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PREFACE

Variability in demand deposits is examined in this study at two
levels, first at the macro level of the banking system and second at the
miero level of individual banks. The study Tocuses attention on three
aspects of the problem, the seasonal element in deposit variation, the
relationship between changes in demand deposits and changes in aggregate
reserves and inter-bank differences in variability.

The hard core of this study lies in the apalysis relating to the
response of the banking system and of the individual banks included in the
sample to changes in aggregate reserves initiated by monetary authorities.
It is seen from this investization that the response of the banking system
to changes in unborrowed reserves is prompt and that it does not take
more than a month and a half for the full effect of changes in reserves
to be reflected in demand deposits, a finding that goes to strengthen the
cage for discretionary monetary policy.

Writing a preface is a pleasant task., Not because it is the last
thing one has to do in relation te a dissertation but because it provides
an opportunity to acknowledge publicly the author's indebtedness to others.

This study was done under the supervision of Professor C., R. Whittlesey.
I owe him & deep debt of gratitude for the guidance, inspiration, and en~
couragement provided by him, If this dissertation possesses some clarity
it is in no small measure due to his preddings.

I wish to acknowledge the assistance I have received in the course

of the work from the Board of Governors of the Federal Reserve System, and
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the Federal Reserve Banks of New York and Philadelphia, Special thanks
are due to the Federal Reserve Bank of Philadelphia which provided data
on 114 sample banks which constituted the basis of the study relating to
individual banks,
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was done at the Computer Center of the University of Pennsylvania and
I am thankful to the Center for the facilities provided by them.

I want to take this opportunity to thank the Goodycar Internaticnal
for thelr very generous Fellowship which enabled me to come to this country
and do graduate work at this University for three years, A sentence or
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alsc due to2 th: Institute of International Education which is in charge
of administering the Fellowship.

Thie dissertation has greatly benefited by the discussions I
have had on various peinte with Robert Shapiro, Roger Bird and C, S, Raman,
I thank them all very sincerely, though none of them is in any way
responsible for the errors that may be found in the thesis. Mr. Tirumalai
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dissertation and to suggest improvements in style.

During the course of the last one year when I have been contine
uously at work onm my dissertation, I have received in an abundant measure
the kindness and assistance of a large number of friends. I want to thank
all and in particular Miss Eloise Wapner, Dick Gabler and Bob Parry.

The task of transforming a manuseript that was by no means legible

fell to Mrs. Margaret Campbell and she did it emilingly,
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CHAPTER I

FACTORS LEADING TO CHANGES IN DEPOSITS,

THE THEORETICAL FOUNDATIONS

In examining deposit variability, its nature and causes, the
necessary point of departure must be a theoretical examination of the fac-
tors that determine the level of deposits at any given time. The subject
of creation and destruction of deposits is not a new onej for half a
century it has appeared and reappeared in the monetary and banking litera-
ture. The only justification for providing yet another exposition of the
subject is that the development presented here, though proceeding along

lines not unfamiliar, refines the assumptions underlying the preﬂeas.l

I Introduction

The level of bank deposits at any given time is the result of a
multitude of decisions. But in the drama of deposit creation, it is easy
to discern three principal characters. First, there are the monetary
authorities whose influence is felt in two ways: their actions result in
the creation and destruction of bank reserves, thereby affecting the base
of deposit creation or destrueticn; and, by imposing a legal minimum of
reserves against deposits, they limit the expansion or contraction of de=
posits on any given quantity of reserves. Next come the banks and the bank=-

ing syetem. The banks' business consists of investing and lending and the

lIn the earlier part of the analysis the institutional framework

of the U.,8., has been primarily kept in mind.




banking system, by virtue of the swift and continuous flow of funds among
banks, builds a volume of deposits that is a multiple of the change in
reserves, Third, there is the general public which influences the volume
of deposits in two ways: their needs and desires influence the lending
policy of bonks, and their preference between deposits and hand-to-hand
currency affects the volume of bank reserves. To complete the dramatis
personae, we must add two more characters, the Treasury and gold flows,
both affeeting the volume of bank reserves.

Looking at the problem from a functional standpoint, we may group
the factors influeneing the volume of bank deposits into those which af-
fect the level of bank reserves and those which influence the multiplier
effect.2 Under the first category come the open market and discount opera-
tions of monetary authorities, the actions of the public in their choice
between deposits and currency, the operations of the Treasury and, finally,
the gold flows. Under the second category come the minimum reserve ratios
imposed by monetary authorities and the propensity of commercial banks to
lend and invest.

Among the factors that affect the level of bank reserves, it may
be useful to distinguish between independent or market factors and pelicy
decisions, &Some of the factors that influence the velume of bank reserves
are independent of the control of the monetary authorities; these are here
referred to as market factors. They include Federal Reserve credit in the
form of float, gold flows and, to some extent, changes in the Treasury

balances with Federal Reserve bankss In contrast to these factors are the

EThe term 'multiplier effect' refers to the proceses which makes the
ultimate change in deposits a multiple of the initial change in reserves.



policy measures of the Federal Reserve undertaken deliberately to influence
the volume of bank reservese.

The forces affecting bank reserves may be classified according to
whether they are long-run forces or short-run and seasonal forces, Of
course, the actions of monetary authorities are important in both short run
and long run, as their peolicies are designed to meet both seasenal3 and
long run requirements of the economy. But in the case of changes in gold
stock, the long-run movements are more important that the month-to-month
short~run movements, whereas in the case of Federal Reserve float or
Treasury balances with Federal Reserwve banks, the short run changes are
much larger than long run changes.

Faetors leading to changes in bank reserves have been examined at
length in many plaeea.h It is not, therefore, proposed to go into a
detailed account of these factors. A brief mention, however, of all of
them may be in order.

The most significant factor influence governing the level of bank
reserves is the action of the monetary authorities. Whatever may be the
ultimate objective of monetary policy, the Federal Reserve System seeks te
achieve it primarily by influencing the quantity of money which, in turn,
is accomplished by influencing bank reserves. Changes in bank reserves
are introduced by monetary authorities through open market operations and

through loans and discounts to member banks. An alteration of the reserve

’The seasonal factors account for a significant proportion of the
changes in demand deposits and reserves. Chapter Il is devoted to a de~
tailed examination of the seasonal element in changes in demand deposits,

hFor a very good account see Modern Monmetary Mechanics, Federal
Reserve Bank of Chicago.
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requirements has a similar effect, though its influence is felt through the
entire expansion process. An increase or decrease in the Federal Reserve
float, which is technically an element in Federal Reserve credit has the
same effect even though, as was pointed out earlier, this is not the result
of a policy decision.

A few institutions besides commereial banks, like the Treasury,
foreign central banks, and international institutions, maintain accounts
with Tederal Reserve banks. In general, when these balances rise, member
bank reserves fall and when they fall, reserves rise. The most important
non-member bank depositor is the Treasury and when funds are transferred
te  the Treasury's accounts in the Federal Reserve banks, the member bank
reserves fall by the full amount.

The purchase of gold by the Treasury increases bank reserves and a
sale decreases it. Mainly, sale of gold takes place at the inltiative of
foreign central banks and governments and is closely bound up with the bal-
ance of payments position.

The preferences of the public as between currency and demand depos-

its also affect the level of bank reserves.” Should the public decide %o

sGamhino, an Ttalian writer, charges English economists and particu-
larly Keynes and Robertson with misunderstanding the role of the public in
determining the volume of deposits. He cites in support of his contention
the following passage from Robertson's Banking Policy and Price Level.
"The public as a whole cannot directly determine the size of the aggregate of
bank deposite which lies mainly at all events within the discretion of banks,"
Gambino's point is that the public cen vary its relative demand for cash amd
thereby affect the base of deposit expansion. He writes: "The supply of de~
posits is determined also by the public as a whole acting as a ‘creditor® of
the banking systemy as a ‘lender' to the banks and not merely as 'borrowers’
from the banks," Gambino, therefore,feels, that once bank deposits are in-
¢luded, part of the money supply, te treat money supply as being determined
ex¢lusively by monetary authorities is open to question, Gambino has, how-
ever, overstated his case because a central bank has encugh powerg to keep the
money stock at the level it desires. A. Cambino, "Money Supply and Interest
Rate in Recent Macro-economic Conceptions,”" Banca Nazionale del Lavoro
Quarterly Review, September, 195%, PPe 114~116. D, H, Robertsom, Banking
Poliey and Prige Level, London: P.S. King & Son, Ltd., 1932, P« 535




reduce by a certain amount the curremcy they hold on hand, and transfer that
amount to the banks, the bank reserves would be inecreased to that extent.

On the other hand, an increase in the holding of currency will decrease bank
reserves, The increase in currency which can occur only by conversion of

bank deposits has the effect of reducing an earlier increase in reserves
generated by monetary authorities. Also, this increase in currency, which

is usually referred to as external drain, is at least partly a result of

the increase in deposits. In what follows, the gross increase in bank reserves
will be treated as the base and the cash drain as a proportion of deposits,

and the minimum reserve ratios as limiting factors on the multiplier effect.

II The Process of Multiple Expansion of Deposits

Given the increase in bank reserves, how does the banking system
build a volume of deposits which is a multiple of these reserves? It is
this phenomencn which is usually described in banking literature as "creation"
of credit or deposits. Whether or not banks can "ereate" credit was at one
time a point of dispute among economists. In fact, much of the confusion
on the subject arose out of the failure to meke a distinction between the
functioning of an individual bank and of the banking system. Thanks te the
writingss of Phillips, Crick and others, it is now & well-accepted doctrine
that banks "are not merely traders in money but also in an important sense

n?

manufacturers of money.

60. A. Phillips, Bank Credit, New York: The Macmillan Company, 192l.
W. Fo Crick, "The Genesis of Pank Deposits," Lconomieca, VII, 1927, pp.191=-
2023 reprinted in Readings in Honetary Theory, pp. 51-53.

7R. 5. Sayers, Modern Bapking, Oxford: Oxford University Press, 1958,

Po i 1




The essence of multiple expansion of deposits lies in the faet that
the loans (or investments) made out of the excess reserves by a bank, ex-
cept for a small leakage, gets credited either with the same bank or with
other banks in the form of deposits and it is this continuing flow of funds
from bank to bank that ultimately enables the system to support a volume of
deposits that is a multiple of the bank reserves. The phenomenon of multi-
ple expansion of deposits is not in any way dependent upon the minimum
amount of reserves to be maintained by commercial banks, The minimum re-
serve ratio only sets a ceiling on the multiplier. While much of this is
common knowledgea now, the formulas that are introduced to explain deposit
creation have been vague about the assumptions relating to cash drain,.
Mostly, the assumptions have not been brought out as explicitly as they
need to be, The following sections, therefore, present a systematic formu-
lation of deposit creation under varying assumptions.

A. The limits of expansion in the absence of external drain

The simplest of all formulas is the one which makes only the assump-
tion that each bank has to maintein a ratio, "r", of deposiis in the form
of reserves. Under this scheme no part of the bank reserves at any stage
escapes into hand-to~hand currency. The lcang granted by a bank out of
exgess reserves is fully deposited with other banks. If there is an in~
crease in bank reserves byAR, then under thls system the total increase

in deposits will be-éia. Bank No. 1, whose reserves initially go up by

BThare seems to be some confusion still persisting in the minds
of certain writers. See the Appendix to the chapter for a eritiecism of
the stand taken by Gurley and Shaw.

gThe analysis is not affected if the bank grants a loan or buys
an investment.
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AR (say, due to open market purchases by the central bank), maintains as
reserves an amount equal to AR'r and lends JAR(l-r). 411 the amount that
is lent goes to the other banks which maintain reserves equal to AR(l-r)r
and lend in turn AR(ler) (l-r). Thus the process goes on in an infinite
series. The total inorease in deposits under these conditions can be de=
rived as the limit of a geometric series describing successive reactions of
single banks to the continuous redistribution of surplus reserves. The in-

crease in deposits (AD) can therefore be represented as followss

AD = AR + AR (1-r) + AR (1-112 + ose + AR (1-:-)“'1
since o 4 r&L£ 1, AD= 22 . =l ¢ &s n approaches 00, (1)

l=1+1r r

For the purpose of making the analysis clear, the simple assumption
was made that all the loans granted by a bank reach other banks in the form
of additional deposits. The possibility that a part of the loans granted
by a bank may come back to the same bank in the form of additional de~
posits was ignored. The introduction of this assumption does mot, however,
affect the deposit multiplier for the banking system, even though it will
affect the deposit expansion coefficient for each bank.

Let us make the Phillips assumption that a ratioe, "k", of the
loans granted by a bank remains with the bank in the form of deposits.
Then the change in deposits for a single bank (Jlﬂb) whose reserves initi-

ially changed by AR will be rcpresented by the fellowing series:

AD’b = AR + AR (1-r)k + AR (1-r) axa + «00 + AR (1-1-)“"11:”"1.

since C<€ r ork &£ 1, this will be equal to

AR ° m, a8 n approaches 03«
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The deposit multiplier for each bank will be 5 "Tv * Let us follow

through the impact of this in the entire banking system.

The initial inerease in reserves by AR will lead to an expansion

of deposits in that bank, as we have noted just above, to the extent of

AR ° E:El:fig . Of this, (l-r) (1-k) times will reach the second bank

in the form of deposits. The total increase in deposits for the second

bank will be yopi——=— times what it receives and the total for the second

bank will be
(1-r) (1-k) 1 .

Rx . - e

(1-k + kr) 1-k + kr

Thus the increase in deposits for the banking system will be represented

by the following series:

AR (1=r) (1-k) Q)™ (o™t
ADg +AR 2 +'..+AR n
1<k + Kr (1-k + kr) (1=k + kr)
AR (1-k + kr)
= % .
1k + kr (1-k + kr) - (l-r) (1-k)
AR
= = , where r and k «& 1 and n .3p-00 ,
r

This is the same as the result obtained earlier without the assumption that

a part of the loans granted by a bank comes back to the same bank in the

form of deposits.

10The monopoly bank situation is only a special case where kel
and, therefore, the deposit multiplier is equal teo 1/r.



It is obvious that the new assumption has been introduced in a con-
venient and simple form. The deposits that come back to the same bank are
treated as a proportion of the volume of loans granted by the bank, Angell
and Ficek,ll when they worked out their analysis, treated the volume of
redeposits as being determined by the relative size of the expanding bank.
More recently, Robert Eknmerl2 classified the transactions of a bank as
falling under four different categories and urged the need to build up "the
balance of payments" of a bank by taking into consideration all the differ-
ing kinds of transactions. His argument primarily is that 'this power to
create credit depends primarily on the trading relations between the bank
and its depositors and the rest of the world economy rather than primarily
on the lending activity of the individusl bank relative to that of other
banks." All these refinements are useful to understand the behaviour of
individual banks. But so long as these refinements do not affeet the con-
version of deposits into currency, for the bamking system as a whole, the
results will be just the same as under conditions where these refinements
are not introduced.

Cne more point needs to be made before we introduce other assump-
tions. Several ways by which bank reserves can be incressed were indicated

earlier, Does the volume of deposits created differ according to the ways

by which the inerease in reserves occurs? Horwieh13 mede a study that was

1;James W. Angell and Kerl F. Ficek, ""The Expansion of Bank Credit,”
Journal of Political Economy, Vol. 41 (1933), pp. 1-32, 152-193,

12Emmer, ""The Credit Expansion Equation of an Individual Bank,"
Journal of Finance, September, 1956, p. 332,

13&eargo Horwich, "Elements of Timing and Response in the Balance
Sheet of Banking," Journal of Finanee, 1957, pp. 240o-242,



concerned with the speed and magnitude by which "earning assets' reacted to
changes in reserve holdings and introduced the concept of "effective re-
serves' with a view to converting different types of reserves with different
capacities to be converted into earning assets to a common measure. He
pointed out that an increment in reserves (A R) flowing to the banking sys-
tem via primary deposits created by transfer of currency furnishes A R (1-r)
in excess reserves for the purchase of earning assets, But an increment
A R acquired by borrowing from the Federal Reserve is completely excess
and fully spendable., Assuming no cash drain, the increase in earning assets

AR (1-r)
r

for the banking system in the first case will be and in the

second case it will be ‘:'H. To reduce both types of reserves into re-

serves of the same capacity, Horwich multiplied the reserves coming inte
banks by way of stock issues, earned surplus, and Federal Reserve borrowings

by a faeter i%;. Thie difference in capacity of bank reserves is valid only

in relation to earning assets. The increase in deposits in both cases will
AR

b
€ equal to ag

By Cash drain as a limiting factor

Now we introduge an additional assumption that a part of the in-
Creased bank reserves leaves the banking system in the form of hand-to-hand
currency. 7This escape in the form of currency is related to the increase
in deposits, the former expressed as a proportion of the latter. The formula
that is usually given to explain deposit creation with this added assumption

14

is derived from a set of equilibrium conditions. The system is represented

L4
C. R, Whittlesey, et al., Money and Banking, Analysis and Policy,
(llew York: The Macmillan Company, 1963), p. 106, '

10



as follows:

AN = n, AD r = minimum reserve ratio
a4 Rb w r.BAD N = currency in circulation
AN + ARb = AR D = demand deposits
"o AD(n+r) = AR R = total bank reserves
AD = BOR R, = bank reserves which remain in the
n+r banking system

n = the ratic between demand deposits
and currency

The derivation of the formula along the lines indicated above has the advan-
tage that the various coefficients can be estimated easily. But it suffers
from two serious drawbacks. One, it does not make clear as to how the multi-
ple expansion in deposits has been brought about. Second, it makes the
general assumption that a certain proportion of the reserves escapes from
the banking system but does not indicate at what stage or stages this leak-
age occurs. A more useful way would be to bring out clearly the dynamics

of the multiple expansion proeésa, indicating how the funds move and where
the leakages can occur,

When the assumption of cash drain is introduced, it is useful to
distinguish the drain that occurs out of primsry from that which occurs out
of derivative deposits. Bank deposits come into existence in two ways. In
the first place, & bank creates them in favor of depositors for value re-
ceived either in the form of cash or ef checks drawn on other banks. These

are referred to as 'primary deposits' or as Keynes called themlﬁ "passively

15J. M. Keynes, Treatise on Momey, Vol.I, (London: Maemillan & Coey
1958). P &?"Fa
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created deposits." Secondly, deposits are created when a bank grants a loamn
(or buys an investment). Here the bank creates a claim against itself, i.e.,
a deposit in favor of a borrower on his promise to return the amount. Sub-
sequently, These are referred to as ‘'derivative deposits' or as Keynes called
them 'actively created deposits.,! Bach individual bank regards its actively
created deposits as flowing out of its passively created deposiis. But for
the banking system as a whole, the passively created deposits are largely
the result of actively created deposits. This is the crux of the multiple
creation of deposits. Since the distinction between primary and derivative
deposits is crucial to an understanding of the process of multiple expansion
of deposits, clarity and consistency require that the distinetion be main-
tained in the case of cash drain too.

Assume as before that the reserves of a bank are increased by A R
and that the minimum reserve ratio is r. Then bank No. 1 lends 4R(i-r)-
The amount of reserves that will be with bank No. 2 before it starts lending
will be A R{(1-y) less the amount of currency taken out by the borrowers of
bank No. 1 which is here referred to as cash drain out of derivative depos~
its and the amount withdrawn in the form of currency by those who deposited
their checks with bank Neo. 2 which is referred to as cash drain out of pri=
mary deposits. The chief advantage of introducing specifieally the two
possible sources of cash drain is that it establishes clearly the links in
the chain of multiple expansion, This separation of cash drain does not

imply subseribing to the view that has been put forwerd by some writers

that the difference between 'primary' and ‘derivative’ deposits is the same
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as the distinction between 'money reserves' and *working capital,® From

the point of view of business depositors particularly, the two types of
deposits are indistinguishable and are treated by them in the same manner.

A difference in the extent of cash drain between these two types may,
however, arise because of the difference in the holders of these deposits.
Since the derivative deposits are the result primarily of the lending opera-
tions, an overwhelmingly major portion of these deposits will be held by
businesses while primary deposits will be held both by individuals and busi-
nesses. In any case, the need for separating the cash drein arises not out
of motivation but from the necessity to spell out as ¢learly as possible

the steps in the expansion process.

Cash drain out of primary depeosits. Assume now that out of primary

deposits a ratioe 9'17 escapes in the form of hand-te-hand currency. The co-
efficient is assumed to be the same for all banks. Suppose the central bank
purchases securities from a customer of a bank. As a result, the reserves of

the bank as well as its deposits go up by AR. This is a primary deposit of

16Th13 distinction is made very specifically by Helm, but it really
dates back to the writings of Phillips. Part of the confusion arises out of
Phillips® definition of derivative deposit which is defimed as "one which
arises directly from a loan or which is accumulated by a borrower in antigi-
pation of the repayment of a loan." This is very different from the defin-
ition given by Keynes or as it is normally understood. Ceorge Halm, Monetary
Theory, (Philadelphis: The Bladdston Company, 1946), p. 46, Phillips,

EBQ _G_ﬂ_;_t'., Pﬂ koi

l?e' may be treated as the net cash drain. A part of the cash with-
drawn by the primary deposits may come back to the banking system, being
redeposited by some of those into whose hands the currency reached. e' is,
therefore, equal to the proportion of cash withdrawm, minus the proportion
that came back to the banking system. The same meaning attaches to the
definition of e, which is introduced under Section (2).
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the bank., If a proportion, ¢', of this escapes in the form of eurrcncy.la

the bank is left with A R (1-e'), out of which it lends AR (1-e') (l-r).
When this amount reaches the other banks these are primary deposits for
other banks and what remains with the banks after the cash drain will be

A R(l-e') (1-r). The increase in deposits can be represented by the series

AD = AR(1-e') + AR(1-e')® (1-r) + vee + AR (1-e?)™(1-r)>"L,

8ince (l-r) (l-e') is £ 1, this sum will be:

R (1-g* et
1‘3 ey 7y M %J PR ——TI SR

The inerease in currency in circulation (A N) that occcurs in this

process of expansion can also be calculated. It will be:lg

AN = ARe + AR (ler)(i-e) e' +... + AR (1-r)nﬂ1 (l-e)n-l

AR ef AR e 2 (1) ()
T = (i=F) (14357) ™ T + & (et ®—>® é

=

The change in money supply ( M) as a consequence of a change in
bank reserves can now be obtained by summing up the change in demand depcsits
and the change in currency. The increase in money supply will thereiore bet

AR (l-e') AR e
AT - AR AN » r+e (I-r) T T+e (i-r)

AR 2(1) (e)
r+el (lop) ¥BF® *

1811; is inappropriate, however, to make this assumption if the
initial primary deposit was created by the transfer of eurrency frem the
public to the bank. But the definition of e' rules out such a case. See
previous footnote,

19'1"}19 second term in the series is derived as followst out of the
inerease in reserves, AR, e' of it leaked out in the form of currency.
Bank No, 1 lent AR (l-e') (1-r)e When this amount reached the segond bank,
e' of it leaked out in currency. Therefore, at the second stage, the leak-
age into eurrency is egual to AR (1-e') (l-r) ‘e'.
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Cash drain out of derivative deposits. In the ease of ecash drain

out of derivative deposits, Bank 1, whosé reserves initially incre=sed by

withdraw ”e"zo

times this in the form of currency and the deposits that
reach the other bank will be AR (1~r) (l~e). The incre=se in deposits

will be represented by the following series:

AD = AR + AR (1-r) (1ee) + eve + AR (1-r)?(1.¢)2"1

AR AR 2 (2) (a)
Ioti~x) liea) T T o8 Oep). 2> °

=

20The ratio "e'" has been defined =s the proportion of derivative

deposits that leaks out of the banking system in the form of curreney.
Some writers while defining "e' in this particular way have also stated
that Ye" measures the preference of the community for currency out of the
total money supply. For example, FErichiSchneider defines this ratic "as
the fraction of new credits which debtors withdraw in notes and which re-
mains in the non-banking sector," and later, treats the same ratic as
being AN/ (AN + AD), AN representing the inerease in currency and
AD the increase in deposits,

Lrich Schneider is correct within the framework of his analysis
which starts with an initial increase in excess reserves, in which case
the increase in money supply is equal to the inecrease in new credits.

