
Ac, _ - .101 ; .092 .00
? (+350) | (.220) ' (.092)
AC, ¢ - 253 162 - .019
(.327) (.206) (.086)
1 -
AC - 305 w, .126 ‘ - 078
=7 (.263) ; (:265) (.069)
T .
Al o 1.818 .139 : 584
* (1L.315) (.826) (5
AL, 2301 - 307 - 195
' (1.102) | {.692) (.290)
Ay .092 393 - 076
(1.173) (.757) (.309)
AL .989 - 611 391
- (1.149) (.722) (.303)
At - .062 \336 .065
=2 (1.148) (.721) (.502)




- 137 -

Table 2 (Cont.)

L s Lt S o o AP 7 A

(zv)' (v)! (vi)'
ARy ALy ALy
( L |

Al 897 | - 1.k2k .053
-6 (1.105) (.694) (.291)
AL, 1.722 .01k .509
&1 (2.178) ; (.7h0) (:310)
AY_:_l 827 313 106
(1.129) (+709) (.297)
AI:“E 2.138 271 .696
(1.104) 5 (.693) (.291)
avy 2.605 | - 013 585
(1.139) ; (+715) (.300)
AY_;_,_I_ 561 ; S35 400
(1.193) (.750) (.31%)
Ar,’c*_5 1.069 ~ OO0k 136
(1.255) (.788) (.331)
AYE - 2,756 -« 527 .336
1 (1eat) (.76k) (.320)
ijc‘_,‘, ' 1,174 _ - 4232 729
;o (L.ar2) ; (.736) (.309)

i i

T T
R® STT ‘ .2u7 562
a : 2.159 ‘ 2.310 1.915

PSP VE
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The values of the Durbin-Watson statistic imply that the use of
first differences proved to be a useful means of removing the serlsal
correlstion from the residusls. In evaluating these results, it must be
recalled that the first difference transformation almost invariably reduces
R2 + First differences are often little more than & randomizing device;

equation (V)' bears witness to this.

Unfortunately, the use of first differences introduces so much "noise”
into the system that very little can be inferred from these results concerning
the structure of the reaction paths. In general, the standard errors are so
large compared to the parameter estimstes that the summation of the coefficients
would not provide any useful informstion concerning the total effect of the

exogenous verisbles on R, I, and L.

Nelther the demand deposit variasble nor the time deposit wvarisble
provide much new information. The random movemente in D were apperently
80 large that no pattern can be discerned fram the coefficlents. The lack
of a pattern to the coefflclents for the time deposit varlables adds
substance to the argument that the predictability of T enables the banks
to make their portfolio adjustments prior to the actual change in the level

of the account,

The pattern of negative coefficients for changes in the capital
account in equetion (IV)'! and the pattern of positive coefficlents in
equetion (V)' for the same varisble tend to substantiate the contention
that these funds are transferred rather quickly from R to I , but more

slowly into L . The coefficients for changes in the yield on 3-5 year
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securities provide little informetlion. The loan eguation does not show the
substitution effect which was observed in equation (IIT). This tends to
make the estimates for equation (III) somewhat suspect. There is no par-
ticular indication of legs in adjustment associated with veriations in 1 .
It is net obvious, however, that there are any substantisl lags associated
with changes in thls veriable. The movements in 1 from week to week

are sc smsll as to make the guick adjustment of the loan account quite
poseible. If the legs are short, the coefficient in equation (ITI)
gpproximates the eguilibrium value of the slope. This statement 1s sub-
ject to the qualificetion thet equatien (VI)' does not’ support the evidence

of equation (IIT).

The most interegting coefficient egtimstes are those associated with
changes In Y* . Here, the relationships appear to be fairly stable. There
appears to be no particular tendency for the sizes of the coefficients in
equations (IV)' , (V)' , and (VI)' to decline over the eight week period.
This implies that the process of sdjustment of R, I , &nd I to
variations in the level of income 1s not completed at the end of eight

weeks.

Tt is of some interest to note that when the varisble Y* 1is
replaced by Y , the relstionships become less steble. The coefficients

for changes in Y are given in table 35 below.
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Table 3
ARy ALy Ay
E
&Y, 5 .003 | .001 .000
{.003) | (.002) (.001)
i
A, .003 é .001 .000
- {.003) : (.002) (.001)
AY, .003 ! - .002 .000
-5 (.003) E (.002) (.001)
oY, .001 : - 001 - .000
( .00k} g {.002) {.001)
AY, - .00l : - .002 - .001 |
-3 (.004) ; (.002) (.001) i
&Y, ¢ - .008 § .001 - .002 E
- ( .00k) ! (.002) {.001) ;
AY, [ - .005 .002 - .001
T (.003) (.002) (.001)
i
R® ; ST .258 482 ;
; z
a ? 2,031 § 2.288 1.896
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These estimotes were obtained from a set of regressions which are the
seme as (IV)!, (V)', and (VI)' except that chamges in Y* were replaced

by changes in Y . The greater instability of these estimates and the

lower R2 for the reserve asset and loan equations imply that there was
a less than proportional response of L to varistions in Y . This is
something which was not apparent from equations (I) - (III). It appears
that the issue of nonlinearities is an open one. Further research is

obviously needed to resolve the issue.

While the estimates of equations (IV)!, (V)', and (VI)' strongly
suggest that the lags in response are varigble and relstively long for
veriations in D, C, and Y , 1little more can be inferred from the
evidence. It appears that more data are needed to make 1t possible to
estimate the pattern and extent of the distributed lags. With the
availability of data which span a longer period of time, it will be possible
to take monthly sverages of the weekly balance sheet items. BSuch average
data ghould be much better behaved than the weekly dats used here., It is
guite conceivable that first differences of monthly data will yleld more
interesting results. Obviously, such data will also serve as a better basis

for the estimation of equatioms (I) - (III).

An sttempt must be made now to surmarize the analysis and to link
the discussion to monetary policy. This 1s the subject of the next and

final chapter.
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VI. CONCLUSIONS AND POLICY IMPLICATIONS

The enslysis of this study provides scme interesting, but tentative,
conclusions concerning bank behavior. These conclusions, in turn provide
some strong evidence concerning the importance of the influence of monetery
policy on the level of commercial bank loans. In this chapter, the essential
theoretical srguments are summarized and the conclusions drawn. The discussion

then turns to the policy lmplications of the analysis.

It appears that the conceptual framework which underlies this study
represents & useful enalytic simplification. The separation of the total
asset portfolio into a transactions balance, a security portfolio, and a
loan portfolio sppeers to provide some interesting insights into bank
behavior. The sgize of each asset group is conditioned by the behavioral

decisions of both the bank snd borrowers.

The behavior of the bank involves the belancing of the expected returns
and estimated risks of each asset group against the returns and risks of the
other two. While the supply of availeble funds consirains the bank's
ecquisition of total assets, the relative expected returns end risks of the
three asset groups condition the share of each in the total asset portfolig.
The expected return on loan 1s not independent of the size of the loan
portfolio. The greater the bank's purchases of loans per unlt of time,
the lower the expected return on these new loans. The bank must reduce
the stringency of its loan terms in order to attract new borrowers. This
gituation mekes it necessary for the analysis to include the demand for

bank loans. If the expectedﬁ&ate of return on new loans is influenced by the
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demand for these loans, the relative attractiveness of the other two

portfolioc groups i1s likewise Influenced.

A crucial issue in meny debates over the effectiveness of monetary
policy has been the importance of the demand for loans in the determination
of sctual volume of new loans which banks grant. A major conclusion of
this study is that bank supply conditions are an important element in the
determination of the size of the loan portfolio. In fact, during the period
of time covered by the empirical analysis, these supply conditions were the
dominant element in the determination of the size of L . During this period,
the most importent elements in the determination of the relative sizes of the
three portfolio groups were the size and composition of the total supply of
Tunds and the market yield on investment assets. These factors are not
relsted to the demend for bank 1oans.* It is of some interest to note in

this context that regressions for Rt 3 It 3

and Lt which omit the
income and cyclical dummy veriables of equations (I) - (III) of Chapter V
explain .86%, .73% and .93% of the variances of these portfolio groups,

respectively.

This evidence is not meant to imply that demand factors should not be
considered in an analysis of bank portfolio selection. It does imply, however,

that banks do not pessively react to varistione in the level of loan demand.