(An implieit assumption here is that there is no drain out of primary de-
posits.) If the initial increase in reserves was matched by an increase
in deposits, against which reserves have to be maintained, the increase
in new credit will be less than the increase in money supply. Imn the
latter case, the ratio of cash drain to new credits will be larger than
the ratio of currency to total money supply, since

¢ = e (l-pr and as (1-1) 3
T+ e (1-7) T+e ler) <= 0

where e = ratio of cash drain to new credits, and
c = ratio of currency to total money supply.

Erich Schneider, Haney, Income and Employment, (London: Georpe Allen and
Unwin Ltd., 1962); Dps 47=48, E




The inerease in currency in this case will bes
AN = AR (1-r) ¢ +4 R (l=r) (1-e) @ + sae +4 R (1or)2(1=6)""2e

AR (l-r) e
®  1=(1-r) (1-e)

AR (1-r) e
R £ ey a8 N e > oo 2 (2 (»

The increxse in money supply will bes

AR AR e (1-r)
AH - -4 dD + aN - '_'-—""""T-—"r g 1'-'-!') + "'""r """+ -e--‘r_-l“r-}
, 1+ e (l-r)
= AR gy s A8 N — 2 (2) (e)

Cash drain out of primary and derivative deposits. Case 2 (1) made

the assumption that there was external drain out of primary deposits and
case 2 (2) made the assumption that there was external drain out of deriva-
tive deposits, Now changes in deposite end in currency in circulation may
be calculated with both types of draims introduceds The assumptions,
therefore, are (a) a minimum reserve ratio, "r", and (b) a proportion, "e'"
which escapes out of incremsed primery deposits in the form of currency
and a propertion "e' which escapes out of increased derivative deposits

in currencys Then the increase in deposits will be represented by the

following geometriec series:

AD = ARQ-e') +A R(1-e")%(1or)(1-e) #esetd R(1wo?){1er)® L(1-e)2"L

AR (1-e') 21
®= YT =(i-r)(1-e) (i-e") ° as m2>o 3(1) (a)

alThe cash drain that ocours between any two stages in the multie
plier process has been treated as occurring partly out of derivative depos=
ite and partly out of primary deposits. If one were to ignore this die~
tinetion, the amount of deposits at any stage will ke (l-r) (l-eq) of what
it was at the previous stage. "e¢" is the total cash drain that oceurs
between two stages expressed as a proportion of (l.r) times the previous
level of deposits. This means that "e4” will be egual to (e + e* ~ eet?).
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The increase in currency will be:
AN = ARe' +A4 R(Q-e') (1-rle + 2 Re' (1l-e') (1-r) {(1-e)
+ A Re (1-0")% (1-r)° (1) + °***

A Re' + A Re(l-e') (l-r) e

= TI1 <o (1er) (1-e) (1=e') . 3 (1) (v)
The ineresse in money supply will be:
AD + A N = 2R _(-el) + of + o(inet) (ler) . 3 (1) ()

1 - (l=r) (1-e) (1=et)

Ce Leakage into time deposits

It was assumed so far that there was only onme kind of deposit, namely
demand deposits, and that reserves were to be maintained by banks against
these deposits only. Now an additional element is introduced that bank re-
serves support both time and demand deposits and that the minimum reserve
ratios to be maintained against these two kinds of deposits are different,
What this means in effect is that, just like eash drain, a part of the change
in bank reserves leaks out to be kept in the form of time deposits. But,
unlike the case of cash, these reserves are only "ploughed back™ into the
banking system in the form of a different type of deposit. Thus these re-
serves are not a loss to the banking system.

While the results under this new system can be studied along the
dynamic process multiplier analysis followed earlier, the analysis becomes
cumbersome because of the number of feedbacks at each stage., What happens

can be pictured from the following set of equilibrium conditions:

AN = m.A M DD = demand deposits
) = TS DD+ rzﬁ ™ ™ = time deposits
AM” = t «+A DD ry = minimum reserve ratio against Do
AW+ A Rb = A B r, = minimum reserve ratio against TD
AN+ADD = AH M™ = money supply
m = ratio of total money supply

held in the form of currency
t = ratio between time deposits
and demand deposits



Under these conditions:

AR (1-m)
ADD =
r, +m (1—r1) + rat (1-m)
(1-m) t

A™ = AR,

T+m {1—r1) + rzt (1-m)

m
and AN = AR

r+ m(l—rl) + rzt (1-m)

Postulating different ratios of cash drain out of demand deposits

and time deposits, Equation 1 above can be replaced by the following:

AN = mladI}D-l-maATD'.

With this substitution,

X
A = AR .
(r1+ml) + t(r2+m2)
t
ATD#ARD
(r1+ml) + t(r2+u2)
ml m mzt

and A N = AR .

(r1+ml) + t(r2+ma}

A leakage in the form of time deposits leads to a reduction in the
total demand deposits, but an increase in sarning assets. In the absence

of leakage in time deposits, the total increase in demand deposits will be

R _ 4z
equal to —AE—-——-. which is greater than - « Given a
T, o+ my (ryem,) + t(gt:me)

leakage in time deposits, the inerease in earning assets will be the sum

of the increase in demand deposits snd time deposits minus the minimum



reserves to be kept against them. In this present example, the total in-

erease in earning assets will be

'(1-r1) + tQer)

AR "
(rl+m1) + t(r2+m2)

With no leakage in time deposits, the increase in ecarning assets will be

(1-r1)

s R
22

first expression is greater than the second.

AR

so long as r :r-ra and m > e it can be shown that the

D. Time element in the expansion process

It is important to mote that after the credit expansion proeess has
been completed, the increase in deposits will be egual to % times the net
reserves. The net reserves are equal to the initial change in reserves
minus the change in currency in circulation. Symbelically, the change in
net reserves, zst, will be equal to AR - AN. For example, under case

2 (2), the change in deposits can also be represented as:

AR e(l-r) 1
R - P
r + e (1l-r) r
r+ e (l-r) = e (1-r) 1
= AR : ¥ ==
r + e (1-z) r
AR

r + ¢ (1-r)

2Z1n order to show this, it is necessary to prove that
[(L»rl} + t(l-ra)] [rlm]p- [l-hrl] [{rli-ml) + tlr,+ mg)] e 2,97 »
(r1+m1) (1"r2) > (1*11) (r2¢ma). This is true singe
(r1+m1) > (ré+q33 and (1-r2) > (1-ry).
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ment.23 though it sheds no light on the process that leads to such an

That the change in deposits will be equal to is a meaningful state-

equilibrium situations

The wéy in which the deposit multiplier works can be elucidated
by a comparison with the working of the investment multiplier. In analys-
ing the investment -— inceome relationship, I?I&m;sar.xalIL drew attention to
three kinde of multipliers. The first relates to the moving equilibrium
or the "logical theory of the multiplier which holds good continuously
without time lag." The second is the period analysis whieh primarily in-
volves a consumption-expenditure lage The third is the comparative statics
multiplier which is ‘'timeless' in the sense that it leaps over the time
interval between two successive equilibrium positions. The really in-
teresting case is the second one and in explaining the lag in the multi-
plier process, Hansen showed how the marginal propensity to consume may
deviate from the normal propensity to consume during the interval the multi-
plier process is working. Step by step, %% approaches at the limit the
normal marginal propensity to consume, This is true of the deposit multi-
plier too. For the multiplier process to be completed, it takes time.
While no bank normally wants to hold excess reserves, a lag is involved be=-
causeé of the time it takes for the reserves to be spread over the banking
systems During this interval,-iééi- increases steadily from one period

to another until it reaches at the limit to a figure equal to %~. Suppose

231t is this relationship which is being empirically wverified in
Chapter III.

aaﬁ. H. Hansen, ﬁ.Guide to Keynes, (New Yorks McGraw-Hill Book

Company, 1953), p. 108,

20



there is an increase in bank reserves of $1,000 and assume r = 0,2 and
e = 0,05 [Fase E(ZiI. The first bank lends ${1000 x 0.8) and when it
reaches the second bank, it is eéqual to #(1000 x 0.8 x 0.95), i.e., 760,
At this point, the total increase in deposits is $1,760 and the net re-
serves are $960 and the multiplier is &%gg = 1,8, But this figure steadi-
ly increases until it becomes 5 at the equilibrium 19Ve1.25
The "logical theory" of the investment-income multiplier is based
on the assumption that a change in aggregate investment has been forescen
sufficiently in advance for the consumption industries to advance pari passu
with capital goods industries. In effect, the logical multiplier holds goed
continuously at all points in time. It is futile to think in terms of a
logical deposit multiplier. A time lag is inherent in the prccess.zs The
formulas so fr developed explain the process of change from one position to
another. They show how the multiplier changes during the period of trans-
ition., Once the lag is overcome, deposits and reserves are at the desired

ratio.

B, BEffect of changes in the poverning ratios

The purpose of developing these formulas is to bring out eclearly
(a) the process of multiple expansion, and (b) to emphasize the stages st
which the cash drains may ococur. By showing the increase in deposits as
the sum of a geometric series, we have attempted to fulfill these purposes.
If the functions are assumed to be continuous, the deposit expansion functiom

can be differentiated with respect to the different variables, to show the

251t is obviocus why this aﬁeul& be so. At each successive stage,
A D increases while &4 R_ decreases. With the numerater rising and the de=-

nominator falling, the Batio inereases from one period to ancther.

asThiﬁ is discussed in detail in Chapter III.
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effeects of instantaneous changes in these ratios. However, as the values
of the various ratios are likely to vary by discrete steps rather than con-
tinuously, the following graphical presentation is offered to afford some
idea of the effect of changes in these ratios on deposit expansion.

To give a graphical presentation of the expansion process, Case
2(2) is taken. The assumptiens in this case are that: (a) banks have to
maintain a ratio, "r", of deposits imn the form of reserves, and (b) a
ratio, "e", of derivative deposits leaks out of the system in currency.

Under these assumptions, the deposit multiplier is ;—:;;ri:;}, and the

e(1-r)
r+ e (l=r)"

currency expansion coefficient is Chart I gives the values
of the deposit multiplier for different values of e and r. The horizontal
axis in Chart I represents the values of r and the vertical axis the depos-
it multiplier. Each curve represents a particular value of e.z? It is
clear from the graph that fer a given r, the multiplier decreases with an
increase in e, and for a given e, the multiplier decreases with an increase
in re« If either e or r is ceoual to 1, the multiplier will be egual te 1.
In Chart II, the horizontal axis represents r and the vertical the
gurrency expansion coefficient. ZEach curve represents a different value of
e. It is obvious that the highest value of the currency expansion coef=
ficient i3 1., So long as r = O, the currency expansion coefficient is
equal to 1 whatever the value of e (except, of course, when e = 0, for 0/0

is indeterminete)e If r = 1, the currency multiplier is O. Chart III

differs from Chart II in that the horizontal axis represents e and each

27. It may be noted that the chart will not look different if the
horizontal axis represents e. Then, of course, cach curve will reprecent
& particular value of r. This is so because r + e(l-r) = e + r(li-e).

Gee, for & similer graphical presentation, Erich Schneider, "The Determin-
ants of the Commercial Banke' Credit Potential in a Mixed Money System,"
BNL Quarterly Review, September, 1955: Pp. 126-127,
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curve a particular value of r. The currency coefficient increases as the
value of "e'" increases for any given value of r. Of course, the currency
coefficient is O when e = O, which only me:ns that there is no drain of

cashe.

III Actual ag Contrasted with Potential Multipliers

One more element needs to be introduced in the examination of depos~
it multiplieras The multipliers so {ar discussed explain the masxtimum amownt
of deposits the banking system can build up, given the assumptions. Thess
are, in essence, potential and not actual multipliers. BEven the idea of a
potential multiplier is useful because it helps to explain the working of
the banking system. But if the analysis stops there, little is gained in
the way of understanding the actual behaviour of bankss In order to know
wvhat is really happening in the system, one should know how the system
functions and how individual banks bechave, that is, it is necessary to go
from a potential to an actual multivlier.

A, Precautionary reserves

The concept of actual multiplier brings into focus the existence of
excess reserves, Excess reserves'’ are defined as the total reserves less
the amount required to be maintained as the legal minimum agninst deposits,
In the analysis so far, it is assumed that the entire excess reserves are
available to the bank for the purpose of expanding earning assets. This
is not a valid assumption,

Banks hold, in addition to the legal minimum, some raserves which

may be described as precautionary r&servﬁs.aﬂ These are reserves held as

o T

2BE‘cr an emphasis on the maintenance of precautionary reserves,

see Allen H., Meltzer, "The Behaviour of the French Money Supply, 1933-5h,"
Journal of Political Dconomy, June, 1959, ps 280,
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protection against preobable net drain, both internal and external. The net
drain in reserves faced by each bank is the difference between the outflow
and inflow of reserves during a given period. Given the distribution of
deposits between time and demand, the amount of precautionary reserves held
by each bank is based on a probability distribution (most often implieit)

of expected drain.29 This probebility of distribution will differ from bank
to bank depending on factors such as the banks' location, its size, and the
composition of depositors.

The amount of precautiomnary reserves held by a bank will again de-
pend upon its access to short-term borrowings, the composition of its assets
and its aversion to risk. A bank with a high component of short-term assets
may carry less precautionary reserves because of its ability to convert its
very liquid assets into reserves, This is also true of banks with access
to the Federal funds market. Finally, a2 bank's attitude to risk bearing
governs the amount of precautionary balances to be held. Hore adventurous

banks may hold less balances and be willing to bear the cost of cash drain

29At least on an analytical level, the implications of the different
types of probability distributions of cash drain have been examined. Based
upon a '"loss function" that is normal, Daniel Orr and W. G. Mellon worked
out the conditions for an optimal lending policy fer a bank. Richard Porter's
anelysis of bank portfolio seleetion is based upon a distribution function
relating each of the various "deposit-lows™ during the ensuing period to
the probability of its occurence. He assumes in the main a "triengular
distribution” because it is believed to be the best simple approximation teo
the actual distribution of banks. James Pierce builds his analysis on the
agsumption that the deposit level of each depositor at the end of the period
is a random, lognormally distributed variable. Both Porter and Pierce are
concerned with the distribution of deposit levels but such a distribution
has immediate relevance to the holding of precautionary balances., Daniel Orr
end W. G. Mellon, "Stochastic Reserve Losses and Expansion of Bank Credit,"
AER, September, 1961; Richard C. Porter, "A Model of Bunk Portfolio Selec-
tion," Cowles Foundation Paper, No. 168, 1962; James L. Pierce, "The Mone-
tary Mechanism: Some Partial Relationships,” Cowles Foundation Discussion

Paper (mimeo.).
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if it occurs, Abstracting from seasonal and other systematiec influences,
banks normally decide their precautionary balances on the basis of their
past experience.

The neced to hold precautionary balances over and above the minimum
reserves stems from the faect that the latter are in effect frozen., But as
the minimum reserve requirement is to be met only on the average over the
reporting period, there is a certain amount of flexibility in the day-to-~
day menagement of precautionary balances.

B, Propensity to lend and invest

The total reserves available to the banker for being converted into
earning assets will, then, be egual to total reserves less the required and
precautionary reserves., Of these available reserves, a bank may like to
utilize part or the whole of it, depending chiefly on the level and expec-
tation of interest rates. Thus it is necessary %o introduce the additienal
factor that a bank at any given time has a particulsr marginal propensity
to lend and invest out of available resources. Then the unutilized part
of the available reserves is a residual left after the banks have lent and
invested to the desired level set by this marginal propensity.

Alternatively, the bank may be looked upon as determining the ex-

cess reserves it desires to hold and of utilizing the balance of the

total reserves in converting into earning assets. This approach focuses
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directly on the liquidity requirements of commerecial banka.30

While admitting the possibility that the marginal propensity to
lend and invest out of available resources may be <A 1, some may question
if it is in accord with facts. The exverience of the 1930%s may be re-
garded as exceptlonal. Karl Brunner regards the existence of "desired
excess reserves" as unlikely because of the market in government securi-
ties in which banks operate competitively with other economic units., The
presence of such surplus reserves, according to him, is possible only if

there is "'some arrangement to prevent banks from competing for assets by

Psianey Weintraud referred to the omission of commereial banks
"ovn demand" for ligquidity as one of the shortcomings of the usual presen-
tation of the liquidity preference theory of interest. He wrote, "com-
mereial bank motives for liquidity as exemplified in vault cash and execess
reserves ought not to be put on a plane different from the self-same urges

of non-bank institutions." An Approach to the Theory of Income Distribu-

tion, pe. 163.

Karl Brunner made a distinction between "available reserves”,
vy and surplus reserves, s, The variable "v" is the difference between a
bank's total cash assets and its reguired reserves. The magnitude "s" is
defined in terms of "v" and a bank's desired amount of reserves or cash
assets 'vd",
vd -, widl . wadz

w@ =" wa (r‘, h' a).

where d7 are demand deposits, dp are time deposits, wj and wp are the mar-
ginal propensities to hold cash assets with respeet to d; and dp, respec~
tively., '"r" is an index funetion of loan rates and bond yields, b is the
amount borrowed by the bank from the central bank and a is a lcan-invest-
ment ratioc in the bank's portfolio., The surplus reserves can now be de-
fined ast

g unW - Td‘
and it is this surplus reserve banks desire tec eliminate through asset ex-
pansion or to acquire via asset contraction. See Korl Brunner, "A Scheme
for the Supply Theory of Money", Internstional Economie Review, Vol. II,
No. 1 (January 1961). i




aprropriate adjustments in pertinent prices." But this argument overloocks

the faet that banks may think in terms of capital losses.zl As Edwsrd Shaw

pointed out,
The fixed price asset (reserves) may be preferable to the
variable price asset (securities) because the prospects of
loss on_earning assets may outweigh the prospects of
profit.32
The amount of desired excess reserves would, therefore, depend on the level
of interest rate and the expectations thereof. In addition, there is alseo
the transaction cost in investing in short bills, Hicks pointed out:
To convert this money into bills requires a separate
transaction and the trouble of making that transaction
may offset the gain in interest . . . There is no reason

to suppose that the cost of such investment will be the
same to different lenders.->

While this transaction cest may be so negligible as to be ignored by big
banks, it may be an element in the decisions of small banks to hold excess
reserves. However, even on the basis of these arguments, it becomes ob-
vious that the holding of desired excess reserves will be sensitive to

changes in the interest rates only within a short range.Bh

3lThe argunent of capital loss has one limitstiony it does not apply
to lending ir the Federal funds market. It may, however, be pointed out
that the argument still applies to a majority of banks since only a small
number of banks operate in the Federal funds market,

5 E'Edward S+ Shaw, Money, Income, and Monetary Policy, (Chieagoe!
Richard D. Irwin, Inc., 1950), ps 132. o

333. R, Hicke; Value end Capital, (Oxford: Oxford University Press,

3kwhile these economie arguments may provide the rationale for hold-
ing excess reserves, one factor contributing to the presence of excess re-
serves may be the inertia of bsnks. Country banks tend to hold a feirly
substantial amount of excess reserves most of the time while Reserve city
banks hold a relatively small amount of excess reserves, This difference
in behaviour between the two classes of banks cannot be wholly explained

in terms of economic arguments.




CGCiven the amount of available reserves, it may be assumed that all
of it will be converted into earning assets above a particuls level of
interest rates and all of it will be kept as excess Teserves below a partic-
ular level., Between these two limits, there is a range in which the holding
of excess reserves may be sensitive to changes in interest ratea.35

Taking Case 2 (2), analysed eariier, the additional assumption may
be introduced that the marginal propensity to lend and invest out of avail~
able reserves (available reserves here refer to the total reserves less the
required reserves -- we are ignoring precautionary reserves in this example)

isfl, with £ § 1. Then the increase in deposits will be the limit of the

following series:
AD= AR+ AR(1-r) £ (1-¢) + AR(1~r)Z L% (1~e)° + ...

+ Aﬂ(l—r)nwl En-l (1-a)n“1
3

= AR o -
1 =f(1-r) (1-e)

Case 2 (2) is a special case of the above system where § =1,

35Stresaing more or less the argument that has been advanced here,
Tobin writes: '"The redundant reserves of the Thirties are a dramatic re=
minder that economic opportunities sometimes prevail over reserve calcula-
tions. But the significance of that experience is not correctly appreciated
if it is regarded simply as an aberration from a normal state of affairs
in which banks are fully "loaned up' and total deposits are tightly linked
to the volume of reserves, The Thirties exemplify in extreme form a phenom-
enon which is alwaye in some degree present; The use to which commercial
banks put the reserves made available to the system is an economic variable
depending on lending opportunities and interest rstes." James Tobin,
"Commereisl Banks as Crestors of YMoney'," Cowles Foundation Dimcusmsion
Paper; No. 159, (mimeo.), p. 13.

31
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There is also a possibility that a bank may not be able to convert
into earning assets all the reserves it desires to convert. This pessibil-
ity again may arise more in the case of country banks far removed from the
finsncial centers than in the case of city banks. The total amount of
bank reserves (RT) at any given time may be decomposed into four parts.

The first part is the legal resecrves to be maintained sgainst deposits
(RL). The second part consists of protective reserves maintained by banks
tec safeguard themselves against possible cash drain (Rp). The third part

consists of the desired excess reserves (Rd}, and the fourth part is the

undesired excess reserves (Rud)' i.2., reserves that remain with the banks

because of the lag inveolved in the conversion of reserves into loans and

investments. Symboliecally,

If the expansion progess has worked itself to the full, i.e., if the new
equilibrium consistent with the desired deposit-reserve ratio has been

attained, theuRud = O,

C. Conclusion
The analyesis presented above brings together the faectors that have

a bearing on the determination of depesits. It explains the nature of the
decisions involved and also the process of creation and destruction of de-
posits, As pointed out at the outset, the level of deposits at any given
time is the result of a multitude of decisions. However, on cccasion some
writers have emphasized one factor to the exclusion of others. TFor example,

Grick36 eoncludes his well-known article on the genesis of bank deposits

e T

36 Crick, Op. Citey Pe 53
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as followss
Summing up then it is clear -~ or at least we must hope s¢ —-
that the banks, s¢ long as they maintain steady ratios of
cash to deposits are merely passive agents of Bank of England
es far as the volume of money in the form of credit is con-

cerned. The proviso being substentially true, so therefore
is the prineipal statement.