The small coefficients for D%-l in equations (II) and (ITI) of Chapter V

imply that deposits derived from bank acquisition of earning assets during
a given week have left the bank by the end of that week.
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In the period studied, the influence of ¥ on the three asset groups was
relatively minor. The loan portfolio responded to variations in Y only
during the second half of the expansion in the level of income. The relative
importance of the cyclical shift coefficients in the equatione may imply that
at least part of the observed lack of assoclation between Y and L is
attributable to the poor gqualities of the income variable, and to the
inadequacies of the demend theory. The fact remains, however, thet the
estimates of the sizes of the three asset groups in the previous chapter

do not stand or fall with the quality of either the income variable or

the demand theory.

The second major conclusion of the analysis relates to bank demand
for investment assets. It was argued that this portfollo becomes extremely
attractive during the early stages of the decline in the level of income.
The available empirical evidence tends to confirm this hypothesis. Apparently
there 1sg an incentive to shift funds into investment assets during the decline
in Y . It is perhaps worth pointing out that the lack of any relationship
between Y eand L during periods of declining income implies that the
discussion at the end of Chepter IV has substence. The rate of loan
repayment apparently cannot keep pace with the decline in the level of loan
demand. This implies that banks are restricted in their abllity to shift
funds into investment assets. During the period studied, the actual substitu-
tion ceme out of reserve assets rather than loans. The evidence suggests
that the rate of loan repayment helps to condition the rate of increase

in security prices. The fact that banks cannot shift quickly out of L s&nd
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into I helps to explain why interest rates and security prices have managed

to retain their cyclical characteristics.

It wes stated in Chapter I, that the purpose of this study was to
attempt to determine the Influence of monetary pelicy on the behavior of
commercial banks. With the gtatement of the two major conclusions of the
analysis, the discussion now turns to the policy implicetions of this analysis.
The discussion of the influence of policy is carried out in terms of the bank-
ing system as a whole. This approgch regquires the assumption that the snalysis
of the behavior of an individusl commercial bsnk can be applied to banks in
genersl. In terms of the discusaion which follows, this does not sppear to

be a bad assumption.

Por the banking system as a whole, both chasnges in reserve require-
ments and the use of open market operations work directly on available bank
reserves.* Changes in reserve requirements alter the relationship between
a fixed quantity of total reservesand the proportion of the total which must
be held against deposits. ©Buch chaenges initlislly alter the volume of excess
regserves in the system. Changes in total reserves through open market oper-
ations have essentially the same initial effect. When the Federal Reserve

System purchases securlities on the cpen market, there is an immediate increage

The framework of the three asset model does not allow an analysis of the
effects of changes in the digcount rate on bank behavior.
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in the volume of reserves which equals the value of the securities
purchased. The bulk of the increase in total reserves 1s 1n the form of

exXcess reserves.

The use of either policy instrument produces an initial change in
the excess reserves in the system. Each bank which is initially affected by
the policy move experiences a change in its cash position. In terms of the
analysis of this study, either a reduction in reserve requirements or a purchase
of securities on the open market, produces an increase in the reserve assel
portfolios of these benks above their final, equilibrium levels. This

*
corresponds to the initial rise in R depicted in figure la of Chapter V.

t
Banks Find themselves with reserve asset portfolios which are above
their desired levels. They attempt to reduce the size of the cash balance
through the purchase of earning assets. As these assets are acquired, new
demand deposits are created. These deposits increase the reserve asset
portfolios of other banks and the process continues. The total process
of apset acquisition comes t0 an end when all banks have adjusted the
relative sizes of thelr asset portfolios to the point where the relative
rates of return on the three portfolios are commensurate with the risks
involved in holding them. In the final equilibrium, all three asset groups

are, of course, lerger than before.

It is assumed that banks treat both changes in thelr cash positions alike.
It is assumed, for example, that banks react in the same manner fto s $1.00
incresse in excess reserves generated by & reduction of reserve requirements
as they do to $1.00 of excess reserves produced by receipt of a new deposi
account. As a first approximation, this is probably not a bad assumption.
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In a loose sense, the Federal Reserve System is able to determine
the total level of demend deposits in the economy through its control over
the total level of reserves. While this control is not perfect, becasuse of
changing bank attitudes concerning the advisability of holding excess reserves,
it is sufficiently cloge for purposes of the discussion at hand. Recent re-
search indicates that the propensity of banke to hold excess reserves is
predictable.e To the extent to which this is true, the Federsl Reserve
System 1s capable of determining the level of demand depositz in the system,

if it 8o chooses.

The sbility of the Federal Reserve System to control the level of
demand deposits implies that it is also able to exert a sizeable influence of
the totel level of bank held assets. The relationship between the level éf
demand deposlts snd the sizes of the three asset groups was not clearly
established in the empirical work of Chapter V . This appears to have been
the result of the behsvior of the demand deposit varlables during the
period studied. The lack of regular, predicteble movements in the levels of
such deposits during the period made the estimation of their relationship
with I and L difficult. This lack of predictability made the lags in
response too long to allow accurate estimetlon of the equilibrium relation-
ships between the level of demand depoeits and the sizes of the three

*
portfolio groups.

Presumsbly, an empirical analysis which could use monthly averages of the
variables would yleld estimates of the equilibrium relationships.
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The very convincing results for the time and savings deposit variable
strongly suggest that the supply of bank funds hes an extremely important
impact on the sizes of the three portfolios. This implies, in turn, that
through its control over the level of demend deposits, the policies of the
Federal Reserve System have an equally important impact on the sizes of the

three portfolios.

It should be stressed that the evidence of this study does not provide
an asdequate basis for quantitative statements concerning the impact of policy
on commerciel bank behavior. The existence of lags in response and the nature
of the datas prevent this. It does appear possible to venture some qualita-
tive statements, however. Through 1ts open market operations and 1ts control
over reserve requirements, the Federal Reserve System can determine the total
supply of funds available to banks within tolerably narrow limits. Its control
over bank reserves enables the Federal Reserve to counteract any undesirable
movements in the levels of the other variables in the model. This implies
that the monetary authority-éxerts the finsl and dominant influence on the

size of the aggregate loan portfolilo.

The manner in which banks allocate their available funds among altern-
ative essets depends upon such things ess the strength and direction of
movement of the level of loan demand, the exiatiné composition of the supply
of funds, the current yleld on investment assets, and upon the expected future
movements in security prices. The influence which variations in the level of
demand deposits exert on the banks' loan portfolios 1s a matter of predict-

able, economic choice. The empirical evidence strongly suggests that the
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size of the total supply of funds has had, and will have, an extremely
important Influence of the size of the aggregate loan portfolio. The

Pederal Reserve System ls capable of determining the level of one of the

most importent components of the supply of funds. The extent of the influence
of a given chenge in the level of demand deposits depends upon the behavior
of the other components of the supply of funds, and upon the relative rates
of return and estimated risks on the three asset groups. All these effects

are capable of prediction.

Banks do not blindly meter ocut a constant proportion of their available
funde to the three portfolic gromps; and they do not passively react fo
variationeg in the level of loan demand. The link between monetary policy
and commercial bank locans is a strong one; but the level of demsnd deposits
1s only one factor among many in the portfolio declgion. If the level of
the aggregate loan portfolio 1s a relevant target variable for policy, the
target can be hit only if these other factors are explicitly and care-
fully taken into sccount in the policy decision. As matters now stand,
there has not been enough informestion assembled to allow one to accurately
forecast the size of the impact of a given change in the level of demand
deposits on the commercial banking system. Only the direction of response

is clesar.

The avallable evidence implles that the policies of the Federal
Reserve System have an important, end perhaps & potentially dominent, effect
on the level of loans in the banking system as a whole. The implicatlions

of this conclusion are not clear. Thls study has been interested only in
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partial relationghips. There has been no attempt to link the behavior of other
financial institutions to that of commercisl banks. Given that a reduction

in the level of demand deposits leads to a decline in the level of commercial
bank loan portfolios, we are still left with the problem of determining

what happens to the borrowers who no longer get adequate accommodation at

their banks. To what extent are borrowers able to obtain loans from other
Tinancial Iinstitutions? The total reaction of the financial sector is

equally unclear when the levels of deposits and commercial bank loans rise.

To what extent does this rise come at the expense of other finaneial in.
stitutions? Untlil these gquestions can be answered, our knowledge of the

effect of monetary policy on the economy is incomplete to say the least.

It is certainly true that there is no one-to-one correspondence
between the level of new bank loans and the level of spending on final goods
and services. The determination of the relationship between these loans and
the level of income no doubt lies far in the future. This study mskes no
pretense of having isolated the monetary mechanism. It does appear to shed
some new light on the behavior of an integral part of the total mechanism,

however.