To assume that banks maintain absolutely steady ratios of cash to deposits
is to ignore the fluctuations in desired excess reserves. As has been
already noted, though the increase in reserves together with the minimum
reserve ratio may set the ceiling on expansion of deposits, the actusal
expansion is determined actively by the lending and investing volicies of
the banks. R. 8. Sayera3? presented an exhaustive list of factors that
influence the volume of deposits, though he did not integrate them into a
model.

The analysis presented so far is best summarized in the form of the
following set of equilibrium conditions. MNost of these equations have al-
ready been explained. The additional symbols used refer to:

G = the stock of gold held by the Treasury,
T, = Treasury balances with the Federal Reserve,
@ = central bank credit,

P = proportion of demand deposits held as precaution-
ary reserves,

F, = proportion of time deposits held as precantion-
ary regerves,

v = the marginal propensity to lend and invest out
of increased reserves.

3?R. S. Bayers, "The Determination of the Volume of Bank Deposits
in Ingland," BNL Quarterly Review, December, 1955,




AR = AG = ATg + AQ (1)

AR =AN + AR, (2)

P i e L p— (rotp) | A m (3)
b v v

D TD = ¢t °* A DD (4)

AN = n ADD+Dn, &ATD (3)

AM = ADDs+ AN (6)

Bguatien 1 states that the changes in bank reserves are brought
about by changes in gold stock or in Treasury balances with the Federal
Reserve or by central bank credit to banks. Equation 3 implies that banks
raintain against demand and time deposits protective reserves in addition
to the legal minimum of reserves, Also, their marginal »ropensity to lend
and invest out of reserves is v, vhere v is & 1. Under these conditions,
the increase in demand deposits will be:

(aGraizg+ AV

bDDn T
vn1+vn2t+r1+?i+r2t+Pzt

It is necessary to note what this analysis has not probed into.
The factors that go to determine the ratios e, e', Pl ete., have not
been explored, But, given the ratios, it has been possible to show
through a set of equilibrium conditions how money supply and more particu=

larly demand deposits will change in response to changes in reserves.



APPENDIX TO CHAPTER I

A CRITIQUE ON THE GURLEY-SHAW THESIS*

As late as the early Twenties of this century, Edwin Cannan and
other economists were denying with great vehemence the capacity of banks
to create eredit. The well=-known ‘‘cloak room analegy“l was considered to
be a sufficient defense of their position., The pendulum now seems to have
swung to the opposite extreme. We find Prefessors Gurley and Shaw claime
ing that every finaneial institution "ereates" its own "unigue form of
debt" and that multiple expansion is a phenomenon common to all finaneial

institutions, For example, Gurley writes:

We conclude therefore, that there is multiple ereatien in
the general sense everywhere. This is simply a way of saying
that it generally tskes more than one ingredient to make a
cake, the value of the cake being a multiple of the wvalue
of any one of the ingredients.Z

The "¢loak room analogy™ has given place to the "pancake amalogy." But

at least part of the fallacy is still the same «- the failure to make a
distinction between the indiyvidual bank and the banking system,
Gurley and Shaw start off by emphasizing the right point. It is

perfectly true that whenever anyone or any institution purchases money

*This is an abridged version of a paper jointly writtem by
Robert Shapire and the author.

L rawin Cannan, "The Meaning of Bank Deposits," Economics, I
(1921). PP 28"360

2John G. Gurley, "Financial Institutions in the Saving-Investment

Process," Money and Hconomic Activity, ed. Lawrence S. Ritter, (Bostont
Houghton Miflflin Co., 1961), De 321
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with some form of ICU, there is the creation of a '"unique form of debt."
However, they slip into error when they say that this action in itself re-
sults in multiple expansion of liabilities. Multiple expansion of depose-
its or liabilities refers to a phenomenon occurring in the entire banking
system or among a group of economic units. But the discussion of Gurley
and Shaw is in terms of a single institution, They write:

Nonmonetary intermediaries initially purchase currency and

demand deposits when creating nonmonetary indirect securities.

In the same way, then, these intermediasries can CSreate liabili.

ties by some multiple of either their currency or their

deposit balances. And gince the intermediaries can then sell

money for primary securities, they ¢an create liabilities by

some multiple of any ome type of asset they hold. If inter-

mediaries were subject to quantitative controls,; they, too,

would create liabilities by a multiple of their "legal

reserves” -- by a multiple of the one type of asset they

were required to hold.>
Gurley and Shaw, who have shown a great deal of imsight into the creation
and rele of financial assets, unfortunately miss the fact that mmltiple
expanesion of liabilities is the result of a process based on the flow
of funds from one economic unit to another,

The essence of multiple expansion of deposits, as pointed out in
the course of the chapter, lies in the fact that the loans or investments
made out of the excess reserves of & bank, except for a small currency
leakage, get credited either with the same bank or with other banks in the
form of deposits and it is this continuing flow of funde from bank to bank
that ultimately enables the system to support a volume of deposits that is

g multiple of the initial increase in reserves, This process was illus-

> . =
John G. Gurley and Edward S. Shaw, Money in a Theory of Finance,
(Washington: The Brookings Institution, 1960), pp. 190=-199, '



trated by showing the total increase in deposits as the 1limit eof a geo~
metric progression that summed the sucecessive reactions of individual

banks to their changes in reserves. Assuming no extermal drain, the total

inerease in deposits (dD) was represented as follows:

dD = AR + AR (1-r) + 4R (1=r)Z & ... + AR (1-r)%, (1)

where dD approached dR/(1~ 1-r ) = dR/r as un approached .h

This formulation clearly shows the upicue process that differ-
entiates banks from other types of finaneial institutioms. It will be
argued that this process of Commercial Bankinz activity, which culmin-
ates successive reactions into the ereation of demend deposits, is in
addition to the commercial banks' role as a financial intermediary channel-
ing the savings of surplus units to borrowers, and that this additiocnal
process does not arise from the lending activity of non-bank finaneial
institutions. The commereial banks are more than just finaneial inter-
mediaries; they are, in short, "banks." The efforts of Gurley and Shaw
to equate all non~bank financial institutions with commercial banks can
be sustained only if it can be shown that there éxists among non~banks

the same kind of interlocking flows that are characteristic of commercial

4T.hia sequence is equivalent to the solution of a linear homo-
geneous difference equation involving a one-period lag between the
regeipt and creation of depesits in discontinuous time. That is, if
dp, = (lvr)th—l. the solution implies

t
n n
M =« T ap = = (-m*a,
buly . ¥ t=0 "

which is the same as (1) where dR = dD_. Of course, r € 1 implies a
convergent series., This series does ndt imply a constant peried lag
pince t, as an indicator of a pericd may be of variable size,



banks. Is the capacity, let us say, of the insurance companies to create
their own "unique form of debt" in any way augmented by an inerease in
the liabilities of any other non-bank financial institution? The answer
is, probably, No, &s with the banks above, the sequence of flows that
arise out of a placement of a sum of money (dR) at a non-bank financial
institution can be analyzed., These institutions will also lend a pro-
portion of the receipts, but for a different reason. Assuming sufficient
demond for loans, they will lend (1-c) dR, where ¢ represents the pro-
portion desired as reserves. As with the banks, this lending flow will
go out to the private sector. It is here that the analogy abruptly ends.
There is no plausible reason why this flow of funds sheould directly
return to the non~banking sector. In short, there is no geometric series
of successive reactions as occurred in the banking sector.” Rather, the
funds are used for expenditure and do nct return to the non-banks until
the lending generates greater income, more savings, and a rencwed flow

of savings into the non-banks. Commerecial bank deposits are aslso affec-
ted via this stream of income end new saving. The banks are exposed,
however, to an additional process of deposit creation beyond this savings
flow., This process is unigue to commercial banking because borrowers,

from either non-banks or banks, or payees of these borrowers, keep their

funds at commercial banks. Even when a borrower of the bank uses his

*The pancake analogy of Gurley and Shaw forges them to argue

that non-bank intermediaries would alse create liabilities by o multiple
of their required reserves if they were compelled te hold such reservese
Tt is important to note that the exietence of multiple creation is in no
way dependent on or related to reserve requirements. Reserve reguire-
ments only diminish the size of the commercial bank depesit multiplier
and reduce the proportion of income~esrning assets held by bonks. Gurley

and Shaw, op.git.



funds to buy the liabilities of a non~bank financial intermediary, the re-
serves are not lost te the banking system, as the financial intermediaries
initially place their funds with the banks in the form of demand deposits.
The significant difference, as the early writers recognized, is the impor-
tant institutional characteristic that demand deposits of commercial banks
are widely used as a means of payment. Reserves of the bank stay within
the banking system precisely for this reason. In fact, the analogy of the
game of '""hot potatoes' does apply to the funds supplied by banks.

Gurley and Shaw have further confused the issue by comparing the
medium of exc ge quality of demand deposits with the quality of other
assets, say the security derived from insurance, arguing that the two
assets are substitutes in the investor's portfolio and differ only in the
type of service they render. Teo the investor, demand deposits and insur-
ance may well be competitive assets. As a medium of exchange, however,
gurrency is the only substitute for demand deposits. That there exists
a pattern of preference among spending units for a wide variety of
financial assets is true and Gurley and Shaw have been right to emphasize
this. But it is not legitimate to deduce from this proposition that the
liebilities of bunks and non-banks come into existence in the same way.
The printing presses are different from the fountain pens of the commercial
banks, but commercial banks can, unlike non~banks, generate a multiple
expansion of deposits because demand deposite are means of payments.

This Appendix has tried to show that the liabilities of banks are
not primarily limited by the wealth and asset preferences of savers. The
existence of multiple expansion in the banking sector alone explains why

bank liabilities are only secondarily determined by savings, while non=



benk lisbilities are determined primerily through the savings flow. Gurley
and Shaw have made important contributions to monetary theory in thelr
emphasis upon the substitute nature of a large class of financial assets.
But in their zeal to show the similarity between demand deposits and other

finanecial assets they have ignored major institutional differences between

banks and non-~banks.



CEAPTER Il

THE SEASONAL ELEMENT IN DEPOSIT VARIABILITY

Variations in demand deposits which recur from year to year in
approximately the same form are treated as seasonal variations, The faec-
tors that tend to produce such variations are termed seasonal influences.
It is customary to divide demand deposits into three categories, viz.,
inter-bank deposits, U.S. Government deposits and 'other' depositsi in
focusing attention on the recurring intra-yearly changes in deposit levels,
we shall deal separately with each of these categories for all banks taken
together and for different classes of banks.

The seasonal influences that operate in economic activities in
general are of two types, primary and derived. Activities directly af-
fected by climate or convention are characterised by primary seasonal
influences. However, in an integrated society seasonal influences from
such activities radiate to other activities which may be deseribed as
being subject to derived or induced seasonal influencaa.l Banking is a
typical example of an economic activity characterised by induced sea~-

scnal influences. There is nothing inherent in banking operation, unlike

lInducﬁd seasonal influences, according to Simon Kuznets, bring
the seasonality of two inter-related economic activities into c¢loser conh=-
formity with each other and therefore play the role of an adjustment
mechanism in the economy, See for a2 detailed discussion of the economie
problems caused by seascnal variations, Simon Kuznets, Seasonsl Variations
in Industry and Trade, New York: National Bureau of Economie Research,
1933, pps 10-22. Also, Wesley C. Mitchell, "Business Cycles, "New York:
National Bureau of Hconomic Research, 1927, pp. 237-238,.

1
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say construction, that should make it seasonal. But it exhibits seasonal
variations because of its links with other economic activities that are
subject to seasonal variations,

Seasonal variations in the demand deposits of banks can be traced
to the seasonal variations in the factors that bring about a change in
depositse. To draw on the analysis presented in the last chapter, these
factors are changes in reserves ( AR), the marginal cash drain (e or e')
and the propensity to lend and invest (m)., Changes in reserves are brought
about primarily by monetary authorities and the definite seasonal pattern
cbservable in their actions are designed to help the banks meet the sea~
sonal variations they may experience in cash drain or demand for lcans.2
Since deposits are created both by income=-savings flow and by the lending
and investing activities of banks themselves, the seasonals in these ac-
tivities will be reflected in the deposit levels eof banks. Finally, the
commnity®*s desire for cash as against demand deposits exhibits a clear
seasonal pattern and this introduces an additional element of seasonality
in demand deposits when it has not been fully offset by the actions of
monetary authorities. In analysing the characteristics of the seasonal
pattern in demand deposits, an attempt will be made to find the degree of
association between the seasonal patternm in them and the patterns in some
of the factors that bring about a change in deposits.

In measuring the seasonal variation in demand deposits, attention

must be paid to two elements, the seasonal pattern and the extent of sea=

sonal variability. The seasonal pattern describes the behaviour of the

——her

ETG the extent that the authorities succeed in offsetting the
seasonal movements in cash drain the net reserves held by the banks will
reveal less of a seasonal pattern.
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periodic movement. More specifically it shows by how much the periodie
movement in each month is above or below the average level. By computing
the seasonal index according to statistical methods that are well known
now, one can obtain a numerical estimate of the seasonal pattexn.3

The extent of seasonal variability, on the other hand, measures
the proportion of total variability in the series accounted for by sea=-

sonal influences. Besides seasonal influences, there are secular, cycli=-

cel and random factors that produce fluctuations. The extent of seasonal

variability indicates the relative strength of seascnal influences in

cauging changes in deposit 1evels.4

It must be borme in mind that although it is possible to make a
rough separation of seascnal fluctuations inteo a specific type of wvaria-

tion, the remaining seasonally adjusted time series is by no means
capable of indicating how the time series would have behaved had there

been no seasonal fluctuations, Burns and Mitchell drew attention to this
point when they said, "Seasonally adjusted figures no more show what the
behaviour of time series would have been in the absence of 2 seasonal
force than indexes of physical production show what production would
have been in the absence of changes in relative prices, or than figures
on per capita income show what income would have been in the absence of
income inequalities.” Burns and Mitchell, Measuring Business Cycles,
New York: HNational Bureau of Economic Researeh, 1946, p. L,

&bne can suggest several ways to measure the extent of seasonal

variability. In this chapter it is done by comparing the standard devi-
ation of the seasonally adjusted series with that of the original series.

tively the standard deviations of the seasonally adjusted and the original

series.



I Demand Deposits Adjusted

A, General characteristics

"Demand deposits adjusted'’ comstitute the bulk of total demand
deposits. At the end of 1962 there were 85.2 per cent of total demand
deposits, A distinet seasonal pattern was observable from the seasonal
index for 1962 (Table I)s The low was reached in August and the peak
in December-January. From Harch through September, except for April,

the deposit levels were below normal. Another significant feature was

Table I
Seasonal index for 'demand deposits adjusted,! 1962

Jan. TFebe March April May June July Aug. Sept. Oct. Now. Dec.
103.0 100.0 99.0 100.4% 98.4 98.8 98,9 98.3 99.4 100.0 100.6 103.3

Source: Courtesy of the Board of Governors of the Federzl Reserve System

the small size of the seasonal swing as measured by the amplitude of the
seasonal index. At its lowest point the seasonal index was 98.3 and at
its highest point 103.3. The ramge of the index was only 5 points and
the standard deviation 1.5. However, the variability sceounted for by
seasonal forces was gquite high. The standard deviation of the seasonally
adjusted figures was 25% of the stendard deviation of the original

BT.]JQ g&temy tdemand dgmﬂitﬂ adjusted' is used in preference to
'other deposite' because of the greater availability of data. ‘'Demand
deposite adjusted' refer to total demand deposits less deposits due to
U,S, Government and to domestic commercial banks and cash items in the
process of collection,
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series.6 Thus, 75% of the total variability may be attributed to seasonal

influences.

B, Comparison with other seasonal patterns

It was pointed out earlier that a comparison between the seasonal
pattern in demand deposits and the patterms in certain bank assets would
be instructive. In what follows, the seasonal pattern in demand deposits
adjusted is compared with the patterns in loans (bank eredit), loans and
investment and currency in circulation.

Loans. There was little similarity between the seasonzl pattern

for loans and that of demand deposits adjusted (Table II and ChartIV).
Both in timing and magnitude, the two patierns differed. The amplitude

of the seasonal index for 1962 was greater in demand deposits adjusted
than in loans. The standard deviation of the former index was 1.5% while
that of loans was only .93. Except in the last two months of the year when
beth indexes were above normal and in February and March when both of them
were below normal, the two series moved in the opposite direction in re-
lation to the mean level, The rank correlation cocefficient between the
two indexes was zero indicating a complete lack of correspondence between
them in the ordering of months in relation to seasonal influences. The
linear correlation coefficient between them was .316 and the coefficient
of determination {E?) was .01, i.eey only 1 per cemnt of the wvariance in
the seasonal index for demand deposits adjusted was accounted for by the

relationship with the seasonal index for loans,

_ 6?nr the year 1962, the standard deviation of the unadjusted
monthly levels of 'demand deposite adjusted' was $1.61 billion and the
gstendard deviation of the seasonally adjusted series was $.41 billien.
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The one striking feature of the seasonal pattern for loans was
that there was very little seasonal variation in it. Nor did the seasonal
pattern in it conform to the pattern in any one type of economic activity
like industrial production, production in manufacturing and mining or
department store sales. Total bank leoans are an aggregate of different
types of credit. Though this total exhibits little seasonality, partic-
ular types of bank eredit do have a sirong seasonal component as evie

denced by the seasonal index for instalment credit (Table III),

Table III
Seasonal index for instalment bank eredit, 1962

Jan, Teb. March April May June July Aug. Sept. Oct. Neove Deec.
95.1 86,3 100.7 105.2 110.0 108.2 104.7 105.6 90.% 104.8 93.8 9L.9

Sourcet Federal Reserve Bulletin

Loans and investments. There is a closer parallel between the

seasonal pattern in demand deposits adjusted and the geasonal pattern in
the composite item 'loans and investment' than that between demand de=-
posits adjusted and loans (Table II and ChartIV). One would expect %o
find such a closer association as the level of deposits in the banking
system is influenced both by banks' lending and investment. The linear
correlation coefficient between the two series was .813 and the coef-
ficient of determination ,661.

It may also be appropriate at this stage to make a comparison

between the seascnals for leoans and those for investments in Government



securities. The seasonal pattern for Government securities fluctuates
much more widely than for loans,; as can be seen from Table II and

Chart 1. It is claimed '"that the investment operations of commercial
banks straddle their lending operations" and that "the investment

process employs such residual funds as cannot be employed in loan oper-
ations."? The implication of this argument is that as loans constitute
the most profitable form of asset from the point of view of the banker he
seeks to maintain a fairly uniform level of loans and that as the factors
operating on the level of deposits fluctuate, investments in Govermment
securities act as a buffer. A comparison of the seasonal index for loans
with that of investment in Government securities did not reveal a con=-
sistent inverse relationship between the two in terms of deviation from
the average. In the months of January, April and November when loans

were below the normal level, investments were above the average level, In
the months of May, June, August and September when loans were above normal,
-investments were below the average level. But in the remaining five months,
the movements were in the same direction.

Loans and investment and currency in eirculation. Besides loans

and investment, another factor influencing the seasonal pattern in demand
deposits is the chonge in currency in circulation as the latter can occur
only by a conversion of deposits into currency. However, this change in
currency holding will have an effect on demand deposits only if the mone~
tary authorities do not completely offset the seasonal movements in

eurrency by the regulation of the flow of gross reserves through open

-

7Roland I. Robinson, The Management of Bank Funds, 2nd ed,

New York: MclBraw-Hill Book Company, Co g 1532. Pe 527,




market operations. In fact, it is found that the association between the
seasonal pattern in demand deposits adjusted and those of loans and in-
vestment and curreney in circulation was only slightly higher than that
between demand deposits and loans and investment, The linear correlation

coefficient among the series with currency included was .838 and the R

« 703,

It appears that a greater part of the variation in the seasonal
index for demand deposite adjusted is accounted for by the relationship
with the scasonal indexes for loans and invesiments and currency in eircu-
lation. However, there are other bank assets, the seasonal movements of
which will also be reflected on the seasonals in demand deposits adjusted,
though the exact degree of association between them is difficult to measure,.

Chief among these asset items is Federal Reserve float which has a very

high seasonal component.a

C.o Variability among different classes of banks

The foous so far has been on the seasonal variability in demond de-

posits adjusted of the banking system as a whole. The next task is to see
if there are significant differences in the seasonal variability fer this
type of deposit among country banks, Reserve c¢ity banks and the banks which

were formerly classified as central Reserve city banks.,

aﬁesides nonthly seasonal patterns, there are distinet seasonal

variations within each month in Federal Heserve float, It inereases moders
ately during the first week of each month reaching the peak about the 18th
or 19th and declining toward the end of each month. A study by the Federal
Reserve Board found that the average weekly change (ignoring sign) in
Tederal Reserve float during 1957 was $200 m and this was reduced to $85 m
after seasonal adjustment. (See "Seasonal Factors Affecting Bank Reserves,"
Federal Reserve Bulletin, February, 1958.




Ihe seasonal patterms. A certain similarity in the pattern among

the three classes of banks cen be observed from Table IV. In December the
deposit levels were above normal in all the series and they were below
normal in the months of Harch, May, July and August. The amplitude of the
seasonal factors was more or less the same. The seasonal indexes for
central Reserve city banks, Reserve city banks and country banks had a
range of 5.7, 5.1 and 4,8, respectively, The seasonal pattern in central
Reserve city banks was, however, ¢loser to that of Reserve city banks

than to country banks (Table IV and Chart V)., The Reserve city banks had

Table IV
Seasonal indexes for 'demand deposits adjusted! for
different classes of banks, 1962

céii; ot Jane Feb, Mar. Apr. May June July Aug. Sept. Oct. Nov. Dece.

Central Re- ’
serve city 102.9 99.9 99.8 100.3 98.6 100.2 98.7 98,3 100.0 99.2 98.4 103.8
banks

Reserve city 103.1 99.6 99,0 101.2 98.8 98.9 99.h 98.6 98.8 99.5100.3 103.7
banks ;

c{:ﬁ? 103.9 1ﬂ0.0 98;‘} 9958 98.# 9‘8.2_ 98.8 98.6 9‘9.8 1%8192.3 132.?

Source: Courtesy of the Board of (Governors of the Federal Reserve System

a seasonal pattern which was & kind of midway between that of country banks
and that of central Reserve city banks. All this is evident from the cor-
relation coefficients (R) and the coefficients of determinatiom (R%) given

on the following page. (The subseripts 1, 2 and 3 refer to central Reserve
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city, Reserve city and country banks respectively.)

R, = .846 R, = .716
2

313 = o590 R 13 = <348
2 .