The results of this study strongly imply that further research in
this area will pay high returns. The availability of more and better data
will greatly Incresse the chances of making useful, quantitative statements
concerning the impact of monetary policy on commercial banks. This study,
vwhich used weekly balance sgheet data to form a time series whiech covers

only a three year period, provided a rather surprising smount of information.
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The use of smocthed data to form & time series which covers a longer period
of time should provide the necessary elements for obtaining usable estimates
of the coefficients of the model. Coefficients which not only estimate the
immediate response of banks to variations in the exogenous variables, but
also the equilibrium relstionships involved. With these estimates will come
some true indication of the influence which commercizl banks exert on the

real sectors of the economy.



- 152 -

APPENDIX A: INVESTOR EQUILIBRIUM

The purpose of this appendix is to complete the brief review of the
basic elements of portfolio theory begun in Chapter I. Some characteristics

of investor equilbrium are conslidered in the two asset case.

As in Chapter I, a risk averting investor is considered whose
preferences are represented by a utility function which 1s gquadratic in

return. The investor attempts to find the comblnatlon of assets x, and

%, which maximize his expected utility. For simplicity, the expected returns

2

on the two securities, El and E2 s &are assumed to be non-correlated.

The locus of efficient portfolios, i.e., the set of portfolios which
minimize risk for a given expected return, ls easlly obtalned. As before, the

expected return, per dollar, on a portfollo is given by ET = lel + VEEE s

where w, +w. =1 and w

17 Vo 12 ¥

o < 1. In the case of non-correlated

returns, the variance of return, per dollar, is given by ug = wici + wgcg .

The locus of efficient portfolios minimizes o2

o subject to a given expected

return. The expressions for the shares of X and X, in the portfolios

which are members of the efficlent set are obtailned from the expressions

for E‘I‘ and o,?, using the method of Legrange multipliers. The constrained
Ep - Ep Bp - By
minimization yields: w, =« ———e—m, W, = ——=— . These values of
1l E:!. - E2 2 E2 - El

w, and w,. a&are the shares of %, end x,. in the totel asset portfolio

1 2 2
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vwhich minimize the risk of return associated with any given expected return

on the portfolio.

The propertles of the locus of such efficlient portfolios are

presented in terms of the following expressions:

2 22 e 2
Op = ¥jo; + (l-wl) o5

t
i

p = By * (L-w))E, = wy (B -Ep) + E,

Bp - B

El - E2

02 and ce are considered to be given. The

The values of E 1 5

E

1?2 T2°

problem is to determine the response of %n to varlations in ET . Such

variations result from changes 1ln the relative shares of the two assets in

the total portfolio.

1/2
22 2, 2
o, = [wlcl + (1-2 vyt Wl)UE]
r
;2 W 02 Bwl - 2 02 awl + 2w 02 awl
acT 115‘% 26ET 126’3';
BEE 2[w202 + wzca] Ve
171 272
v
[w.o 02 + W 02] 1
1°1 2 1235,_; awl 1
o= 3 = a.nd
o oE E, - E



2 2
(6T +07) -0
= 1 2 2 g 0 for w(cra-i-ua) §02 .
T (E, - E.)o 1'1 2 2
1 277

2 2 e
g =0 for wl(cl + 02) =0, 5 lees, fOr W o=-m—s .

do
is the minimum risk portfolio, EE—E-— > 0  for every

point on the locus of efficient portfolios. The second derivative of the

locus ies alsc of interest.

2

2) - [wl(ci + ag) - cg]

2
>
(E - E )0y

3% (B

2
T - Bploglo + o

1

>0 for E,~E .
JE

2
T
Both the first and second derivatives are positive. The investor can
obtain increassed expected return on his portfolio only by experiencing
greater portfolio risk. The greater the shere of the high risk asset in

the portfolio, and hence the greater ET » the greater the increase in Op

assoclated with a glven increase in ElIl ; the locus 1s convex from the origin.
In order to determine the actual shares of Xy and N in the

portfolio which the investor chooses, it is necessary to specify the

properties of his preference function. Under the assumption that the function

*
is quadratic in return, his expected utility is given by E(u) = Ep + bE,% + ba,?l .

The utility scale is unique only up to an additive or a multiplicative
constant.
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The preference function ie considered in terms of a set of indifference

curves. Each indifference curve represents the combinations of ET and

0, Which produce the same level of expected utility. In order to exclude

T
the possibility of negative marginal utility, the quadratic utility function

can be used only over the range ET § - w%g for b <0 . The slope of an

Indifference curve is obtalned by setting the total differential of expected

BGT 1+ 2bET
utility equal to zero, which ylelds E " "Hoe >0 for <O,
T T

3% 2bg,, - (1 + 2bE,)

B <- = I . T A

= A 3 - .
T 2b 3 2 2b02

Ep T

The investor is willing to accept added risk only if he is compensated by
increased expected return. At a given level of expected utility, the

greater T s the greater the increase in ET required to induce the

investor to accept added risk. The indifference curve has a positive slope

and it 1g concave from the origin.

Given the properties of hoth the utility function and the locus
of efficient portfolics, it is possible to discuss the characteristics of
investor equilibrium. Obviously, the lnvestor will chooge a portfolio which
is a member of the set of efficient portfolios. He chooeses the shares of
assets xy and X, in the total portfolio which maximize his expected
utility. The meximum is achleved at the point of tangency of an indifference

curve and the locus of efficient portfolios.l
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1+ 2bET
EbcT

Let m* be the slope of the indifference curve, i.e., m* = -

and let m be the slope of the locus of efficient portfolios,

wl("i + "g) y "g
m = « In equilibrium, m¥ = m and
(E; - Eylog,

1+ EbET(El - E‘?)cr2
W, & = .

1 2 2 2
EbcT[(al + 02) - 02]

This equilibrium position represents the portfolio mix which meximizeg the

2 2

investor's expected utility given El s E and 0y 5 Op - The actusl

2 3
expected return and risk per dollar of the equilibrium portfolic are

and W The value of w. derived above specifies

determined by w 5 ¢ 1

1l

E'l‘ and 0’% in the two asset case.

Up to this point it has been assumed that the investor conceives the
expected returns and risks on the two assets to be constant. The remaining
problem to be considered is the investor's response to variations in the

expected return on one of the securities, say, E2 « Of particular interest

are the conditions under which an increase in E2 inducez the investor to

increase the share of asset x, in the portfelio.

2

It is not completely obvious that an increase in E2 will induce

the investor to increase LPY It is conceivable that at the new point

of equilibrium, the investor will hold more, rather than less, of asset xl .



- 157 -

Such a reaction will occur if he views the inerease in E2 as enabling him

to "afford” to hold more of the less risky asset, %; « An increase in E,

implies that the investor can earn a greater E, at the same o

+ D2 or

conversely, that he can earn the same ET at & lower rigsk. If the in-

vestor chooses to earn the same expected return at smaller risk, the
response is the counterpart of a negative income effect overpowering the pos-
itive substitution effect in The theory of consumer cholece. The discussion

i1s interested in the conditions under which an increase in E2 Induces the

investor to substitute x. for x

o 1 s i.e., to decrease w, .

1
This problem is approached by considering the resction of m*

and of m to variations in E2 «» The estimsted risks of the two assets,

oy and o, , ere agsumed to remain constant along with El . An Increase

in E2 enables the investor to obtain a higher expected return at the same

portfolio risk. There is a new locus of efficient portfolios. This locus

offers a tradeoff belween ET and UT which is more favorable to the

investor than the former relationship. He is able to achieve a higher level

of expected utility.

Glven ¢, and o will rise only if there in en increase in

1 22 O

T

W The response of the shares of the two asgets is s dollar of the total

2 L]
portfolio depends upon the reactions of wm¥ and of nm to variations in

E2 5 &liven El + The investor will increase w2 only if the slope of

the locus of efficlent portfolios at o 18 now less than the slope of the

T

indifference curve at this point, If this condition holds at Op » the
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investor can achieve equilibrium only if he increases L and hence O «

The problem of the relative reactions of the two slopes is approached

_ *
by considering the response of the ratio E%-= M to variations in E2 .
oM
If 35 >0, m* has risen relative to m , and the investor will
2

increase w. .