RZ:’; = .835 R 23 L i697

Extent of variability. Though the range of seasonal factors did

not differ very much from one class of bank to another, seasonal influences
accounted for differing proportions of the total variability among the
different classes. They had the least influence on gentral Reserve eity
banks. They accounted for approximately 19.1%, 60.4% and 48.1% of the
total variability in the central Reserve city; Reserve city and country

banks respectively}g

II Inter-bank Deposits

Inter~bank deposits are deposits held by banks with other banks.lo

A well-marked seasonal pattern is observable in these deposits though there

gThese percentages were derived by using the formula given earlier
for computing the extent of seasonal variability. The standard deviations
of the monthly levels of demand deposits adjusted both for the originsl amd
seasonally adjusted series for 1962 are given below,

Class of bank Standard deviation of Standard deviation of the
the original series Seascnally adjusted series
(in Billions of §) (in Billions of §)
Central Reserve city banks 585 475
Reserve city banks - 960 380
Country banks 1.050 « SU5
10

Inter-bank deposits are otherwise lmown as 'balances due to banks®.
The corresponding contra=-entry will be *balances due from banks', Inter~
bank deposits held by all member banks are larger than balances due From
banks of all member banks because of the deposits held with the member
banks by non-member benks snd foreign banks.




are differences in the pattern between the deposits held by New York banks
and those held by other Reserve c¢ity banks. Secasonal forces account for
approximately half of the total variability. Before proceeding to analyse
in detail the seasonal pattern in these deposits, it may be worthwhile to
refer briefly to the factors that have led to the practice of maintaining
correspondent balances on a large scale because these factors in part ex-
plain the seasonal behaviour of these deposits.

As Factors leading to the development of correspondent banking systems

Institutional factors. The absence of 2 central bank $ill 191k
left the banking system without a centralized mechanism for cellection of
cheques. The country banks were therefore obliged to maintain correspon-
dent relationship with c¢ity banks for the purpose of colliection of out-of-
town cheques and also to facilitate the transfer of funds to and from the
finaneial canters.ll The relative decline in the importance of bankers!
balange since 19%& is primarily accounted for by the fact that the Federal
Reserve has taken over to a great extent the funetion of clearing cheques
performed earlier by the correspondent banks., A second factor that has
led to the growth of correspondent banking relationship is the basie
structure, namely, the unit banking system. BEven in the absence of a
central bank, had there been extensive nationwide branch banking, the need
for maintaining balances with banks in other centers would not have arisen.
But, with no system of branch offices through which out-of-town cheques

could be collected, the banks were thrown back to the necessity of main-
taining correspondent balances.

11Fnr an account of the earlier development, see Leonard L. Watkins,

‘Benkers' Balances. (Chicago: A. W Shaw Company, 1929).
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Motives for maintaining correspondent balsnees. There are three

main motives for banks to maintain balances with other banks. The corres-
pondent balances, first and foremost, facilitate the collection of ehecks

and the transfer of funds.le

In this sense, inter-bank deposits serve in
part as transaction balancese During months in which the pace of business
activity is rapid, & high volume of check payments requires maintenance
of a larger balance ¢to provide for the possibility of a large unfaverable
clearing balance on any given day, To this extent, therefore, seasonal
changes in demand balances due from banks of country banks (or inter-bank
deposits at Reserve city banks) would reflect the tempo of activity ex-
perienced by country banks, these balances increasing during busy seasons
and declining during slack seasons.

T is claimed that interbank deposits serve as a kind of reserveir,>>
This means that these deposits are increased when country banks experience

a surplus of reserves over their requirements for lending and are drawn

12The continued use of correspondent barnks for collection purposes
was brought out by a study on check collection patterns of commercial banks
in 1952, This study found that about one-third of all items received for
c¢ollection were sent for local c¢learing; about one~third were sent teo Federal
Reserve banks and about one-fifth to correspondent banks, Small banks as
a whole tended to rely heavily upon thelr correspondemts for ecollecticn of
checks drawn on cut-of-town banks. "Study of Check Collection System,
Report of Joint Committee on Check Collection System to American Bankers®
Assoclation," quoted by Katherine Finney, Inter-Bank Depcsits, New York:
Columbia University Press, 1958, ps 3

1383ukhart and Smith list this as one of the motives for the maine-
tenance of bankers'! balances in New York City banks before the establish-
ment of the Federal Reserve Systems DBenjamin H, Beckhart and J. @, Smith,
Ihe Hew York Money Market, Volume II, New York: Columbia University Press,
1931=352y pe 195, Katherine Finney ceems to think that this motive is still
operatives, Katherine Finney, 0D citey PPe 75 and 80,



down when they need the reserves for their own 1‘.}1.11'];:.(:“3e_-sa.1!4L

Thirdly, inter-bank deposits ean be treated as a {ype of compensa-
tory balances, that is, balances maintained by country banks in order to
compensate the city correspondent banks for the benefits they get from the
latter. The advantages that acerue to country banks are several, They
include such servieces as safe keeping of securities, access to files of
credit information, assistance in the purchase of Securities and in the
Placement of surplus funds on the ¢all loan market, ete. In addition,
there is the increased Possibility of being able to borrow from city banks.,
Since non-member banks have no access to Federal Reserve banks, they borrow
from their correspondent banks in times of need. Even country member banks
find it convenient to borrow from their correspondent banks when they do not

have eligible assets to disoount.15
In addition to these motives, correspondent banks serve as reserve

depositaries for non-member banks since balances with other banks count as

legal reserves for such banks,

1hSince correspondent banks cannot pay interest on inter-bank dee

posits, this motive does not explain why country banks would want to maine
tain such balances. But this motive explains rather why these balances
are higher in certain parts of the year or in certain periods than in
certain other times,

1STha extent of inter-bank borrowings, however, is not large, 4s
on the last Wednesday of December 1962, of the total loans of 484 Billion
granted by all *leading cities' loans to domestic commercial banks amounted
to 92,1 Billdion, that is, 2.3% of total loans. For New York City alone,
of the total loans of $20.9 Billion, loans to domestie commercial banks
amounted to $.67 Billion. But this amount of $.67 Billion included transe
actions on the Federal Funds market alse.
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B. Seasconal pattern

General characteristies. The inter-bank deposits at all member
banks and those held by Reserve city banks showed an easily describable
U-shaped seasonal pattern (Table V and Chart 3).16 They started declin-
ing from February and continued to do so until the end of June and then
rose steadily to reach the peak in Januwary. The seasonal pattern of
these deposits in New York bamks followed a zig-zag path. The seasonal
peak was reached, however, in January. The amplitude of the seasonal in-
dex in the total inter~bank deposits was larger than that noted in demand
deposits adjusted. The seasonal indexes of inter-bank depesits at all
member banks, at New York banks, at Reserve city banks and at country
banks had a range of 7.3, 6.2, 9.1 and 14.1, respectively.

Compariscns among the patterns.

'Demand balances due from banks with "inter-bank deposits'.

There was a strikingly close similarity between the seasonal pattern in
inter-bank deposits at Reserve city banks and the 'demand balances due
from banks of country banks (Tables V and VI and Charts VIand VII). The

two series followed the same U-shaped pattern deelining from February

to June and rising from there on to reach the peak in January. The

linear correlation coefficient between the two series was ,97 and theZRE
was ,9%. This strong similarity between the twe series only indicates
that the bulk of inter-bank deposits at Reserve city banks are held by

country banks and non-member banks which are likely to be subjeet to the

16The patterns traced by all member banks and the Reserve ¢ity

banks are very close to each other as bulk of the total inter-bank de-
posits are held by Reserve city banks. As of December 26, 1962, 88% of
the total inter-benk deposits was held by Reserve eity banks,
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same seasonal influences as the country banks. The inter-bank deposits
at New York banks did not, however, follow closely the seasonal pattern
traced by demand balances due from banks of Reserve city banks as evie
denced by Tables V and VI and Charts VIand VII). The correlation coef-
ficient between the series was .6 and the B s «36. The lack of a
¢lose parsllel between the two series is explained by the faet that the
inter-bank deposits at New York are not held exclusively by Reserve city
banks. Larger country banks, as well as foreign banks, maintain balances

at New York, Thus, more than one type of influence is operative on inter-

bank deposits at New York banks unlike in the case of interwbank deposits

at Reserve city banks,
Total demend deposits of country banks with their demand

balances due from banks. There was a strong similarity between the sea-

sonal pattern in demand balances due from banks of country banks and that
in their total demand deposits. Ixcept for July and August in all the
other months the two scasonal indexes were above or below normal in the
same direction (Table VII, Gharg Vi), The amplitude of the seasonal index
for demand balances due from banks was, however, greater than that for
total demand deposits. The correlation coefficient between the two series
was .67 and the R® 46, This similarity between the series calls for a
comment because this throws light on the motives for keeping correspendent
balances,

Katherine Finney on obgerving a similar resemblance remarks: "This
behaviour vwhich contrasts with that of Reserve city banks tends to bear

out the suggestion made earlier that balances in part serve as reservoir

and that they are drawn down 1
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in the spring when deposits fall and are built up when seasonal inflow

and payments occur."l? Emphasizing the same point at another place she
says, ""The U-shaped pattern of country banks' balances reflects the
general downturn of gross demand deposits in the early months of the
year as farm income drops sharply and the upswing of deposits as farm
receipts rise sharply in August, September and October," 18 The logic

of these statements is open to question. Only in the case of individual
banks can a peried of seasonally high loan demand coincide with a perioed
of seasonally low deposits, For the banking system as a whole, though to
a lesser degree for any segment of it like all country banks, lcans and
deposits move in the same direction. This is the essential difference be-
tween the micro and macro behaviour in the banking system. The faet that
'demand balances due from banks' of country banks followed the same path
as their total demand deposits did not warrant the inference that these
balances served as a repository of surplus funds, since deposit changes

" 1
could be caused both by income flows and lending activity. ? 1f deposit

125’:‘.!1119’3" EE.Ei_EQ' p. 80.

Bypid, p. 75.

19 cyclical movement in inter-bank deposits lends support to the
hypothesis that these balances are & kind of surplus. Between 1934 and 1940
when economic activity was at a low ebb inter-bank deposits as a percentage
of total deposits rose from 12 to 17. Recent evidence also tends to support
this view. In all the three recessions between 1946 and 1959 without ex-
ception, the demand balances due from banks of country banks increased.

A study of the changes in correspondent balances following the
1953 and 1954 reductions in Reserve requirements disclosed thet after the
1953 reduction, almest half of the banks with deposits of less than $10
million increased their eorrespondent balances by amounts equal to 50% or
more of their freed funds, After the 1954 reduction, almost a third of the
smaller banks followed this pattern. This again supports the hypothesis
that country banks increase their de?osits with the city banks when they
find themselves with surplus funds. (See Robert Blaek, Fifth District Hember
Bank Hesponses to Reductions in Reserve Reguirements, Federal Reserve Bank
Richmond Monthly Review, December 1955.)
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increases were caused by the lending activity of banks the need to main-
tain larger correspondent balances could well be traced to the trans-

action motive rather thar to the reservoir motive.

Bank debits and deposit turnover rates. A study by Beckhart and

Smith in 1932 found that "as far as seasonal fluctuations are concerned,
bankers' balances inerease with seasonzal increasesof trade and decrease

20

with seasonal decreases in trade." They took bank debits as a measure

of trade activity and found that scasonal variations in bankers' balances

correlated positively, not negatively, with the distriet indexes of

business activity."al

Following this approach, a similar comparison was made for 1959.
A positive correlation was noted between the seasonal index of demand
balances due from banks of country banks and the index for demand deposit
turnover rates in 334 centers, But the relationship was not atrong.aa
The linear correlation coefficient between the series was 4% and the co-
efficient of determination .17. The 334 centers cover mostly Reserve
city banks and the deposit turnover rates can be treated as an index of
activity in these centers. The implication of comparing demand balances
due from banks of country banks with the deposit turnover rates at these
centers is that these balances are influenced more by the activity in the
centers where the countyy banks keep funds than by local activity. There
vas a stronger relationship between the demand balanges due from banks of

Reserve city banks and the demend depesit turnover rates in New York City.

EOBE‘Ckh@xt and Smith' 9_2_. Eé-__t_il. P 2680

Zrvid,, pe 267,

22, comparison with the seasonal index in bank debits did not show
a stronger relationship,
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The correlation coefficient between the series was .753 and the 2 «56.
The relationship between these balances and the demand deposit turnover
rates in 334 centers was less strong. The coefficient of determination
between them was 384 reflecting a less strong relationship between the
flow of local activity and the need for funds in New York.

C. Extent of seascnal variability

Over the years 1955-59 on the average, seasonal factors accounted
for 51% of the total variasbility in inter-bank deposits held by all member
banks. The impact of seasonal factors on New York banks was quite small.
The seasonal forces accounted for only 19% of the total variability. In
the case of Reserve city banks 45% of the total variability was due to
seasonal factora.23 The extent of variability accounted for by seasonal
factors had not, however, been the same from year to year for any category

of banks,

eﬁTheae percentages were derived by using the formula given earlier
for computing the extent of seasonal variability. The standard deviations
of the original and the seasonally adjusted series for the years of 1955-59
are given below.

Standard deviations of inter-bank deposits
(in millions of )

Year All member banks New York banks Reserve city banks
Original S.A. series Original S.As series Original S.Aiseries

1955 374 220 87 69 183 158

1956 k77 225 98 58 272 129

1957 295 o7 82 7h 230 95

1958 418 175 90 82 311 152
1959 37k 269 93 80 238 12k



ITIT U.S, Government Deposits

Fluctuations in U,.S, CGovernmeni deposits, both seasonal and other-
wise, affect the banking system differently from fluctuations in other
types of deposits, An attempt on the part of the Treasury to maintain at
a stable level their deposits at commercial banks, far from being an ad-
ventage would result in great inconvenience to the banks. In order to ap~

precinte this difference, a brief description of the Treasury's technigue

of cash management is necessary

A, Technigque of cash managementaa

Deseription of the mechanisme. The Treasury mainteins deposit balances

with Federal Reserve banks and with approximately 11,000 commercial banks

spread throughout the country.a5 The Treasury keeps the major part of

EuThera are several places in which a detailed discussion of this
technique is found. See, for example, Nadler et al, "The Money Market and
Its Institutions," Chapter 7 § Modern Money Mechanics, Federal Reserve Bank
of New York; "Treasury Operations and Bank Reserves;" Monthly Review of
Federal Reserve Bank of Kansas, March, 1954.

25The practice of Treasury meintaining balances with commercial
banks is uniguely American, In most other countries except where the
state itself owns commercial banks, the practice is for the Treasury to
keep its balances only with the central bank. ZIven in this country the
early draft of the Pederal Reserve proposal as well as the bill that first
passed the House stipulated the transfer of all funds in Government's
general account balance to the Reserve Banks after a fixed period of time.
It was feared in those days that discretionary authority to make deposits
with banks might lead to an abuse of power to achieve some political pur-
pose. The opponents to the deposit arrangements with commercial banks
labelled it the 'cbnoxious pet bank system.,' See for a discussion of
this controversy Irving Auerbach, "United States Treasury Cash Balances
and the Control of Member Bank Reserves," Flscal and Debt Management
Policies, (Commission on Money & Grodits. Englewood Cliffe, N.J.$
Prentice~Hall, Inc., 1963, pp. 319-323.
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these balances with the commercial banks maintaining only minimum working
balances with the Federal Reserve banks. The Treasury accounts with the
commercial banks are called Tax and Loan Accounts. Initiadly, tax and
loan proceeds are channeled largely into commercial bank depositcries.zs
As disbursements of Treasury funds can, however, be made only by drawing
cheques on balances at the Reserve banks, the funds on deposits at com=-
mercial banks are transferred to the account at the Federal Reserve banks
as the need arises. When such transfers are effected, the commercial banks
experience a loss of deposits and conseguently a loss of reserves. On the
other hand, when funds are disbursed from Treasury balances at the Reserve
banks, the reserves and deposits of commercial banks are increased as these
cheques are deposited with them.

Policy of the Treasury. It is obvious from the above desceription
that the coincidence of disbursements from the accounts at Reserve banks

and the calls on commercial bank depositories is an important factor in

dampening fluctuations in commercial bank reservea.g? The greater the

aeThe type of funds that can be credited to tax and loan acecounts

and the procedure relating to such deposits have been changing over time.
As of now, the collection of withheld taxes (like income tax, social
security) and specified excise duties can be channeled through such ae~
ecounts. Another source of credit to these Accounts is the guarterly pay-
ment of income and profit taxes in amounts of $10,000 and over. Savings
bond collections go into these accounts. Whether or not the proceeds
arising out of sales of Government securities can be eredited to these
accounts is decided by the Treasury at the time of each financing. In
fiscal year 1961, about 45% of Government budget and trust cash receipts
went inte Tax and Loan fecounts. Of the year's total cecredits to Tax and
Loan accounts, deposit of taxes constituted 78%. Proceeds from marketable
security issues accounted for 17% while the balance of 5% came from savinge
bond sales,

27What i8 true of the banking system is not true of individual
banks. TFor the latter, the withdrawals from Tax and Loan Accounts need
not necessarily mateh the reserve gains that may ocour through Treasury
spending.



stability in Treasury balances at the Reserve banks, the smaller the change
in the reserves of commercial banks. By a deliberate policy of permitting
Government balances at commercial banks to fluctuate instead of sharply
altering the balances at Reserve banks, the Treasury reduces the disturb-

e It is in this sense

ance to the reserve position of commerc¢ial banks.
that the effect of wolatility in Treasury deposits at commercial banks
differs from that of volatility in other type of deposits,

There is another aspect of Treasury practice which also helps banks,
The banks are usually informed in advance of intended withdrawals by the
Treasurye. Calls are made upon the Group A banks relatively infrequently -
usually twice a month. The B and C depositaries are usually notified each
Fonday and Thursdey of withdrawals scheduled during the week ahead,

Empirical evidence of poligys, That fluctuation in the balances at
Treasury Tax Loan Accounts are greated than those in the balances at Federal
Reamerve banks can be seen from Table VIITI. The coefficient of variation of

end-of-month balances for 1962 at commercial banks was ,26 and that in the

balanges at the Federal Reserve banks was «17.

281t is quite clear that 'cash balance management' can very well

be used as & monectary weapon, i.e., to influence the availability of re-
serves with commercial banks for the purpese of achieving a desired mone~
tary goal, However, this has rarely been done., But as a deviece of affec~
ting bank reserves, it has high potentialities though this could create a
conflict of authority in relation to monetary monagement. For a discussion
of t;gspggblems that arise in this regerd see Irving Auerbach, op. g¢it.,
PP- - 9.



Table VIII

Operating balances of the Treasury, 1962
(in millions of §)

End of month Balances at Balances in the
Federal Reserve Bank Tax and Loan Account
January 362 3552
February EhO hize
March ko3 5568
April 569 k150
May 526 6623
June 612 8815
July 390 5089
August 478 7210
September ko0 7919
October 513 5131
Hovember 585 5728
December 597 6092

Source: Tederal Reserve Bulletine

A comparison of the balances held by the Treasury at commercisl
bonks and Federal Reserve banks with Government's expenditures and receipts
for the various months throws interesting light on the technigue of cash
menagement. In the months of March, June and September, the receipts ex-
ceeded expenditures (See Table IX); resulting in a net flow of cash to
Treasury. As Teble VIII shows, these were the months which recorded the
sharpest rises in Tax and Loan Accounts. The commercial banks would have

been subject to severe losses of deposits and reserves had not the inerease
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in deposits been allowed to remein with the commercial banks. In the months
of July and October when expenditures exceeded receipts by a large amount,
the Tax and Loan Accounts recorded the sharpest decline. This was intended

tc prevent an abnormal increase in the reserves of commercial banks.

Table IX

Budget receipts and expenditures, 1962

(in millions of §)

Month Receipts Expenditures Sg:gigit(?i)or
January 5357 7395 =2038
February 6729 6858 - 129
March 9104 7749 1356
April 5754 7289 ~1535
May 7024 7229 - 205
June 11615 8102 3513
July 3566 7252 -3686
August 7089 8541 1452
September 10053 7327 2727
Cctober 3030 8524 =5459
November 2027 8o7o ~1042
December 8360 7572 788

Sourcet Federal Reserve Bulletine



B. Scasonal pattern

General characteristics. There are undoubtedly wide swings in the
seasonal pattern for U.S. Government deposits (Table X, Chart VIII). The
range of the seasonal index for 1962 was 45.9, much larger than in any
index seen so far. It is, however, necessary to bear in mind the signifi-
cant difference in impagt between variations in these deposits and varia=-
tions in other types of deposits. The deposit levels were below normal
from December to April, going anti-clockwise. May, August and October

recorded the sharpest seasonal inereases.

Table X

Seasonal index for U.S. Government deposits
in commercial banks, 1962

Jan. Feb, Mar. Apr. May June July Aug. Sept. Oct. HNove. Dec.

78.2 91.1 90.6 70.5 115.9 108.7 109.7 111.8 107.9 116.% 106.8 94,0

Source: Courtesy of the Board of Governors of the Federal Reserve System,

Comparison with the seasonals in Federal cash flows. Since the

balances at the Tax and Loan Accounts are in the first instance affected
by the flow of cash into and from the Treasury, it will be werthvhile to
compare the seasonal indexes for these series. It is, however, difficult
to link directly the seasonal patterns in cash receipts and payments to
the pattern in U.S, Government deposits beecsuse of the actions of the
Iressury in transferring funds between Tax and Loan accounts and their

accounts at Federal Reserve banks, Some basic links can, nevertheless,

be seen.
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The wide swings in U.S. Government deposits can generally be traced
to the strong seasonal influences in cash payments and receipts. The
range of seasonal index in cash receipts was 168.329 (Taﬁle XI and ChartVIII),
In the months of March and December, receipts were above normal and as
payments were below normal, the combined effect was to lead to a fall in
Government deposits as revealed by the seasomnal index of Government de-
posits. However, in the month of June, since both payments and receipts
were above normal, the index for U,S. Government deposits was slightly
above normal.

C. The extent of seasonal variability

For the year 1962, scasenal forees accounted for approximately
three~fourths of the total variability in U.S. Government deposits. The
standard deviations of monthly deposit levels for the original and season-
ally adjusted series were respectively $1.53 Billion and $.36 Billion. The
latter was 33.6% of the former. Thus, the seasonal influences may be said
to have acecounted for 66,4 per cent of the total variability.

The extent of seasonal variebility is likely to vary much from
year to year in these deposits. A study by the Federal Reserve found that

between 1953 and 1957 seasonal factors accounted for only 33.3% of the

agOn the receipts side, the seasonal derives primarily from the
fact that Federal taxes are not collected on a wniform basis throughout
the year, Collections tend to be concentrated on the guarterly tax dates.
On the payments side, seasonal variations stem primarily from certain
types of expenditures like interest payments, housing cutlays, and high-
ways and public works expenditures, as well as unemployment benefits. The
bulge in payments in June may be to prevent the lapse of appropriations.
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total variability.m Besides tax receipts, another important source of re-
ceipts is the contribution to Government debt whieh is likely to vary in
magnitude from year to year. Seasonal variability will be a higher pro-
portion of total variability in years in which debt receipts are a smaller
proportion of total receipts than in years where they are a larger pro-
portion of total receipts.
IV Coneclusion

Thus far the analysis has dealt with the seasonal pattern and the
extent of seasonal variability in each category of demand deposits. The
amplitude of the seasonal index was the highest in U.S., Government deposits,
followed by inter-bank deposits and demand deposits adjusted in that order.
For the year 1962, seasonal forces accounted for approximately three~fourths
of the total variability in U.S. Government deposits and demand deposits ade-
justeds While this separate anslysis has been useful, particularly in
focusing attention on the factors that produce seasonal variations, it is
negessary because of the inter-dependence among the components to examine

the extent of seasonsl variability in total demand dapuaita;31

50The average semi-monthly changes (ignoring sign) in Government
deposits between 1953 and 1957 were $740 m and $500 m before and after
seasonal adjustment. See "Factors Affecting Bank Reserves," Federal Reserve
Bulletin, February 1958, p. 126.