2

1+ EbET

. m* . 2bcT

n W (02 + 02) - o2
1'71 2 2
TEl - EETUT
- [1+ 2ow.E, - 2bw E, + 2bE2][(El - Ee)]
2 2 2 3
2bwl(cl + 02) - o,
1+ 2bE
oM 1 1
2 2bwl(cl + 02) - o,

The necessary and suffieient conditions for an increase in E2 to produce &an

increase in w2 are that the investor is s risk sverter and that the

equilibrisa be obtainable in the range of nonnegative marginal utility.

It is concluded that in the cese described, & risk averting investor
will substitute the high risk asset for the one with the lower risk whenever
there is an increase in the expected return on the former. This conclusion

completes the review of the elements of the theory of portfolio selection.
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APFENDIX B: DESCRIPTION OF BALANCE SHEET DATA

The purpose of this appendix is to present the components of the
aggregate asset and llabillty date used in the empirical analysis. The analy-
sis of Chapter V used observations which were summed over all banks in the
sample for each week (Wednesdey) in the three year period. Each of the

sgeregate balance sheets appears as follows:

AGGREGATE COMMERCTIAT, BANK BALANCE SHEET

Aesets:

I. Reserve Assets

l. excess reserves

2. vault caah*

3. "due from" balances

4. Federal funds sales (purchases a negative item)

5. borrowing from Federal Reserve Bank (& negative item)
6. loans for purchasing or carrying securities

T. loans to financial institutions

8. Tressury bills

9. Treasury certificates of indebtedness

10. 'Treasury notes and bonds maturing within one year

Over the period studied, the banks in the sample were allowed to count vault
cash as in regserves in the following manner: in excess of 2 and 1% effective
December 3, 1959 and September 1, 1960, respectively. Effective November
24, 1960, a1l vsult cash.i
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JI. Investment Assets

1. U.S. bonds maturing within 1 to 5 yesars
2. U.S. bonds maturing afier 5 years

3. other securities

III. Ioan Asseis
1. commercial and industrial loans
2. sagricultursl loans
3. resl estate loans

4. other loans (consumer, etc. )

Liabllities

*¥
I. Demand Deposits

l. individusls, partnerships, and corporations
2. states and political subdivisions

3. U.8. Government

4. domestic interbank

5. foreign

N
1T, Time and Savings Deposits

Capital Accounts

*%

The total demand deposits account is considered net of cesh items in
process of collecticn. Each demend deposit component 1g considered net
of required reserves.

Net of required reserves.
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Three of the above balance sheet items require some explanation.
The reserve asset item, "due from" balances, represents the aggregate
deposits of the banks in the sample which are held by banks not in the
sample. By & like token, purchases and sales of Federal funds represent
transactions with banke not in the sample., Finally, the liability item,
domestic interbank demsnd deposits, represents deposit "due to" banks not

in the sample.

The balance gheet above indicates that suffiéient data exist to
allow analyses of the relative shares of the ccm@onéhts in each of the
three asset groﬁps. Appendix C sttempts to outline such &n analysis for

the determination of the composition of the reserve asset portfolio.
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APPENDIX C: THE COMPOSITION OF THE RESERVE ASSET PORTFOLIO.

The reserve asset portfolio 1s a transactlions balance. It is held
to enable the bank to smooth out the differences in the timing and size of
the inflows and outflows of funds. While the portfolio is = transactions
balance, there is no reason to suppose that it needes to be composed en-
tirely of cash. The balance sheet reproduced in Appendix B clesrly indicates
that the portfolio is composed of many different types of liquid assets;
cash is only one asset among many in the reserve asset portfoliec. The pur-
pose of this gppendix is to outline briefly the prime determinants of the
composition of the portfolio. The determinants of the share of excess
regserves in the portfolio 1s of particular infterest. For the analysis
which follows it 1s useful to regard the level of the reserve agset port-
folio as fixed. The discussion of the composition of the portfolio
involves an anslysis of the shares of the variocus assets in a dollar of the

reserve agset portfolio.

The bank has access to assets which closely approsch cagh in their
risk and liquidity features,'but which yileld a positive expected rate of
return. The assets in R range in liquidity end expected return from cash
to Government securlities with up to 1 yesr maturity. The proportion aof cash
in the portfolio depends upon the expected size and pattern of transactions,
the expected rates of return on competeting assets, the transactions cost
involved in the purchase and sale of securities, and upon the costs of
borrowing. Here, the anslogy between cash (excess reserves) in the reserve

agset portfolio and the role of easgh in the transactlions balance of interest
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theory i1s complete, The higher the volume of transactions, the higher
transactions costs, and the lower the expected returns on near money

*
asgets, the greater the share of cash in the reserve asset portfolio.