ElThe term "total demand deposits' refers to the sum of U.S8. Govern-
ment deposits, inter-bank deposits, and 'other' deposits. Variability in
total demand deposits is not necessarily equal to the mum of the variability
of the compoments. It will be equal, higher, or lower, depending on the
nature and magnitude of the inter-correlation among the components., If total
demand deposits (D) is given as the sum of U.S. Government deposits (G), inter-
bank deposits (B), and 'other' deposits (0), then the variance of D is

2 2 2 - Lol "
";D " “’ac;‘* ep *t oo * 2%¥aB * 2 50" * 2"00"0"D
where ¢ and ¥ gtand for variance and correlation coefficient respectively.
Negative correlation between any two components reduces the total variance.

Looking at seasonal variability alone, the seasonal variation in total demand
deposite will be reduced to the extent that there is a negative correlation

in the seasongy pattern of any two components,



Over the years 1955-59 seascnal forces éccounted, on the average,
for apprroximately 6C per cent of the variability in total demand depos=
its held by all member banks, Seasonal factors were less dominant in
llew York banks than in others. The extent of seasonal variability wae
more or less of the same order in Reserve e¢ity and country banks (Table
XII).

The seasonal pattern for all the categories of banks showed little
change over these years despite minor variations in timing and magnitude,
particularly in demand deposits held by New York banks. The extent of
seasconal variability was found to vary over these years for all categories
of banks. There wus some consistency, however, in the interrelationship
among the different categories. In four out of five years, seasonal
factors accounted for a lesser proportion of total variability in New York
banks than in others, In three out of five years, seasonal variability
was slightly higher in Reserve city banks than in country banks. On the
average, seasonal factors accounted for 42%, 60%, and 59% of the total
variability in the New York Reserve city and country banks respectively.

This chapter has been concerned with the operation of seasomal in-
fluences in different types of deposits for the banking system as a whole
and lor some segments of ite rrom the point of view of the policy decis-
ions which an individual banker has to make, what is relevant is the
seasonal pattern in the deposit levels of his bank, which may or may not
synchronize in timing end magaitude with that of the system. But an under-
standing of the seasonal movement of deposits in the entire system is

relevant from the point of view of the monetary authorities whose actions
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are in the phraseology of Roosa not only 'dMic' but also ‘defensive.' L

32The defensive side of central banking, according to Roosa means
"defending against those seasonsl, regional or perhaps accidental causes
of sudden stringency that arise in the process of issuing currenecy or
clearing checks, or meeting met flow of funds among regions (or vis~a=-vis
other countries), for example, and which might by unhappy coincidence
aggravate or ignite a financial and economic crises." The dynamic bids
of central banking is the "use of the latent potential of a practical
reserve banking system in resisting inflation and deflation and facilita-
ting economic growth," Robert V. Roosa, Federal Reserve Operations in the

Money and Government Securities Markets, Federal Reserve Bank of New York,
1956, p. 8.
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CHAPTER IIXI

DEPCSIT VARIATICN IN RELATION TO
CHANGES IN AGGRECATE PANK RESZRVES

The objeet of this chapter is to study the impact of the actions
of monetary authorities on the demand deposits of commercial banks, HMore
specifically it will examine (a) the time lag involved in the process of
expansion or contraction of deposits and (b) the magnitude of the deposit
multiplier, The reactions of different classes of banks to changes in
aggregate reserves will be studied separately.

The lagged responce of banks to changes in reserves is one ameong
the many time lags that intervene between the making of monetary policy
and its ultimate impact on the economy. Following Thomas Hayer,l these
lags may be ¢lassified inte four types. First, there is the lag between
the occurrence of the need for & new poliey and the time it is adopted.
The second is the time it takes to apply the policy. Third, some time
may pass before the new monetary poliecy changes the availability of credit
to the borrower and fourth, there is the lag between changes in the avail-
ability of credit and change in GWP. The focus of attention in this
chapter is on the time it takes for the full effect of changes in re-
serves to be reflected in the level of demand deposits which is roughly

the third lag mentioned above.

Y homas Mayer, "The Inflexibility of Mometary Policy," Review of
Economics and Statistics, November, 1558; pe 353s Other writer have
described these lags by different names, but the basis of classification
is more or less the same, See Milton Friedman, “A Monetary and Fiseal
Framework for Feonomic Stability, " American Soonomic Review, June, 1948,
P. 2555 Albert Ando, gt al., '"Lags in Fiseal and Mometary Poliey,"
Stabiliz&ticn Policies, (inglewood Cliffe: Premtice Hall, Inc., 1963),
PPe O=fHs
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I FPrevious Studies on Ti end tude of sit ion

A fairly stable relationship between bank reserves and deposits

is remorded as a key factor in the implementation of monetary policy. A
reasonably steady ratio between the two helps the monetary anthorities
since this enables them to forecast with some precision the effects of
their cctions as they make their policy decisions., On the premise that
"barks would seldom or never maintain idle reserves in excess of their
conventional or legal proportions,” Keynes came to the conclusion in
1930 that “in the banking conditions which now exist in England and the
United States the aggregate of bank deposits « +» « iz a multiple as nearly
as rossible a constant of the reserves of member banka.“a This conten~-
tion was sufficiently contradicted by the banking experience during the
Thirties, though one may regard that veriod as exceptional,

Among the recent studies that have besen made on the relationship
between bank reserves and deposits or earning assets, a brief reference
to those of Fdward Simmons, Allan Meltzer, George Horwich, Robert Black,

Ira Scott, James Medgs, and Robert Selow and John Earaken3 may be made here.

21{&{1135, A Treatise on Money, Vol 1II, (Londont Macmillan £ Co. Ltd.,
1950)9 Pe 6

>saward C. Simmons, "The Monetary Mechanism since the War,"
Journal of Political Economy, LVII (April, 1950), pp. 12k-141g
Allen H, Meltzer, "The Eehaviour of the French Money 1y: 1938«54,"
Journal of Politiesl Economy, LXVIT (May, 1957), pp. 238-255;

Robert ¥, Black, "An Analysis of the Impmcts of the 1953 and 195% Reduc-
tions in Federal Reserve Mamber Bank Reserve Requirements," (Fh,D,
dissertation, Graduate Faculty of the University of Virginia, 1955);

Ira G, Scott, Jrs, "The Regiomal Impact of Honetary Peliecy,” Quarterly
Journal of Economies, LXIX (May, 1955)y pps 209-284; A. Jamee Meigs,
‘ree Reserves and thc Money Supply; John Karsken and Robert Solow,

"Lags in Monetary Folicy," Stabilizetion Policies, (Engleweod Cliffsi
Prentice Hall, 1963). T '




Except for Simmons, others found a close relationship between the two,
though each was focusing attention on a different aspect of the problenm.

Edward Simmons, in an analysis of the operation of monetary mech-
anism in the United States after World War II, came to the conclusion that
"because it is composed of a large number of banks operating on the frae-
tional reserve principle, the banking system of the U.S. is inherently
unstable."h In his opinion, the structural peculiarities of the systen,
such as differing reserve requirements for different types of banks and
the praetice of maintaining inter-bank deposits on a large seale prodace'
autonomous changes in money supply and thwart the efforts of mometary authe
orities to bring azbout a desired alteration in the aggregate money stock.
He compared the rate of change of bank reserves with the rate of change of
bank deposits during the six half-year intervals between December 31, 1941,
and December 31, 1948, He found that in all six periods the changes in
the two series were consistently in the same direection but the magnitude
did not correspond. In coming te the conclusion of an instability in the
relationship between reserves and deposits, Simmons did not separate the
periods acecording to the phase of the business cycle to which they belonged
to see if the cyclical factor was responsible for the difference in the
magnitude, Nor did he attempt to study the lagged response of one series
to another.

Meltzer's work covered a longer time horizon. He studied the be~
haviour of the French money supply during 1938-54, attempting te show “the

way in which the stoek of money varies with the size and composition of

*avard Simmons, op. gites pe 12k
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the central bank's monetary liabilities.” He arrived at the conclusion
that "from a knowledge of the monetary base and the expansion ratic or
from a knowledge of the monetary base and the regression equation it is
possible to 'predict' the money supply with & reasonable degree of
accurncy.“5

Ira Scott's study was centered on the question whether signifi-
cant lags existed in the transmission of the effects of credit poliey
from New York to the rest of the country. The period studied was from
June, 1951, to May, 1953. He made the assumption that a policy of credit
restraint tended to have its initial effects on the central reserve city
benks. The time pattern of free reserves of other groupings of banks was
compared with that of central reserve city banks to measure the tronsmis-
sion lag., He found that the reserve city banks "reveal a pattern similar
to that of central reserve category with somewhat milder reversal in trend
during the latter part of the period,”6 while there was a "significant lag
in the country bank eomponent."7 He also found that New York city banks

showed an earlier and more pronounced tendency te shift the composition

5ﬁpplying the method of least squares to sixty-eight guarterly
cbservations, Meltzer obtained the equation:

My = ~112.42 + 2,03 B r = 0.99,
(22.80) (.02)

where M, = money supply excluding time and savings deposits, and
B™ = the monetary base which is the sum of the expansive amnd
contractive forges (both in billions of franes).
Meltzer, op. cit., p. 281,

GII’& scﬂtt' Jrq_’ .ﬂ‘ Eé‘.-t-n, pi 2?0.

"Toid., p. 272,



of their portfoliocsg from investments to loanu than did benks ocutside New
York City. In his words,

+ oo the data showed a considerable lag as compared with

the weekly reporting member banks, revealing a more

tenuous connection between the nen-reporting commercial

banks and the money market,d
While the Scott study indicates a substantial lag in the transmission of
the effects of open market operations, it does not show whether this lag
was due to delay in the transmission of reserves themselves from the money
market centers to the interior or because underlying non-menetary factors
had differential regional impacts. Scott also made no effort to
measure the duration of the time lags. 4

George Horwich attempted to measure both the speed and magnitude
by which earning sssets reacted to changes in reserve holdings. A monthly
series on total earning assets of commercial banks was drawn up for the
periocd 1953«55 and examined for its functional relationship teo "affective"
reserves. Horwich found that the two series changed in the same direction,
both up or both down, in 26 out of a total 36 movements. The linear cor-
relation coefficient between them was 0.95. He then related the first
differences in two series and found the correlation coefficient to be 0.59.
He found that 26 out of 35 pairs of increments were in the same direction.
But of the nine occasions of disagreement, seven of the earning asset incre-
ments were in the same direction as the change in reserves of the previous
month. His conclusions weres
(1) The response of bankers to changes in ef{ective reserves

was fairly immediate; it usually occurred in an interval
which is no greater than a month and probably much less.

8Ibid., Pe 2809
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But there was some lag in the response of earning assets
to changes in reserves;

and (2) the rate of interest -- or the whole complex of interest
rates -- was reflected in banking behaviour in that in-
tensive use of reserves was highly correlated with rising
interest rates and less intensive use with falling
interest rates.?
Horwich made no attempt to study separately the response of country banks
and city banks. And, since he used monthly data, he could not arrive at
a definite finding as to whether the response lag was less than a month
or not.

The response of member banks in the Fifth District teo large dis~
crete additions in reserves caused by the reductions in reserve requirements
in 1953 and 1954% was the subject of a study by a member of the research
staff of the Federal Regserve Bank of Richmond. He chose as a principal
measure of banks' response the level of excess reserves relative to depos-
its and studied the time taken by the banks after the deecrease in reserve
requirements in returning to the ratio of excess reserves tc deposits which

they maintained before the change was made. His conclusion was:

In the case of large banksy three=fourthe had reduced their
excess regerves as a percentage of deposits subject to
reserves to or below the level existing before the change
by the end of the second period (semi-monthly). Nearly
all of thoge remaining had completed their adjustments by
the end of the third peried. In contrast, a substantial
number of the medium end small size banks did not achieve
thelr prereduetion relationship between excess reserves
and deposits jn any of the five periods analysed,ll

oz

9George Horwich, Journal of Finance, (May, 1957), p. 25h.

1Orobert Black, "pieth Distriet Hember Benk Respenses %o Reduc~

tions in Reserve Requirements," Federal Reserve Bank of Richmend Monthly

Review, December, 1955, y», 5. This article is based on the study by
Black cited earlier.




In general the adjustment process was found to be prompt, though there was
a difference between the bigger and smaller banks.

A recent work on the relationship between money supply and the re-
serve base is the exhaustive study made by James Meigs, The primeipal

hypothesis of his study is:

«s«that banks seek to maintain certain desired ratios
of excess reserves and borrowings (or free reserves)
to total deposits and that these desired ratios are
functionally related to market interest rates and the
discount rate. As interest rates and the supply of
unborrowed reserves change, the actual ratios depart
from the desired ratios. In attempting to adjust the
actual reserve ratiocs to the desired ratics, the banks
increase or decrease their holdings of earning assets,
thus causing deposits to change. The more the actual
ratios diverge from the desired ratios the greater is
the rate at which the banks attempt to adjust reserve
positions and hence the greater is the rate of depcsit

ohang&.ll

The empirical evidence for his thesis is presented in the form of
two sets of equations., The first group of equations has as its dependent
variable the rate of change of deposits and the explanatory variables in-
clude the free reserve ratio and certain select interest rates. Meigs
tried several variations of this form, employing various deposit =eries,
interest rates and time periods, But the results he obtained did net
eastablish the free reserve ratio as the main factor influencing the rate
of change of deposits., As one reviewer pointed out; his results cast
"ese @ serious doubt on the usefulness of the free reserve ratio as a

gauge for purposes of monetary policy.“la Meigs, however,; had greater

4 James Meigs, Free Reservea and the lMoney Supply (Chicago:
4 ol ! ! [ >
University of Chicago Press, 1962), Ds We

1z Matityahan Marcus, National Banking Review, September, 1963,

De 1541'



success with his second set of eguations where he was concerned with csti-
mating the level or rate of change of free reserve ratios by relating them
to interest rate, discount rate and the rate of change of unberrowed re-
serves, Generally the explanatory variables seemed to explain most of the
observed variance in the free reserve ratio. In relation to lagged res-
ponse, he found that the rate of change of unborrowed reserves in the month
in which the free reserve ratio was predicted had little influence, but
introducing it with a lag of one month or using the average of it for the
current month and one month preceding roughly tripled its influence.l3
Meigs focused his attention on the rate of change of deposits (1/D . dD/dt}.
From the point of wview of the impact of monetary policy, let alone purely
from the banks' view, the factor which needs to be explained is more the
absolute change in deposits than the percentage change. A4lso, as is shown
below, it is possible to provide a more satisfactory explanation of the
change in deposits than the rate of change of deposits.

As part of a fuller study of lags in monetary policy, Robert Solow
and Jolm Karaken exsmined the “mechanism connecting monetary policy ac-
tions == operations on bank reserves and reserve requirements - and the
price and wvolume of bank loans to busineaa‘"lh This is not quite the same
as the leg between changes in deposits and changee in reserves, because

the link between interest prate on bank loans and changes in reserves is

13}!&1@3] _‘m. -E-%E" P ?E‘

1y .
Karaken and Solow, ops ﬁp| Pe 52
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not direct. In fact, Solow and Karaken were not quite satisfied with the
results they obt&imed.l5 However, they were able to make the inference

that:

++.8 sustained change in free reserves starting from an
equilibrium position and undisturbed by further changes
in data generates a time sequence for ry which does
eventually converge to the new eguilibrium level, But
the rate of convergence is not terribly fast so that
interest rate is driven sluggishly to restore equilibrium
in the credit market,l

They found that even after six quarters had elapsed only a fifth of the
full effect on the interest rate was felt., The choice of interest rate
on bank loans as an index of tightening or easing credit is open to ques-
tion. The whole weight of the ‘availability dectrine' goes against such
a test, In a market where non-price competition is regarded as important,
it is not surprising that the authors found the effeet on price, that is,

interest rate, slow and weak,

II Determinants of Changes in Demand Depesits

The hypothesis that is to be tested with the aid of empirical evi-
dence is that the change in demand deposits of the banking system during

any glven period is the result of the change in aggregate unborrowed

15The equation estimated by Karaken and Solow was:®

Ar = 0,1705 - 0,0355 r_+ 0,02771 I, + 0,0023 L, - 0.,0015 F
% ( .0479) t (.,0103) " (.oosh) ® ( .0006)

+ 0,2656 Ar, ., - 0.4215 A -
CGakoz) P (azp6) R R = 0,41,

wvhere ry stands for average interest rate on bank loans, Iy for ecurrent
dollar seasonally adjusted inventory accumulatien, Ly for the measure of
corporate liquidity, and Fy for free reserves,

t

16Karaken and Bolow, op. gites Pe 57.



88

reserves of that period as well as the changes of the earlier periods, In
addition, changes in demand deposits will be conditicned by interest rates,
borrowings from the Federal Reserve during the period and the level of out-

standing borrowings of the preceding period. In its most general form it

is postulated that:

ap, = f(ARt, AR, s AR . teos ARy i, ABt’ 5. %)

t=-1
where AD = changes in demand deposits per peried
AR = changes in unborrowed reserves per period

i interest rate

i

A B = changes in borrowings per period
B = level of outstanding borrowing
and subscript t = time,

A. Aggrepate unborrowed reserves, current and lagged

0Of the explanatory variables prime importance attaches tec chenges
in aggregate unborrowed reserves, current and 1agged.17 As reserves con-
stitute the basis of depesit expansion or contraction, changes in reserves
in any given period must necessarilyfaffezt changes in depeosits of that
period.. The inclusion of changes in reserves of the preceding periods
is done on the assumption that changes in demand deposits are, im part, a

delayed response to changes in reserves.

—

17The teprm unborrowed reserves refera to the total reserves held
by banks less their borrowings. Unborrowed reserves are separated from
borrowed reserves because the former are more or less a permanent acquisi-
tion while the latter is only a temporary source of reserves, BSesides
horrgwi_ng' reserves held ﬂsﬂiﬂﬁt time d.ap@sit_-ﬂ must be deducted from
total reserves to obtain the unborrowed reserves relevant only to changes
in demand deposits.
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The opening chapter contained a detailed discussion of the factors
that influence the magnitude of the deposit multiplier. A reference was
made there to the time element in the expansion process, though all the
reasons for the lag were not indicated. It is easy to see why there may
be a lag in the expansion of deposits. Reserves flow from ome bank to
another as the proceeds from a loan or security purchase are spent by a
bank's customer. If there is a lag in the use of proceeds, the totsl
deposit expansion becomes a delayed response to changes in reserves. In
fact, it is believed that changes in reserves caused by the actions of
monetary authorities affect the banks in the leading finanecial centers in
the first instance and that part of these changes are then transmitted
with a delay to country banks. A second reason for the lag in deposit
expension may be the inability of banks to convert their excess reserves
immediately into loans snd investments. Such & situation may be ruled
out in the case of large banks with resdy access to financial markets.
But ecountry banks, far removed from the financial centers, may be obliged

to cerry such excess reserves, causing thereby a lag in deposit expansiun.la
These reasons suggest that changes in demand deposits will be

affected not only by changes in reserves of that period but alsec of the
preceding periods., But it is difficult to determine @ priori the number
of previous periocds that should be included. This can be decided only
by empirical experimentation., Peried here refers to an interval of two

weeks or hali a month.

15Thia type of lag, i.e., the time taken for converting reserves

into earning assets does not apply to the deposit contraction process.
There is, in fact, an asymmetry between the expansion and comtraction
processes. Assuming that the bank is initially in a fully loaned-up
position, if it leses reserves, it has to contract its earning assets and
thereby deposits, while if it gains reserves it is under no compulsion to
expand deposits,



Bes Interest rate

The rate of interest has an influence on the banks and on the
borrowers, but its effeets are opposite in direction. For the banker, a
rise in the rate of interest means a rise in the opportunity cost of holde
ing reserves and, therefore, induces him to expand his deposits speedily
and to the maximum extent possible, Other things remaining the same, a
rise in interest rate inhibits borrowing on the part of banks' customers.
The formulation that is presented here is from the point of view of the
banker, i.e., the function to be estimated is & supply function and there~
fore interest rate should have a positive effect on demand deposits.

The level of interest is suggested as an explanatory variable in-
stead of the change, as the banks reactions are conditioned more by the
absolute level than by the small changes from period to period especially
when the interval of the period chosen is as short as two weeks: This is
also in accord with what is sometimes described as *three-gears' view of
the level of interest ratoa.19
C. Borro =

The effeet of the level of outstanding borrowings must be distin-
guished from the effect of changes in borrowings. The level of borrowings
of the preceding period (Bt—l} has a negative influence on changes in dew
mand deposits of any given period. A high level of indebtedness to the

system, for example, exercises a restraining influence on the banks, On

19Acccsrding to this view, banks and businessmen consider the
current level of interest as 'high,' 'low' or 'middle' and how they
behave is governed not so much by small changee in interest rate but
by whether the level fits into the high, low or normal bracket, (See
for an elaboration of this view, Report of the Committee on the Working
of the Honetary Sﬁstm (Radeliffe Report) (Londont H.M.8.0, emnd, 827,
1959), pp. 153-15k,



such occasions banks begome cautious in their lending pelicies because they
do not desire to place themselves in.a situation where they will be com-
pelled to borrow again in order to meet a drain, internal or externmal.

On the other hand the effect of changes in borrowings (& B) on
demand deposits is positive. An increase in borrowings leads to an auge-
mentotion of reserves and in turn to an increase in depesits while repay-
ments reduce the reserves and; therefore, deposits.

De '"Own' as contrasted with aggrepate reserves

The hypothesis presented above treats the changes in demand depos-
its of the banking system as being caused by changes in the aggregate re-
serves of the banking systems Demand deposits of the banking system can
be broken down into deposits of different classes of banks such as Reserve
c¢ity and country banks and they can be related to changes in agpregate re~
serves, Also, demand deposits of different classes can be causally re-
lated to chonges in their ‘own' reserves, ise.y reserves held by them,

The more useful approach and the one that was followed; in main, in the em~
pirieal investigation, is to link the demand deposite of different claasses
of bnnks to changes in aggregate reserves because this approach helps to
atudy the impact of a variable which is @ireetly under the control of
eentral bankine authorities,

e 'Dynamie* elcments of changes in apgrepsnte reserves

Changes in reserves are initiated by monetary authorities partly
to offset certain semsonzl influences ('defensive’ responsibility) and
partly to implement certain policy objectives ("dynamic® responsibility).
It has been suzgested by some that the high degree of correlation noted
between changes in demand deposits and changes in reserves of the same

period mey be due to the faect that reserves are "fed in' by the Federal

e L) ¥’ ¥ TR S " . = x Pl g S e T T P ey W L w——



Heserve as the member banks demonstrate they are prepared to use them.
The seascnal offsetting cperations are essentially of this nature and
the response of banks to such flows of reserves will be immediate as
they are anticipated by banks. 4 lagged response is more likely teo
changes in reserves that are purely the result of monetary objectives,
i.ee, the 'dynamiec' elements of changes in reserves, and this hypothesis
will be tested with the use of seasonally adjusted data on reserves and

deposits.

III The Hethodology of Einpiricgl Investigation

The speed and magnitude of deposit expansion and contraction were
measured with the aid of distributed lag functions., Changes in net demand
deposits of different classes of banks were related to the explanatory
variables discussed in the last section and the technique of least sguares
was used to estimate the coefficiente of the multiple regression eguations.

Except for the changes in borrowings (A B), all of the other explan~
atory variables are given to the banker; he cannot influence them in making
his decisions. Unborrowed reserves of the banking system are contrelled
by the Federal Reserve gystem; the banker is, by and large, a price taker
in the money market, and in the given period he cannot unde his decision
of the previous period to borrow or not to borrow, Thus these varisbles
can be said to cause changes in demand deposits.

The inclusion of changes in borrowing among the explanatery vari-
ables raises a problem in terms of statistical estimation, As borrowing
is wvnder the control of the individual banker, subject only ¢o disapproval

by the Federal Reserve banks, no cause and effect relationship can be
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maintaineﬂ.20

The causation need not always be from borrowings to depos=
its; it could well happen that borrowings were necessitated by a simul=-
taneous expansion in deposits. This variable has to be taken into account,
however, in order te neutralize its effects, even if it offends the princi-
ple of one~way causation., If this were not done, its effect might be
wrongly attributed to some other variable with which it is associated such
as changes in unborrowed reserves.

Equations were computed separately for the period 1954-59 and
1960-63. The separation of the evidence into two parts was necessitated
by the fact that the Tederal Reserve system switched in January 1960 from
the use of semi-monthly periods to bi-weekly periecds in presenting data on
reserves and deposits., Thus an interval of two weeks constituted a period
during 1960-63 and an interval of half a month during 1954-59.

A+ Definition of variables

Net demand deposits. The dependent varisbles in the equations were

net demand deposits of different classes of banks. Net demand deposits are
demand deposits subject to reserve requirements. They are equal te gross
demand deposits less cash items in the process of collection and demand
balances due from banks. Bi-weekly averages of daily figures were used
for the period 1960-63 and semi-monthly averages of daily figures for the
period 1954-59,

20‘I‘he degree of control exercised by the Federal Reserve on member
bank borrowings is discussed by C. R. Whittlesey in "Credit Poliecy at the
Discount Window," Quarterly Journal of Economics, May, 1959, His conclu-
eion was that under normal circumstances "the member bank can assume that
its request for loam will not be refused." p. 211, Thus borrowings
become a variable largely under the comtrol of the banks themselves,
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Agprerate unborrowed reserves. Aggregate unborrowed reserves are

equal to the total reserves held by banks less their berrowings. But the
variable used in the estimating equations required two other adjustments
on this figure. TFirst, reserves held against time deposits were sub-
tracted from it. Second, during the period 1954-39, reserves were ad-
justed to a uniform reserve requirement of 20 per cent for central Re-
serve city banks, 18 per cent for Reserve city banks snd 12 per cent for
country banks. For the period 1960-63, unborrowed reserves of Reserve
city banks (which included also the central Reserve city banks until the
classification was abolished) were adjusted to a uniform reserve reguire-
ment of 161%. No adjustment was ealled for in the case of country banks,
since there was no change in their reserve requirements.

Interest rate. The specific interest rate used was the market

yield on three months Treasury bills. The data were obtained from the
Bond Yields Tables of various issues of the Federal Reserve Bulletin.

Changes in borrowings. These were adjusted to a common reserve

requirement basis along the lines indicated for unborrowed reserves. As
in the case of net demand deposits and unborrowed reserves, bi-weekly
averages of daily figures were used for the peried 1960-63 and semi~
monthly averages of daily figures for the period 1954=59.
B. Equations computed

Apert from computing separate regressions for the two periods 1954~59
and 1960-63, the observotions within each period were separated according
to the phase of the business oycles in which they fell. The asymmetry in
the process of deposit expansion and contraction was peinted out earlier.
Monetary policy tends to be generally tight during upswings of the busi-

ness cycle and easy during the downswings. By separating the observations



according to the phase of the cyele, the difference, if any, between de-
posit expansion and contraction processes can be brougﬁt cute This raises,
however, the problem of the selection of suitable turning points. ~8Sclow
hag pointed out that the lag between the need for action and the taking
of action is three months in the case of switch to tight momey amd 8.5
months in the case of switch to easy'muney.zl 8ince choosing dates other
than ecyeclical turning points involves subjective evaluation as to when
changes in monetary policy occurred, the observations were separated
according to the NBER turning points. An effort was made, however, in one
case to group the observations according to probable dates of chenges in
monetary policy and to study the response of banks,

For the period 1960-63, several pairs of equations were computed
with reserve city and country banks' net demand deposits related toc a given
set of explanatory variables of the banking system. Iquations were come
puted separately using upswing and downswing observations and are given
respectively in Tables XIII and XIV. In additiony the responses of Reserve
¢ity benks and country banks to changes in their 'own' reserves were
studied using upswing observations and the resulting equations are given
in Table XV. For the period 1954=59, the impact ef the independent vari-
ables on changes in net demend deposits of three classes of banks, namely,
central Reserve city, Reserve city and country banks,; were studied snd the
resgressions based on the upswing and downswing observations are given in
Tables XVI and XVII, It was pointed out that changes in monetary peolicy did
not coincide with the turning points in the cyecle. An attempt was there-

fore made to study the reactions of banks sirictly during a period of

ZlKarak‘Bn and Solw, Ops Ez.ilf Pe 704
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tight money. The period chosen was December 1954 to November 1957 and the
regressions based on these 70 semi-monthly cbservations are given in
TableXVILI. With a view to studying the responses of banks to the ‘dynamict
elements in changes in reserves, the data on all the variables for the
period 1954-59 were seasonally adjusted and the equations caleulated,
using these seasonally adjusted data, for the upswings and downswings are
given respectively in Tables XIX and XX,..

v Concluaionsaa

A, Response to changes in aggregate unborrowed reserves

The equations estimated showed that the reactions of banks to
changes in aggregate unborrowed reserves was prompt. For all classes of
banks, the most important factor influencing the changes in demand deposits
in any given period appears to have been the changes in unborrowed reserves
of the same period, Changes in unborrowed reserves of the preceding
perieds also have a positive effect on changes in deposits of a given
period in country banks, indicating a lagged response on their part to
changes in reserves.

In the case of central Reserve city banks, which were treated as
a separate class in the analysis for the years 1954-59, the entire posi-
tive effect of chonges in reserves on deposits was felt in the same period
as the change in reserves, i.e., of all the reserve variables current and

legged, only the coefficient for current period changes in reserves (113%)

aaThe results that are being summarized here are based mainly on
the equations computed using upswing observations. Equations relatin
to the downswings did not turn out with many sipgnificant coefficients,
Attention is drawn, however, when important differences between the ree
sults of the two phases of the ¢ycles are noticed,
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was positive (TableXVI)., The coefficient for JLRtﬁa, {chenges in reserves
lagged two periods) was negative and statistically significant.23 This
appears to indicate that central Reserve ¢ity banks expanded their earning
assets and therefore their depesits rapidly in respense to changes in re-
serves, but as these deposits were used up, part of their reserves and
deposits were lost to other segments of the banking system in the subse-
quent periods. This is an intervesting result in as much as it throws light
on the flow of reserves and deposits inm the banking system.

Changes in unborrowed reserves of the current as well as the pre-
ceding period, ile€ey AR, and A R, ;4 induced positive changes in demand
deposits of the second category of banks, Reserve city banks, during 1954
59, The coefficients for both the reserve variebles were positive and sig-
nificant (Table XVI), implying a one-periocd lag inm the response to changes
in reserves. About 88% of their tetal reaction to changes in unborrowed
reserves occurred in the same peried as the change itself; the balance in

the following periad.a£+

In the case of country banks, & lagged response to changes in re-

serves wae noticeable during both 1954=59 and 1960-63. The lag was longer,

23The term 'aignificant' is used here and elsewhere only in the
technical sense, i.e., a coefficient is described as significant if as
large a value would have been obtained by chance in less tham 5 per cent
of the time,

EAHG such lagged response was discernible in the findings for the

peried 1960-63, The difference is probably attributable to the faet that
banks formerly eclassified as central Reserve city bonks end Rescrve city
banks were brought under one category of Reserve city banks,

a
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however, by one period in the earlier than in the later years.as For

s and

country banks during 1954-59, the coefficients for A R‘t' A Rt—l
N R, _. were positive., This signifies that changes in demand deposits were
influenced by and in the same direction as changes in reserves of the cur-
rent and two preceding periods. Only the coefficient for the current period
changes in reserves ( A Rt)‘ however, was statistically significant, account-
ing for 75 per cent of the total reaction to changes in reserves.

The coefficients for the lagged reserve variables were not signifi-
cant., The high standard errors of the coefficients for these variables
may have been caused by multicollinearity, i.c., inter-correlation among
explanatory varisbles. In fact when changes in demand deposits were re-
gressed on A R, ., alone, the coefficient for this variable was positive
and significant. This also ties in with the faect that the coefficient for
A Rt-z was negative for central Rescrve ¢ity banks., This finding goes te
strengthen the point made earlier that as the expansion process cumulates,
the centrel Reserve city banks lose part of their reserves and deposits
to other benks, particularly country benks,

During 1960-63, there was only & one~period lag in the response of
country banks to changes in reserves. The coeffieients forA Rt as well as
that for A R, 3 Were positive and significant (Table VII), About 70 per cent
of their total reaction to changes in reserves came in the same period as

the change in reserves and the rest in the following period.

It is seen from thie investigation that changes in demand deposits

253 It may be worth recalling that an interval of two weeks consti-
tuted = period during 1960-63 whereas the interval of a period was halfea-
month during 1954-59,



that ocour in the same period as the changes in unborrowed reserves cousti-
tute an overwhelming proportion of the total reaction of banks, A lag in
the response to changes in reserves is also noticed and is accounted for
by country banks and by banks classified prior to 1962 as Reserve city
banks., At the time when central Reserve city banks were treated separate-
1y, it took half a month or less for the full effect of changes in reserves
to be reflected on the demand deposits of these banks. In the case of
Reserve eity banks, it took between half a menth and one month and in the
case of country banks, a little longer than a montle

The response of depesits to changes in reserves manifests itselfl
not only in terms of timing, d.€ey with or without lag, but alsoc of magni-
tude. The magnitude of response, otherwise referred to as the deposit
multiplier, is measured by the size of change in demand deposits resulting
from a unit change in unbérrowed reserves. LI the actual depesit multi~
plier is less than the potential multiplier during a period of expansion
of reserves, it means that part of the increase in reserves is held as
excess reserves, while sueh a difference during & period of contraction
of reserves means that banks are using the excess reserves held previously.

During the period 1960-63, the size of deposit multiplier was
5.271 during the upswing and 3.790 during the dawnnwina.zs The value for

the upswing was slightly less than the maximum possible deposit multiplier

263ne wvalue: of the depesit multiplier was caleoulated by adding
the coefficients for AR, & Ry, and AR __ for both Reserve eity banks
and country banks. For example, %urins th gm‘““'inE the values of the
coefficients for the Reserve city banks for A ﬁt-i ARt,, » and A Kt were
3.132, ~0.222, and -0.371 and the corresponding values i‘o;r the m;ry banks
were 1.097, ~0.,012 and 0,166 (Table IX). The addition of all these coef-
ficients gives a value of 3.79C.
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of at least 6,06, based upon a uniform reserve reguirement of 16¥®, while
the value for the downswing was very much below that of the potential
multipliers In the period 1954=59, the size of the deposit multiplier
was 3,706 for the upswings and 2,156 for the downswinga. These values
are noct only less than the potential multiplier but are also very much
less than the correspending values for 196063, Three reasons may be
suzzested for the lower values of the deposit multiplier during 1954-5%.
first, zince all of wault cash can be treated as legal reserves since
1960 cn, the multiplier in the later period becomes lerger. But this
cannot contribute rmuch to the difference in the magnitudes of the multi-
plier since the proportion of total reserves held ss vault cash is no
more than 10 per gent. Second, the minimum reserve requirements were high-
er during the peried 195459 than in the later period. The unborrowed re-
serves for the period 1954-59 were adjusted to a uniform reguirement of
20 per cent for central Reserve city banks, 18 per cent for Reserve city
banks, and 12 per cent for ecountry banks, while for the period 1960-63,
they were 16.5 per cent for Reserve city banks and 12 per cent for country
bankss Third, and probably mosat important {rom the point of view of the
impact of menetary policy, there was a smaller Tlow of new reserves to
country banks during 195459, contributing again to a lower deposit multi-
plier. The equations computed to determine the size and speed of the flow
of new reserves to country banks shoved that between 1960 and 1963, 33 per
cent of the new reserves went to couniry banks, while between 1954 and 1959,

23 per cent of the new reserves reached country banks. The equations com-

R e —— R R e LW T ey T e e ey - i s La




puted ares

(1960-63)
8RS = 6.530 + 0.284 A R_ + 0,014 AR . + .0389 AR
(Lom1) * (.032) ™ (.o326° %2
B2 o« .45
(1554-59)
4R® = 2,264 + ,153 AR, + 004k AR . + 0.0418 AR
5 (.0212) ¥ ri02z) ¥ g 021y e
ﬁz = .27

where A-Rf_ stande changes in unborrowed reserves of country banks.

This finding on the changing pattern of distribution of reserves has serious

implications from the point of view of implementation of monetary policy.

By Impact of interest rate

It was argued in the theoretical section that the rate of interest
would have a positive effect on changes in demand deposits since the esti=~
mating functions were supply functioms. The empirieal r:cultz do not show
that interest rate is a determining factor of changes in demand deposits.
In none of the equations computed was the coefficient for interest rate
significant. This was true of both pericds as well as for the upswing
and downswing phases of the cycle.

Some reasons may be offered for the failure of interest rate to
emerge as a significant variable in the statistical estimation. The separ-
ation of the cobservations accerding to the phase of the business cycle
may have partly taken away the effect of interest rate. Another reason
for the insignificance of the interest rate may be that its influence is
hidden in the coefficient for changes in reserves of the current period

( llikg. A rise in the rate of interest may lead to a fuller response to
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changes in the reserves of any piven period, resulting in a higher coef-
ficient for A R,. This argument is similar to the one put forward by
Hobert Iisner on the role of intersst rate in a distributed lag invest-

ment function. Eisner wrote:

The role of the rate of time discount or interest rate

in such a model is expressed primarily in the accelerator
coeffieients which in turn derive their effect from changes
in demand ..., The immediate effect of an interest rate
change in so far as the acceleration principle is con=
cerned will of course be felt only because the non=lagged
accelerator coefficient changes.2

C. Impact of borrowing

The level of outstanding borrowing appears to have a negative ine
fluence on changes in demsnd deposits. The coefficient for this variable,
Bt-l' was negative in most of the equations computed, though it was not
statistically significant. The problem of multicellinearity turns up in
this context also, accounting to some extent for the insignificance of the
coefficient, Changes in borrowvings are correlated with the level of out=
standing borrowings and therefore regressions were computed with only one
of these two included as an explanatory variable. Then it is seen that
the coefficient for Bt-l turns close te being significant for Reserve city
banks during the upswing phase of 1960~63 (Table VIII), while the coefficient
continues to be insignificant for the periocd 1954=59,

A positive association between changes in borrowings and changes in
demand deposits wae noticeable in the case of central Reserve eity and Re~

serve city banks during both phases of the cycle in the two periods. The

‘?‘?Robert Lisner and Robert H, Storte, '"Determinants of Business
Investment," Impacts of Menetary Policy, (lnglewood (liffst Prentice
Hall, 1963), p. 123
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coefficient for this variable was mostly negative for country banks but
vas not signifiecant in any of the eguations, Since country banks borrow

very little it is not surprising that their borrowing did not have a
noticeable impact on deposits.

The really surprising aspect of the result is the difference in
the value of the coefiicient for B between two pericds. During the
upswing phase of 1954-59, the values of the coefficients for the central
Reserve city and Reserve eity banks were 849 and 1,102 respectively.
These values were much smaller than the figwre. of h.a!;;i for the Reserve
city banks during the period 1960-63.. The higher reserve requirement of
the earlier period explains the difference only to a small extent. Banks
borrowed very heavily during 1954=-59 compared to the later years. The
average level of outstanding borrowings during the upswing phase of the
business cyecle in the period 1954-59 was §632.29 million; the average of
semi-monthly chenges in borrowings was $17.40 million. For the corres-
ponding phase in 1960-63, the average level of outstanding borrowings was

$183.62 million and the average of bi-weekly changes in borrowings was
§-3,12 million, i.e., there was a net reduction in indebtedness, The
asymmetry between the responses to expansion and to contraction of re-
serves may also account for the difference in value of the coefficient
for change in borrowings between the two periods. Nevertheless, the
strikingly different coefficients for the two periods stress the difficulty
in establishing a stable relationship between borrowings and deposits.
The motivations for member bank borrowing are discussed in the Appendix

to this chapter.
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D. The total effect of the explanatory variables

The independent variables chosen, i.¢., changes in zggregate un=-
borrowed reserves of the current and@ the two preceding periods, interest
rate and the level of outstanding borrowings, were able to explain more of
the variation in net demand deposits of Reserve city banks than of country
benks. The B> of the esquations indicate the percentage of variance in net
demand deposits accounted for by the equations,

For the perioed 1954-59, during the upswings, the relevant equations
accounted for 61l.5 per cent, 59.5 per cent and 43,8 per cent of the variance
in net demand deposits of the central Reserve eity, Reserve city and country
banks respectively., For the period 1960-63, the ﬁ2 of the equations for
Reserve city and country banks, respectively, were 65.6 per cent and 56.6
per cent, The corresponding values for the downswings were low in both
periods.,

The percentage of variance in net demand deposits explained was
particularly low in the case of country banks during the period 1954-59,
Bven an alternate formulation which substituted net demand deposits by =
new dependent variable which was the sum of net demand deposits and demand
balances due from banks, did not improve the fit of the equation, i.c.,
the strength of the relationship. The low explanation of changes in net
demand deposits is probably due to the shifting pattern in the flew of new
reserves smong different classes of banks even within each period separate~
1y studied.

B. Response to changes in 'own' reserves

It was pointed out in the theoretical section that changes in demand
deposits of different ¢lasses of banks could be studied either as a response te

changes in aggregate unborrowed reserves or as a response to chenges in
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their *own' reserves, i.e., reserves held by the respective class of banks.
The former approach was preferred over the latter for the reasen indiesa-
ted earlier and the empirical findings discussed so far were based on egqua-
tions using this approach. The response of banks to changes in their *own"
reserves was, however, studied using the upswing observations of 1960-63 to
see if =any additional light was thrown on the nature of lags.

The reactions of banks to changes in their 'own' reserves were
quite similar to their reactions to changes in aggregate reserves. (Compare
Tables I and ITI.) In the case of Reserve city banks, all the positive
effect on net demand deposits came in the same periecd as the change in un-
borrowed reserves. In the case of country banks, 75 per cent of their
total respense occurred in the same period as the change in umberrowed
reserves and the balance in the following period. A lagged response was
clear as evidenced by the highly significant positive coefficient for
A R, .. The lag in response to changes in aggregate reserves (which was
noted earlier) is in part explained by the time taken for the transmission
of reserves from the leading financial centers where changes in reserves
occur initiallyJ to country banks., But the presence of a lagged response
even to changes in ‘own' reserves goes to strengthen the argument that the
time lag may also be due to the inabllity of country bankes located far away
from financial centers to convert their reserves intoc earning asssets immed=~
iately.

The deposit-reserve rahigas was approximately 4.66 for Reserve city

banks and 4.79 for country banks. Thus, in spite of the lower reserve re-

28The use of the term 'deposit multiplier! in relation to a class
of banks may not be legitimate, Hence, the introduction of the term 'deposit-
reserve ratio,'
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gquirements, the country banks' ratio was only slightly higher, indicating

cn the part of country banks a greater tendency to maintain excess reserves.

F. esponse to 'dmgm_@c' elements in unborrowed reserves

The respcnses of banks to the 'dynamic' elements of changes in un-
borrowed reserves were studied by uwsing seasonally adjusted data on all
the variables. The period studied was 1954=59. It was expected that since
a lag in the response of banks was found to changes in reserves that ine-
cluded both seasonal and ‘dynamic' elements, if anything, the seasonally
adjusted data would confirm the existence of lags. But the results ob-
tained were disappointing; most of the coefficients turned out to be in-
significant,

Changes in demand deposits induced by changes in unborrowed re-
serves of the same peried were positive in all types of banks during beth
the upswvings and downswings of the cycle, i.e.; the coefficient of AR{: was
positive and significant in all the equations (Tables XIX and XX), ., But
none of the lagged reserve variableshad & significant coefficient. Thus
no lagged response to the 'dynamic'! component of changes in reserves was
established by our tests. The magnitude of response with seasonal adjust-
ment was smaller than that without the adjustment. The depesit multiplier
wae 2,69 for the upswings and 2418 for the downswings. The only other
variable that had a significant effect on demond deposits was the change in
borrowings. The coefficient was positive and significant for central Re~
serve city banks and Reserve city benks but ites value for the central Re-
serve city banks (.391) was very smalls Thus the efforts te isclate the
responge of bonks to the purely policy changes in reserves through the use of
seasonally adjusted data did not prove very fruitful.
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G. Respense of banks during a period of strict tight money
As changes in monetary policy do not synchronize with turning points

in the business cycle, the separation of observations according to the phase
of the business cycle only approximately groups them into periods of tight
money and easy money. Therefore, the responses of banks during the periocd
August 1954 - November 1957 which could be regarded strictly as a perdiod of
tight money was studied.

The results obtained ( Table XVIIT ) were not different from
the ones for the upswing observations of 195459 The only important dif=
ference noted was the absence of a lagged response on the part of Reserve

city banks, i.e., AR as not significant for the period August 1954 -

-1 ¥
November 1957 while it was for the upswing observations of 1954-59. The
magnitude of deposit multiplier was meore or less the same for these two
periods and the impact of borrowing was also quite similar,
Hs Summar

This investigation has shown that it takes about a month and 2 half
for the full ef{fect of changes in unborrowed reserves to be reflected on
demand deposits. A very high proportion (about 80 per cent) of the total
effect on deposits oceurs in the same semi-monthly period as the change in
unborrowed reserves. The lagged response of country banks appears to be, in
part, due to the delay in the transmlssion of reserves to country banks
from the leading financial centers. There is alsc evidence to show that
the pattern of distribution of new reserves among different classes of
banke changes from period to periods The magnitude of the depositi multi=
plier for the banking system differs between the two periods 195459 and

1960-63; it is larger in the latter period. A similar difference is notice~

able in the impect of changes in banks® borrowings from the Federal Reserve.