At any point in time, the desired composition of R depends, in
large part, upon the patterns of movement of the levels of deposits and of
loan demsnd which are expected to prevail over some period of time, say a
year. Due to the seasonal characteristics of the levels of both deposits
end of loan demand, the bank is able to structure the maturity of its
reserve assets in a menner which provides funds through maturity at the
times that they are expected to be needed.2 If the exact timing of the
deposit and loan demsnd movements were known with certainty, there would be
relatively little need for the bank to hold excess reserves. Maturing
assets could provide much of the needed cash. In this case, the only
constralnt imposed on the purchese of earning assets is the brokerage
cost. These movements sre not known with certalinty, however, and the bank
is induced to hold more of its transiactions balance in cagh form in order
to insulate 1t from unexpected short-term variations in the levels of

deposits and loan demand.

Perhaps the easliest way to descrlibe the determinants of the share of

cash in the transactions balance 1s to point out that the arguments are

The treatment of excess reserves ss a component of a transactions balence,
or portfolio, differs from exlsting work in this area. Existing analyses
of bank demand for excess reserves have attempted to relate this demand
directly to total bank reserves or deposits, rather than to the assets
with which excess reserves most directly compete.
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essentielly the seme as those used to describe the share of R in the total
asset portfolic. The bank places newly acquired funds into earning assets
only if it is relatively sure that the funds will remain with it sufficlently
long to allow the interest income to compensate it for the cost involved in
the sale of the asset. For the components of R this is a very short time

*
indeed.

The bank has the option of bhorrowing rather than selling assets to
meet deposit losses or increases in the level of loan demand., It also has
the option of retiring existing debt with any newly acquired funds. The
incentive to acquire or to retire debt In this manner depends upon the
marginal costs of borrowing relative to the expected returns and risks on
assets. If the marginal costs of borrowing are less than the expected marginal
return on any asset relative to its risk, the bank has an incentive to borrow
to acquire that asset. If the marginal costs of borrowing exceed the
expected rate of return on assets relative to thelr risks, the bank has

every incentive to sell its asgets and to retire any existing debt.

Observed bank response to relative rates of interest would suggest
that the sort of behavior deplcted above does not exlst. One can cbserve
banks which acquire little or no debt even during times when the stated
borrowing rates are below the current market yields on even the most risk-

free aggetz, This sort of situation appears to exist because the actual

For Federal funds sales this is usually & matter of a single day; for
Treasury bills, spproximetely two dnys.3
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marginal costs of borrowing tend to be higher than the stated rates.

A bank cen borrow either from other banks or from its Federal
Regerve Bank. The actusl marginal cost of such borrowing varies not only
with the stated rates, but also with the length of time the bank has been in
debt and with the size of the loan. Large Federal funde purchases can prove
to be difficult to meke, and continued large purchases may be unsure and
expensive.h The same sort of argumwent applies to the use of the discount
window., If the bank finds itself in the position of needing borrowed funds
for some time, it may encounter difficulty in obtaining continued use of
the discount facility.5 It appearg thet both Pederal funds purchases and
loans from the Federal Reserve Bank have grestest relevance for short-term
portfolio adjustments and/ or for relatively small amounts of funds. Within
this context, the bank is sensitive to relstive rates of interest. The use
of debt competes most directly with very short-term assets such as cash, sales
of Federal funds, and Treasury bills. The share of cash in the reserve asset

portfolio varies positively with the costs of borrowing.

Tn summary, the share of cash (excess reserves) in the reserve asset
portfolio varies po'sitively with the volume and lack of predictability of
transactions, the costs of borrowing, and the costs assoclated with buying
and selling earning assets. It varies negatively _w:!.th the expected rates of
return on competing assets in the portfolio. For banks with easy access to
the money market, the proportion of cash in R should be at, or near, a
minimum except during periods of extremely low interest rates. Over a wide
range of such rates, the demand for excess regerves would appear to be more a

funetion of ease of access to the instruments of the money market than of

anything else.
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