A difference is also seen between the banks' reaection during the upswing
and dowmswing phases of the business ¢ycle. The magnitude of response
during the downswing is smaller.
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APFENDIX TO CHAPTER III

DETERMINANTS OF MEMBER BANK BORROWING

The impact of changes in member bank borrewing on demand deposits
was examined in the course of the chapter and a difference was noticed in
the magnitude of reaction between the two periods 1954-59 and 1960-63. To
appreciate fully the causes for the difference, it is necessary to analyse

in some detail the determinants of member bank borrowing.

I Theories of Borrowing

The two most widely known explanations of the factors influencing
member bank borrowing go under the names of 'need theory' and ‘profit
theory.' The 'meed theory' rests on the premise that banks are reluctant
to be in debt, Therefore, they borrow only when they must and the velume
of their borrowings is affected very little by profitability or cost of
borrowing, The 'profit theory,! on the other hand, holds that member
banks borrow from the Rescrve banks when it is profitable to do so, i.e.,
when market rate of interest is higher than the discount rate, snd repay
the borrowings when it is unprofitable.

The leading exponent of the *need theory' was Winfield Reifler
who set forth in great detail the reasons for his preference for this
theory. According to him, there are two types of situations that force
banks to borrow. The first includes the "requirements of the smaller
member banks located in agricultural or othar communities where seasonal

fluctustions in the demand for banking accomodation are large.-.“l The

Lyinfield W, Reifler, Money Bates and E‘%‘l Horkets in the
United Stotes, (New York: Harper & Brothers, 1930J, p. Jl.
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second relates to "requirements of larger city member banks where seascnal
fluctuations are not so pronounced, The borrowings of these banks has
generally been repaid at the end of a few days and has arisen not out of
the desire to extend new loans but out of the necessity for replenishing
temporary deficits in 1:-@31;1"?3:5..“2 In both of these cases "the typical
motivation for borrowing at the Reserve banks has arisen primsrily out of
the needs either of the bank itself or of its customers and not out of any
differential which may have existed between discount rates and money rates
in the open rnarkets‘.'3 To windicate hie position that member bank borrowing
was not poverned by opportunities for profit, Heifler showed that between
1917 and 1928 open market rates had frequently deviated widely and for long
pericds from discount rates,

At the core of the need theory lies the definition of the term
'need.' I the term is taken to include "the needs of the customers,"” it
does not become clear where the need theory ends and the profit theory be-
gins, The assumption that member bank borrowing was not influenced by
interest rate was challenged, among others, by Robert Turner. He correla-
ted the volume of borrowing with the spread between the discount rate and
varicus market rates of interest by month for the periocd 1922 and 1936 for
the system as a whole and for individual Federal Reserve Districta and
came %to the conclusion that the "profit theory appears te offer a partial
explanation of changes in the volume of borrowings . . . While borrowings

have tended to increase as the profit spread increased there seems to be

2Ibids‘ Pt 311
SIbig o3 Pe 324



a limit beyond which borrowings do not readily go, in spite of further
inecreases in the profit spread.“l}

There is one common ground between the two. theories. 'Tradition
against borrowing' is an element common te both theories with the differ-
ence that this factor is the very basis of the need theory while it plays
cnly a limiting role in the profit theory, In practical terms, this
tradition is reflected in the behaviour of banks in two ways: one, as
the volume of outstanding borrowing inecreases, banks are reluctant to
borrow more; second, as the total reserves of banks increase because of
gold flows, open market operations, etc., banks utilize part of the in-
creased reserves in reducing their indebtedness to the system. The profit
theory would, however, claim that this reluctance to borrow can be over-
come provided the profits to be obtained from borrowing are sufficiently
attractive. If the elements stressed by both theories are combined, the

generalized theory of borrowing might be stated as follows:

Az, =t [an, 5, (-1 (]

where im = market rate on paper the bank might liquidate to
obtain reserves

id = discount rate

and other symbols as indicated in the chapter, Under this formulation,

- o@ny) o@s,)

and would be negative for reasons already indicated.
(47D 93

“Robert ©. Turner, Member Bank Borrowing, (Columbus: The Chio
State University Press, 19355; pes 143 For a detailed account of the con-
troversy on this question see James Meigs, Free Reserves and the Meoney
Supply, ppe 7=303 M, H, Polakoff, "Reluctence Elasticity Teast Cost and
Member Dank Borrowing: A Suggested Integration,” Journal of Finance, XV,
March 1960, pp. 1-18; Warren L. Smith,"The Instrumentse of General Monetary
Control,” National Banking Review, Vol. I, Nos 1, September 1963, pp.50~54,
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T € PR would be positive, if the profit theory held good.
m d

IT The Analysis of Member Bank Borrowing 1954-59 and 1960-63

Ao Ceneral observations on the relationship between borrowing and the
explanatory varicbles

Changes in unborrowed reserves. Iocusing attention first on the
period 1954«59, it is seen that changes in unborrowed reserves and member
bank borrowing generally moved in the opposite direction., In the case of
central Reserve city banks, only in 38 of the 144 semi-monthly observa-
tions did changes in their unborrowed reserves and borrowings move in the
same direction, For Reserve city banks and country banks they moved in
the same direction on fewer occasions. This indicates that at least during
this period banks increased their borrowings when they lost reserves and
repaid their borrowings when they gained reserves. In ccntrast was the
behaviour during 1960-63. Of the 100 bi~-weekly observations between
Januzry 1960 and October 1963, in the case of both Reserve city banks and
country banks, changes in unborrowed reserves and their borrowings moved
in the same direction on 42 occasions. The negative impact of changes in

reserves on borrowings appeared to be limited during this period.

Level of outstanding borrowings. The level of outstanding borrow-
ing in both these periods had clearly a negative effect on curreat period
borrowings. The effect of outstanding borrowings on borrowings during the
current periocd had to be inferred from the movement of outstanding borrow-
ings themselves, The level of borrowings did not show a continuous rise
for any class of banls during these two pericds. The longest continucus
rise covered only three semi-monthly or bi-weekly periods and even such

periods of rise were rare, Usually any rise in the level during a peried
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was followed by a fall in the next period, The desire not to be in debt
appears to be a strong force acting on the behaviour of banks.

Frofit spread. Frofit spread was measured by the difference be-
tween market yield on three months' Treasury bill and the discount rate.
The market yield on Treasury bill was chosen since the Treasury bill was the
paper o bank was most likely to sell in order to cbiain reserves as an
alternsative to borrowing. From September 1360 to the middle of 1963, the
discount rate remained unaltered at 3%. During the period 1560-63, the
market yield on Treasury bill wes less than the discount rate except dur-
ing two bi-weekly periods. The period 1954-39 saw big jumps in the dis-
count rate and the Treasury bill rate, There were coccasions when the
profit spread was positive as well as negative. The discount rate of the
Federnl Reserve Bank of New York rose from 1 in mid 195k to 3% in
August 1957. Bill rate rose from ¥ of 1 per cent in mid 1954 to over 3
in late 1957. In eoncequence, the discount rate which had been # of 1 per
cent above the bill rate in mid 195k was only 3/8 of 1 per cent above in
July 1956 and 1/8 of 1 per cent below it October 1957, The profit spread
renged from ~1.139 to + 866, By locking at the set of observations be=
tween profit Spread snd member-bank borrowing, it did not appear that there
was sny relationship between the two. In a situation where a particular
varicble is determined by more then one factor, = two dimensional pieture
depicting the relationship between the dependent and ome of the explanatory

varinbles does not always clearly imdicate the extent of association be~-

tween the two,
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B, istimates of the effects of explanstery variables

The results of the regression analysis showed that changes in un-
borrowed reserves had a strong negative effect on the borrowings of the
three classes of banks during the period 1954«59 while this negative in-
fluence was felt only by country banks during 1960-63, The level of out-
standing borrowings had a decisive negative effect on borrowings of all
classes of banks during both pericds. The profit spread had a very mild
positive effect on the three classes of banks during the period 1954-59
but had no effect either on Reserve city banks or country banks during
1960-63.

Borrowings from the Federal Reserve Banks by different classes of
banks were estimated by using the following relationship:

AR = o +o¢ ARl e aty nﬁl e (U 18 N
where j refers to the class of bank and other symbols as indicated earlier,
Separate equations were estimated for the two periods 195459 and 1960-63.
The data used were the 144 semi~-monthly observations from the begimming

of 1954 to the end of 1959 and the 103 bi-weekly observations from the be-

ginning of 1360 to the end of October 1963, The estimated equations are

given in Table I.

Changes in unborrowed reserves,

Changes in unborroved reserves

had & negative effect on the borrowing of all three classes of banks during
195459+ The values of the coefficient for the central Reserve city, Re-
gerve c¢ity and country banks Iwere respectively .36, .43 and .20, This
means that if their unborrowed reserves inecreased by $1 million, the

central Resecrve city; Reserve city and country banks would vespectively

reduce their borrowings by $360,000, 4430,000 and $200,000, But this
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Table XXI
Regressions of changes in borrowings

195459

A B%F = €6.605 - .3689 ARTTC - 34k BT
(+0508) (.0387) *

+ 55,19 (i =~ 1i.)
(ao:ag) m d "
55 = 393

A B™ = 43,180 -~ 43904 H? - 1k BS
(,0386) (0349) ¥~

+ 35.77 (i =~ i))
(1h.69) ™ ¢

ﬁa = 524
A BS = 18,320 - ,2011 4 R: - .1038 B: *
(JO34k) *
-+ 1602& (i - i )
(58200 2. P y
E® = .395
1960-63
A B = 21.87 - .052AR° - .1953 B[S,
(.0342) (.0438) ™7
+ 10.623 (4 _~i.))
(13.765) ™ 9
ﬁz = ,153
A B¢ e 9,515 - ,0f01 AR® « 1564 B
(,0155) ° (,082) ®~1
6,813 (4 ~ 41.)
T (k) ® 8

5 . <39

The superseripts crg, r¢ and ¢ indicate that the variables
refer to central Reserve city, Reserve ¢ity and country banks.

A By B A R are in millions of dollars.

t=1*




negative impact was not seen on the borrowings of the Reserve city banks
duriné?;;éB. The ecocefficient for this variable was not significant. In
the case of the country banks, however, the coefficient was negative and
gignificant but its value was only .08 which was smaller than the one for
the earlier veriod. Though changes in unborrowed rescerves have a nega-
tive effect on member-bank borrowing, the strength of its influence seenms
to vary considerably from one peried to another.

Qutstanding borrowing, The negative effect of outstanding borrow~
ing is seen unmistakably, In all classes of banks and in both periocds,
the coefficient of the varisble was negative and significant. The highest
value of the coefficient was in the case of the central Reserve c¢ity banks
during the period 1954.59,

Frofit spread. The ‘profit-spread' variable had a minor role to

Play in the explanation of member=bank horrouing,.5 Its coefficient was pos-

itive and significant for all classes of banks during 1954-59, Its in-
fluence was greatest in the case of central Reserve city banks; an in-
crease in the profit spread by 1 percentage peint would lead to an in-
crease in their borrowings by $55,19 million, The coefficient for this
variable was not significant either for country banks or for Reserve city
banke during 196063,

C. Conclusions

Member bank borrowing was sought to be explained in terms of three
variables: changes in unborrowed reserves, the level of outstanding

borrowing and the profit spread, Ikis generalized form of explanation

5"I’hia ie shown by the fact that dropping the profitespread wariabdble
reduced the R© of the equatioms only very slightly.
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combines the clements of both need theory and profit theery. The profit
motive did not emerge as a significant factor in determining member-bank
borrowing. The level of outstanding borrowings had a decisive negative
influence, Changes in unborrowed reserves had a strong negative effect
on borrowing during 1954«59,

These findings throw scme additional light why changes in borrow-
ing were associated with emaller changes in the volume of demand deposits
in 1954=59 than in 1960-63, It appears that the dominant factor influ-
encing borrowing during 1954-59 was the motive to offset or counteract
cthanges in unborrowed reserves, This emergency nature of borrowed re-
serves might have tended to limit the volume of deposits that could be
supported by such reserves. IFor the peried 1960-63, no single factor
emerged as an important force determining member-bank borrowing, particu-
larly in the case of Reserve ¢ity banks, As peinted out in the course
of the chapter, during this period, the volume of borrowing was very
limited and banks repaid their leans leading fo a net reduction in in-
debtedness. Thus the loss of reserves through repayments, deliberately
decided upon by banks, must have led to a reduction in deposite by a

multiple determined by the then prevailing minimum reserve recuirement.
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CHAPTER IV
DEPOSIT VARIABILITY IN INDIVIDUAL BANKS

This chapter deals with inter~bank differences in variability in
demand deposits, focusing attention on those characteristics of banks that
account for such differences. It examines in particular the relatiomship
between size of banks and variability in their demand d3p031t3a1 While
the last two chapters were concerned with the behavior of banks in the
aggregate, this and the following chapter are devoted to an examination
of certain micro-economic relationships in banks. i

It is appropriate first to note the difference in deposit exper=
jence between individual banks and the banking system, Deposit varia-
bility is expected to be higher in individual banks than in the hmg
system Tor several reacons, The dictum that "every loan creates a de-~
posit" applies only to the banking system. The depesits of any ome bank
are not the result of the loan end investment poliey of that bank but
rather of the banking system, In the case of an Individual bank as a
loan is graonted and as borrowers make use of created deposits, there is
no assurance that these deposits will come back to the same bank, For the
banking ssysltem as a whole the increase in deposits and the increase in
loans occur simultaneously. but for individual bunks, loans and deposits

can very well move in the opposite direction. A brisk lending active

ity on the part of individual banks can result

1'Ihe impact of deposit variability on the portfolio policy is
discussed in the Appendix to the chapter.
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in wide swings in their deposits. The seascnal fluctuations in deposits are
likely to be more dominant in individual banks than in the banking system,
The seasonal influences will be less operative in the latter to the extent
that regional seasonal forces offset one another,

That the fluctuation' in demand deposits in individual banks is
greater than that experienced by the banking system is supported by the
data on 114 sample banks collected as part of this study. For the year 1962,
the index of variability of demand deposits (as measured by the coefficient
of variation of the bi-weekly levels of demand deposits) for the banking
system was .02. The index of variability in the case of every one of the
banks in the sample was higher. The average of the index fer all the 114
banks was .066.

I TFactors Causing Variation in Deposits
In analysing the factors that lead to fluctuations in demand depos~

its, only those factors that account for differences in fluctuations among
banks will be dealt with here. OCyelical and secular factors will not be
considered inasmuch as these affect all the banks, though this is not te
deny their differential effects on individual banks, Nor will such factors
as relative population changes among areas and competitive shifts in de=
posits in which some banks grow at the expense of others be dealt withg
these are essentially once-over changes == and perhaps sometimes a trend ==

even for the banks a.ffe-:ted.?‘

EInstahility in deposits in individual banks is necessarily related
to the structure of the banking system. Before the establishment of the
Federal Reserve System, the pyramided structure of reserve holdings with-
out a centrel institution eapable of supplying asdditional reserves made
bigger banks, especially in New York, subject to sudden ewings in deposits.
The situation is different now; the discussion of variability made here is
in the context of the structure that exists today.
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A. Seasonal Faectors

A major factor causing fluctuations in demand deposits is the seasone
al influence, as has been shown in Chapter II. The extent of seasocnal vari-
ability in individual banks will neecessarily vary from region to region and
according to the types of customers the banks deal with. The seasonal in-
fluence is likely to be very dominant in banks that are located in what are
deseribed as ‘one industry areas.' Agrieulture is probably most seasonal
in all its operations and this seasonality in agriculture is reflected in
both loan operations and deposit levels of banks located in agricultural
areas. Conversely, in banks situated in areas where the industrial set-up
is more diversified, the seasonal swings are less marked. Thus, urban
banks will generally be subject to less seasonal fluctuations than rural
banks, But this argument has to be modified to take account of the Tact
that country banks maintain deposits with their correspondent city banks
and that the seasonal fluctuations in deposits experienced by them are transe
mitted to the city banks through changes in inter-bank deposits. A strong
similarity between the seasonal pattern of 'demend balances due from banks®
of country banks and that of their 'total demand deposits® was noted in an
earlier chapter. One effeet of country banks holding inter-bank deposits
is that the seasonal pattern of total demand deposits of reserve city banks
are brought closer to that of country banks.

Be Composition of deposits

It was shown in Chapter IT that seasonal variasbility varied from
one type of deposit to another, For the banking system as a whole, during
the year 1962 overall variability was found to be the highest in U.8. Govern-

ment deposits followed by inter~bank deposits and ‘other' deposits in that



order.3 Thus, one factor contributing to the difference in stability in
total demand deposits among banks may very well be the composition of dew
posits,.

To what extent does composition vary as the size of banks changes?
From the figures given by the Federal Deposit Insurance Corporation for
the year 1954 (See Table XXII)it is seen that the share of total deposits
represented by inter-bank deposits was directly related to size, ranging
from .3 of 1 per cent in banks with deposits of $2 million or less up to
15.5 per cent in banks with deposits of more then §1 billien, U,.S, Govern-
ment deposits were more evenly distributed ameng large and !ama.].l banks.
The share of business and persomnal deposits, which constituted the bulk of
demand deposits, showed a slight de¢line as the size increased.

To appreciate the full significance of the compositional factor,
the ownership pattern in 'Business and Personal Deposits' among banks of
different size groups has to be analysed. As revealed by TableXXIIIL the
distribution of ownership in the number of accounts and in the amount of
deposits was strikingly different between small banks and big banks. The
proportion of domestic business depesits to total amownt of deposits pro-
gressively incresased as the size of bank groups increased and the sghare
of individuals and farm operators declineds The proportion of domestic
business accounts and individual acecounts to total number of accounts in-
creased as the size group increased. The share of farm operators and non=-

profit organizations in tetal number of accounts, however, declined as the

3?&!‘:1&1)111{'.3 in each type of deposit was measured by computing the
coefficient of variation of the bi-weekly levels during the year. The co-
efficients for the U.8. Government deposits, inter-bank depesits, and 'other'
deposits were .260, .08, and .02k, respectively.
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Table XXIIT

Ownership of demand deposits related
to size of bank, January 27, 1960
(Percentage distribution within size group)

3ize of bank (total deposits in millioms of dellars)

- - 1,000 and
Type of holder  POT 210  10-50  “gep i?goo sl
Humber of Accounts
All holders 100.0 100.0 100.0 100,0 100,0 100.0
Domestic 8.2 9.3 10.7 12,6 13.9 12.6
Non~profit busi-
ness organization 7.6 27 bl 2 ok »0
Farm operators 14,7 73 2.1 1.0 1.2 1.0
Individuals - per=- .
m—- 69.3 77.6 82.6 82.0 80.5 82.6
Amount of deposits
All holders 100.0 100,0 100.0 100.0 100.0 100,0
Domestic 30,5 402 523 665 69,5 7.h
Non=profit busi- L
ness organization el 202 48 345 vl a2
Farm operators 20,7 10.5 1.8 0.8 1.0 0a?7
Individusls - pere=
sonal 43,3 43,1 38.0 2h5 22,0 18.7
Source: Federal Reserve Bulletin, April 1960, p. 369.
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size of the group increased. It is also seen (Table XXIV) that the average
gize of account for domestic business was roughly fifteen times the average
size for individual a.ecounta.h Thus big banks differ from small banks both

in the type of holders who are dominant and in the average size per account.

Table XXIV

Demand deposits of individuals, partnerships and
corporations, January 27, 1960

Type of Holder Number of Accounts _ Amount Average Bize
(millions of §) . (billioms of §)  of Account
All holders 57«1 109.5 $ 1,%00C
Domestic business 6.0 645 10,700
Farm operators 3.0 bo 1,460
Individuals -~ personal 4,9 32:3 720

Source: Adapted from data given in Federal Reserve Bulletin, April 1960,
Be 3670
To find out if the composition of deposits accounts for differences
in variability among individual banks, it is necessary to know the answers
to three aquestions:

1. Does the extent of fluctuation vary from cne type of deposit
to ancther in individual banks?

2, Are personal accounts more volatile than business accounts?

3. Does volatility of an aceount jnerease as the size of an
account increases?

l‘xn the absence of data on the pumber of accounts and the smount

of deposits in each size group, it was not possible to compute the average
amount on account for each type of holder in each size group of banks,
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It is not possible to provide satisfactery answers to these ques-
tions as the relevant data are not available. Some answers, however, may
be suggested on the basis of limited information that was cbtained. From
the weekly statements published by the New York Clearing House, it was
found that during 1962 in all the eleven banks that were members of that
Clearing House, the weekly levels of U.S. Government deposits fluctuated
much more than the net demand deposits other than Government deposits.s
This conclusion was arrived at by caleulating the coefficients of vari-
ation in weckly levels of the twe types of deposits for each bank (See
Table 1 in the Statistieal Appendix)., Data were not available on an in-
dividuasl bank basis to measure the volatility in inter~bank deposits.

There are writers who hold that personal deposits are more volatile
than business deposits. The g priori reasoning for this argument is that
in the case of personal deposits, payments are spread over the entire
period of, say; a month with receipts coming only at stated intervals,
while in business deposits payments and receipts occur continuously over

the period. It is also widely held that large accounts are more volatile

than small accounts, For example, Lyle Gramley writes: "Other things being

5‘1‘ha difference between the experience of the individual banks and
the banking system in this context must be noted. It was stressed in
Chapter II that as far as the banking system was concerned, fluetuations in
total demand deposits were less than the sum of the fluectuations in U,S.
Government deposits and ‘other' deposits because of the negative correlation
between the two types of deposits. But on an individual bank basis, this
negative correlation need not necessarily be present, i.e., the withdrawal
from tax and loan accounts need not necessarily match the reserve gains that
may occur through Treasury disbursements. The New York City speeial deposi=
taries, for example, account for a disproportionately large shere of tax and
loan credits because of the volume of Treasury marketable obligations sold
in the city and the amount of taxes paid by corporatioms with checks drawn
on thelr accounts with New York banks. But government payments are more
evenly distributed over the eountry. Thus, Treasury operations at least
initially drain funds from New York City banks.



equal, the more actively customers add to and withdraw from their balances
the larger the swings that would be expected in a bank's total deposits,
Large banks, in which many individuals and business accounts =-- as well as
accounts of other banks -~ especially active might therefore be expected to

show unusually large variation in deposits."s In essence, the Gramley argu-
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ment is that active accounts are more volatile and that large accounts tengz";

to be more active. This reasoning does not rest on sound premises. There
is a distinction between "volatility" of an account and "aectiveness." An

account may be very active and yet may not be subject to wide swings in the
total level. Deposit swings are caused by lack of synchronization between
credits and debits: A high deposit turnover rate does not necessarily pre~

clude a high degree of synchronization between debits and credits, Also,

there is reason to doubt that activity as measured by transactions per dollar

of account increases as the size of account increases. A study by the Kansas

Bank Management Commission found that in that state checking account activ-
ity measured in terms of number of items processed over a menth per dollar
of demand deposits was not materially different for banks with over $20
million in deposits than for banks with less than $1 million in deposits.’
An examination of the average monthly balances of 50 personal and
50 business accounts drawn from a leading bank of Philadelphie indicated
that personal accounts were more volatile than business accounts. The
monthly balances supplied related to the 12 months in 1963 and the size of

personal accounts examined varied from an average monthly balamce of $300

GLyle E. OGramley, "Deposit Instability at Individuwal Bank," Essays

on Commercial Banking, Federal Reserve Bank of Kamsas City, p. 43.

7"Interpretation of Size-Cost Relationship in Banking," Menthly
Review of Federal Reserve Bank of Kansas City, March, 1961, p. 8
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te one of 195,000 and that of business accounts from an average $12,000
to one of §2,400,000. The coefficient of veriation of the monthly levels
of deposits was distinctly higher in personal aceocunts than in business
accounts. The average of the coefficient for the 50 personal accounts
was %502 compared to the average of .2513 fer the 50 business accounts,
On the basis of this very limited study, one cannot venture to generalize
on the comparative variability in personal and business accounts. There
was no indication within each type of any relationship between size of
account and variability in depositse The coefficient of variation and the
average monthly level of deposits of the accounts examined are given in
Table II of the statistical appendix.

Ce Flow of funds among accounts

An important factor leading to greater stability in deposits in
bigger banks is the flow of funds from cne account %o another. The larger
the bank the greater the prcbability that a check drawn on a given account
will be credited to another account in the same bank. At one extreme, if
we imagine there is only ome bank, all debits will come back as credits
except for leakage of currency to the publics A48 the size of a bank ine
creases,a this increased possibility of funds flowing from one account to

another within the bank ensures a greater degree of stability. For this

StEignasEl‘ of banks in this context must be related in some sense

to the higness of the market in which they operates For example, a benk
with deposits of $100 million would be *small' in New York City and could
not expect much return flow of funds from & given check drawn but, it
could expect a return flow of larger magnitude if the bank is located in
a smaller place, !
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reason, even if individual accounts are wvolatile, the aggregate may not he.9
From the same point of view, stability may increase if there is a wider
diversification in the ownership of deposits. Where the deposits of a bank
are concentrated in the sense of being drawn from one sector of the economy,
the inflow or outflow is likely to be in the same direction for most of the
accounts, But as bank size increases, customers are usually drawn from
different sectors and this may ensure a greater stability of deposits. The
advantage in this regard is greater when there is nationwide branch banking.

D. Compensatory balances

Banks frequently require that their business borrowers maintain a
given percentage of the face value of the loan or line of credit as compensa-
tory balances. One explanation of this practice is that it is intended to
limit deposit fluctuations. The existence of this practice though it may
have relevance tc the deposit experience of the banks imposing such require~
ments does not imply that deposits of benks with these requirements would
be more stable than those of banks without them. A study of bank loan prace
tices by the Federal Reserve found that in 1955 approximately one~fourth of
the banks surveyed had minimum balance requirements for some of their busi-
ness borrowers and that over ninety per cent of banks with depesits of $500
million and over had such requirements. The survey also reported that large

banks tended to have higher requirements than small banks.'®  The reasons

%This only emphasizes the point that to the extent that there is
negative correlation among accounts, the variance of the total deposits in
a bank will be less than the sum of the variancesof individual accounts.

10031-01111& Cagle, "Credit Line and Minimum Balance Requirements,”
Federal Reserve Bulletin, June 1956, ps 579.
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for imposing compensatory balances are many and, therefore, the impact of
these balances on deposit fluctuation even among banks with such require-
ments would vary according to the motives leading to the imposition of
these requirements. Also, from the standpoint of reducing fluctuations in
deposits, some banks may not feel the need to insist on these balances
because thelr customers are always in the habit of maintaining surplus
funds with them, Therefore, the fact that big banks insist on these bal-
ances more than small banks does not throw any light on the relative sta~

bility of depoesits among banks in different size groups.
B. Growth factor

It has been suggested by some writers that the deposit experience
of growing banks will be different from that of banks that evidence no
growth. Donald Hester has argued that growing or declining banks will show
less instability than banks which are of unchanging size.n Lyle Gramley
found from a study he conducted that at least in the case of banks in the
small size groups "higher long run growth rates tend to minimize intermed-
iate term deposit lasses.“la There is no reason to think that growth rate
in a bank will have an effeet on stability in deposits except probably that
a bank that is dec¢lining rapidly might be subjeet to a run and therefore
to a high degree of deposit instability. Otherwise the effect of growth

is already reflected in size and it is the latter that counts.

llﬂestar's conclusion rests on his assumption regarding the preba-
bility distribution of transactions in banks and is also related to the
measure of variability chesen by him, i.e., the ratio of variance of de-
posite to the level of deposits. Donald A. Hester, "An Empirical Exam of
a Commercial Bank Loan Offer Function," Cowles Foundation Discussion
Paper 111 (Mimeo), p. 15 and Appendix A.

1oeramiey, Op.git., ps 48
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Thus, the factors acting on the variations in deposits in individ-
ual banks are several and many of the factors which act in the same direc-
tion are usually found together. The difference between small banks and
big banks becomes, therefore, something more than a distinetion in pure

size unless other factors are kept constant.

TI Empirical Findings on Deposit Variability

This part reports the results of empirical investigations on vari-
ability in demand deposits in individual banks. With the aid of data on
demand balances of individual banks supplied by the Federal Reserve Bank
of Philadelphia, the relationship between size of banks and over=-all vari-
ability in their demand deposits was first examined. Next, an attempt was
made to iseolate the seasonal variability in banks and to study its rela-
tionship to size of banks. Wherever possible, other characteristics of
banks influencing variability were included in the examination.

A. ZTotal varisbility

The focus of investigation in this section is on the total vari-
ability that occurs in demand deposits during a year in individual banks.
By total variability is weant the over-all variation, i.e., both systematic
and random,

Introduction. It is often contended that big banks experience
greater swings in deposite than small banks. Commenting on this generally
held opinion, Gramley observes, "This view is rather widespread and of such

ancient origin as to warrant the title of an accepted tradition of banking.wll"

13@?1'31!11&3, 22191-_&5, Pe 1*3'1



Thus, the folklore of commercial banking tends to associate increased vari-
ability with larger-sized banks.

In specifying the characteristics that have an influence on banks®
willingness to lend, Hester regarded the instability of demand deposits as
an important factor, He treated a bank's expected utility of its portfolio
as a function of the rate of return on its assets, the standard deviation
of rates of return, and the variance of its deposits. His conclusion on
the relationship between size of bank and stability in demand deposits was,
"the ratio of variance of deposits to the level of deposits is an increas-
ing function of bank size. Thus, large banks are expected to be less wille
ing to lend than small banks, if banks are averse to a higher deposit
variance.™ 1k Hester's conclusion on size and stability was partly derived
mathematically and partly supported by empirical evidence on some of the
values in the final expression., Apart from the reservations ene might
have as to the assumptions underlying his mathematical demomstratiom, the
crucial question is whether the ratio chosen, i.e., the ratio of varismce
of deposits to the level of deposits, was a suitable index of variability.
This problem is discussed at a later stage.

On the basis of a sample survey of banks, Gramley came to the con-
clusion that stability increased as the size of banks increased. A hundred
banks in the Tenth Federal Reserve District were chosen at random from five
different size groups, the allocation of banks to each size group being in
proportion to their distribution in the population of Tenth Distriet, The

deposit experience of the sample benks was snalysed in terms of deposit

1“Heater, Ops git.y pe 15«
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losscs. DBased on the average total demand belances in every Reserve period
from the beginning of 1955 to the middle of 1957, the maximum percentage
decline of total demand deposits in any period of six menths or less was
recorded for each sample bank, From these data, Gramley arrived at the
conclusion: "'Grouping deposit losses by size of banks and computing the
average for each bank size group, it is found that in the largest size
class -- banks with total deposits of more than §25 million -~ depesit
losses are approximately 20 per cent smaller than in the lower size groups.
This difference proves to be statistically significantj that is, there are
less than five chances in a hundred that observed results could have been
due to random sampling errors. The four smaller bank size groups, on the
other hand, sre indistinguishable on the basis of their short-run deposit
inBtabilityo"ls This conelusion, though it has relevance only to the Tenth
District member banks, calls into serious question the generally held opin-
ion that instability in demand deposits increases with size of banks.

To be able to analyse in detail the degree of fluctuations in de-
posits in individual banks, it is necessary %o construct an index of vari-~
ability. The standard deviation strikes anyone as a suitable measure of
dispersion. But the absolute value of this measure does not throw light
on the relative degree of fluctuations among banks, To obtain 2 meaning-
ful interpretation, these values have te be divided by the mean level of
deposits of each bank, Then a direct comparison among banks becomes
possible, The main focus presented here is on the coefficient of varia-

tion, i.e., the ratioc of standard deviation to the mean level of deposits

as the index of variability.

15(;1-3-5!13?' Op. E_j_,.!i.-* Pe Lh,
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As pointed out earlier, Hester treated the ratie of variance to the
mean level of deposits as the measure of variability. This measure is not
quite suitable for two reasons., Variance of deposits, being a sum of money
squared has no economic meaning in itself. Second, the numerator and the
denominator in this ratioc are in different units of measurement, the numera-
tor being money squared and the denominator being a sum of money. On both
counts, it is preferable to use the coefficient of variation as the index.
The standard deviation whiech is a sum of money can be compared with the
mean value, also a sum of money.l6 Thus, the index that is obtained is a
pure numnber.

It has to be noted that the choice between the two ratios is not
unimpertant. One can arrive at opposite conclusions on the comnnection be-
tween variability and size, depending on the ratio chosen, The ratio of
variance to level of deposits may be increasing while the eccefficient of

variation is dﬂcreaaing.l? It is possible to show under what conditions

16For this reason Hicks preferred to use 'standard deviation' in-
stead of 'variance' as a measure of certaeinty., J. R, Hicks, "Liquidity,"
Economic Journal, December 1962, p. 729

17I.et6" be standard deviation and G‘zthe variance and J the mean
level of deposits. It is possible for (%‘) to decreanse as D inereases
while (94) to increase as D inereases. The condition to be met in that
case ist

Ly :
’Lgfﬁ')< amd (%) i
der i ~p
' - &
¥ @ F T3 Se Le, ST (4
Al J.,d"n"_l__ e -
A5 B _f*,-;'-a. >e CL-e-y %{)% —_— (2
LEZLEL &% &
i E Y BSy ¥ 'ﬁ"_,"‘-'- v = <l

i.e., if the deposit elasticity with respect to standard deviation is
between .5 and 1,



igamne

this can happen.

The use of standard deviation in the index of variability is not
without its shortcomings. The squaring procéss tends to emphasize the
larger deviations. In fact, it is virtually a process of weighting in
which each deviation is given a weight in proportion to its own size and
the added emphasis on the extremes thus introduced is not fully eliminated
by taking the square root. The standard deviation will always give a
larger numerical result than any of the other measures of dispersion ex-
cept the range. In the discussion that follows, the goefficient of varia-
tion as already pointed out will be the main index of wvariability, but an-
other measure will also be considereds That measure will be the ratic of
the average of the bi-weekly changes (ignoring sign) of each bank to its
mean level of deposits. Thie ratio has the advantage of eliminating any
trend that may be present in the series and it also reduces the effect of
large deviations,

The analysis of deposit variambility presented below is based on a
sample of banks chosen from the Federal Reserve District of Philadelphia.
The total number of banks in the Distriet in 1962 was 464, Thege benks
were classified into four groups according to their size as measured by
total deposits. In choosing a sample, it was considered desirable to
assign larger weights to the groups at either extreme since this would
permit a reliable estimate of the slope of the regression line, According-
ly, a1l banks with total deposites of $100 million and above and all those
with less than §2 million were in¢luded in the sample. Applying a samp=
ling fraction of one~eighth, a random selection was made from the other
two size groups, Thus, the sample consisted of 114 member banks which

formed about one-~guarter of the populatien. The size distribution of the
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banks in the population and in the sample were as follows:

S5ize of banks and total deposits gzmzzz gisiiﬁii H;ﬁ?:ieaﬁagagts
$2 million and less 46 46
$2 - $10 million 264 23
$10 - §100 millien 136 17
#100 million and above 18 A8
L6k ' 114

For each of the banks included in the sample, the Federal Reserve Bank of
Philadelphia provided the average of daily balances of demand deposits,
time deposits, and total deposits for each bi-weekly period in 1962, Thus,
each banlk had 26 observations for each of the three ecategories of deposits.
The primary focus in this study is on the variability in demand
deposits. The standard deviation, the mean, the coefficient of variation,
the average of the bi-weekly changes (ignoring sign) and its ratio to the
mean level of deposits were calculated from the basic data on demand bal=-
ances and are reproduced in Table III in the statistical appendix. These
calculations provide the basis for the analysis which followa.la

The size factor. Both the distribution of the index of variability

in different size groups and a more rigorous test by means of regression

analysis indicated an inverse relationship between variability in demand

18The coefficient of veriation might well overstate the variability

in demand deposits if there is a trend in the series. By plotting the series
for a number of banks, it was found that there was no trend in them and,
therefore, no adjustment for the trend factor was considered necessary.
Banks with high deposit variability were examined to see if this high variae
tion was caused by any strong trend present in them and it wes not found to
be the case. The absence of trend is also confirmed by the faet that the
two measures of variability yield more or less the same results,
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deposits and size of banks, as measured by the mean level of deposits for
the year. Deposit elasticity with respect to the index of variability
was not, however, high.

The coeffiecient of variation, i.e., the index of wvariability,
ranged from a low figure of .02 to a high of .17, The average for all the
banks =zs indicated earlier was .06. The distribution of this coefficient
in different size groups pointed to a negative correlation between size and
variability (see Table XV). Out of 24 banks with demand deposits of over
$10 million, ten, i.e., 41.66 per cent, had a coefficient of variation of
less than .03, while only 2 out of 90 banks with deposits of less than $10
million had a coefficient of variation of less than ,03. Five of 2k dig
banks, i.e., 20.83 per cent, had, however, a coefficient of variation of

more than .09. Looking at the results frem a slightly different angle, of

Table XXV

Distribution of the index of variability in demand deposits
in different size groups

Banks with

?Eﬁc} deposits 5 than :_g.;‘i iﬁé ;g‘é ;g‘é _;3?21? _g;gé izg
Less than 500,000 1 giruf e gt lulg oo g 2 2
500,000 te 1lm - 2 7 9 b Ly 1 L
lm - 10m 1 9 6 9 8 1 2 4
10m -~ 100m 6 2 2 - - 2 - 2
100m & ebove b i1 = = 1 = a1 3

12 15 17 25 16 16 6 15

12 banks with a coefficient of variation of less than .03, ten banks, i.e.,

83 per ﬁent‘ were in the hig slze ETOUD. Out of a total of 15 banks with
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a coefficient of variation of over .09, 5 banks, i.e., 33~1/3 per cent were
in the big size group. These facts lead to the conclusion that variebility
in deposits as measured by the coefficient of variation has a tendency to
fall as the bank size increases,

The estimation of a linear relationship between size of banks and
the measures of variability confirmed the inverse relationship between the
two, not directly but by implication. A double-log relationship, on the
other hand, established more firmly the negative correlation, though the
relationship was not strong,

Applying the technigue of least squares to the 114 sample observa-

tions, the following equations were estimated:

(1) & = 386.2151 + ,3916D 82 < .5216
(.0351)
o 2
(2) ¥ = .0662 =~ .00000033685 E* = ,oom
{ ,0000003170)
(3) & = 154,877 + .222699D 2 = 820
(.009322)
(L) % = 0334 - ,0000001429D 7 - .018
( . 00000008)

where D = average level of demand deposits {in $10,000)

standard deviation of demand deposit levels (in £1,000)

D‘

the coefficient of variation (with 6 and D in the seame unit).

i

Average of the bieweekly changes (ignoring sign) in $1,000

+ A aivided by B (with A and D in the same unit),?

ol > o9
U
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- t,.is worth ree¢alling here that the indexes of variebility are
only E and

but equations relating & and A to D were estimated so as te

draw certain inferences from them regarding the behavior of ganti %-
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The coefficients for the bank-size variable in Equations (2) and
(4) were negative but not statistieally significant. The values of ﬁe in
both- equations were very low. We have, therefore, to turn to equations
(1) and (3) to gain some knowledge of the relative variation in demand de-
posits in banks of different sizes, The coefficient for D was highly sig-
nificant and positive in both these equations., This meuns that_( or A
increases as the size of bank increases, as one normally expects. A bank
with deposits of $100 million will naturally experience a higher fluctuation
in deposits in dollar amount than a bank with $100,000 deposits. The de-
posit elasticity in relation to & and A, however, indicateshow (%J or
(ﬁ') behaves as D increases., At the point of means of ¢~ and A, the depos-
it elasticitios were .73 and .69. Since these elasticities are less than
1,20 it can be concluded that (%:) or (%} decreases as D increases, i.€.,
variability in deposits as measured by either of these indexes decreases as
the size of bank increases.

The results obtained by using the double-log formulation brought out
more explicitly the negative relationship between size and variability.
This alternate formulation assumes the functions to be estimated as exponen-

tial, i.e., the structural relationships are assumed to take the form:
& = ok BPu
)= . 5P,
A =" 5P u
H/j’ R ,{mﬁp"'um

zc’Iz‘n order that dr(-";ﬁ .)-;'a' it 1e necessary to show M

A5
de- | . & e
oW RS ds” L <« £ o da oo
ds » B* i A TR
51%4-5" .t:<, P&"""Pt“" drq,ﬁ__'_; aud  bheefod.
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Exponential funetions can be transformed into linear functions by taking

the logarithms of the variables. The results using this relationship were:

(S) log € = =42331 = 49345 log D R = 946
(+0209) -
(6) log 9= =e2572 = 4053 log D R? = «038
il (.022) 5
: (.013) 5
(8)  1og ()= 3182 - 0506 log D R* = -09%
(«010L)

In equations (6) and (8), the coefficients for log D were negative and sig-
nificant, i.e., in the basic structural equations D had a negativwe expon-
ent. This establishes that G';) and {%) are decreasing functions of 0.
‘luch the same result is obbained by examining equations (5) and (7). The
coefficients for log D in these equations were positive but less than
unity and significant, Logarithmic functions imply constant elastici-
ties and these are given by the coefficients. Equations (5) and (7) thus
give deposit elasticities with respect to and A of less than 1, which

as pointed out earlier means that (%) and (%) decrease as D increases. It
is importent, however, to note that the inverse relationship vetween ()
and N, though statistically significant is not strong. The depousit clas—
ticity with respect to as seen from equation (6) is only .05 which means
that 2 hundred per cent inerezse in the size of banks leads to only a

5 percent deerease in variability.

Other factors. The efforts to improve further the explanation of

the variability in deposits by introducing additional factors were rendered
difficult because of the non-avallability of more data on individual banks.
Risk of identification of individual banks made it impossible to obtaln data
on the location and the number of branches of the banks. Information on
the numbter (7 ascounts and the volume of personal and business deposits

separately for the banks were not available ait the Federal Neserve Bank of
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Philadelphia. The only information that could be obtained was the location
of banks according to the region to which they belonged.2: This information
was utilized to find out the impact of regional differences in terms of
occupational structure.

The oncupational structure of the region in which banks were loca-
ted measwred either ty the percentage of working force employed in agrieul-
ture or in manufacturing wags found to have no significant effect on vari-
ability. This conclusion has, however, to be accepied with reservation
becausa of the high degree of aggregation involved in the variables used to
test the hycothesis.

It was argued in the first pert of this chapter that banks located
in areas where the economy was more diversified would experience less flue-
trations in deposite than these in lees diversiiied aveas. Perecentage of
working force employed in menufscturing was treated as a proxy for civersi-
fication and it was therefore expecited that banks located in areas with a
hizher pereentage of working force employed in mamifacturing would have a
lower index of varigbility. On the other hand, since the focus was on overe
all fluctcuations in deposiis,; i.es; both seasonal and random, the more ime-
portant agriculiture was an occupation in a repgion, the higher would be the

finctuation in deposiis in that region. Therefore, the impact of ocecupa-

21 Yor this purpose, the Federal Reserve District of Philadelphia
was divided inte 15 regions, a classification based on the work of Bogue
and Beale. (Donald J. Bogue and Calvin L. Beale, Econorrie Areas of the
inited States, Wew York: Free Press of Glencoe, 1961.) "'*




tional structure on variasbility was studied by measuring the influence of
two variables, namely, the percentage of working force employed in agri-
culture and the percentage employed in manufacturing.

The equations computed showed no relationship between occupational
structure and variability. The coefficient for manufacturing had a negative
sign and that for agriculture a positive sign in all the relevant equations,
This is according to the a priori reasoning, but neither of the variables
was statistically significant whether introduced along with the bank-size
variable or whether introduced alone. Some of the equations computed are

Eiven below:

(9)  log (§) = -2.132 - ,1232 log M = 40527 log D g2

(,2h42) (.0229) 0T
(10) log (%5 = =2.009 = E?;Egylbg M 8% = .00
(11) T = .0605 + 5?883334?‘ % . .0026
(12) g () = -2.629 + 0295 og he - OB Les T g2 oy
(13) log (%‘ = =2,986 + E?gh;gg i)Les Ag ¥ = .015

where M = percentage of working force employed in manufacturing industries

in the regionj Ag = percentage of working force employed in agriculture in
the region.

Because of the high degree of aggregation involved in the variables used,
it is not surprising that their coefficients did not turn out to be signi-
ficant.

Similarly, no relationship was found between growth rate in banks
and variebility in their demand deposits. It was, however, pointed out

earlier that there was no strong reason for the growth rate to affect in
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one way or another variability in deposits. The growth variable introduced
to test this hypothesis was the average level of demand deposits on three
call dates in 1962 as a percentage of the average level on three call dates
in 1957 for each bank. The coefficient for this variable was positive in
all the ecuations but not significant in any one of them. Hence, no firm

conclusions could be reached. The equations estimated are:aa

= L0634 + ,0000102 G 4
(.0000858) B = 0088

e\

% = 0645 - ,0000003375 D + .0CO018 G
& { «0000003%18) ( ,000085) ¥ - »000
57 =4 .
1 = ~ L4047 « 06526 log D + 31459 log G
. /.% 4 (.ogzgl)og i (?216’43) B = o482
log & = =3.399 + .1076 log G 2 . .0065

Variability of time versus demend deposits. It is generally held

that banks experience less verisbility in time deposits than in demand de-
posits over the short period, the reason being that time deposits are held
not for the purpose of making payments but as a meauns of employing savings,
The data on sample banks lend support to this view. In measuring veriability
in time deposits in the sample banks, one has to take note of the fact that
almost every bank experienced a month-~to-month increase in time deposite
during 1962 following the rise in maximum interest rates payable on time
deposits. It was therefore necessary to eliminate this trend and take only
the ratio of the standard deviation of the residual to the mean level of

23

time deposits as the index of variability. An analysis of the distribution

anherevsr ﬁz is negative, it is recorded as zero,

23‘1'1:& variance of the residual for each bank was obtained by regress-
ing the bi-weekly levels of time deposits on time trend. The standard devia-
tion of the residual, the mean level of time deposits and the ratio between
the two for each bank in the sample are given in Table IV in the statistical
appendix.
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of this index among the various size groups ¢learly indicates that the ex-
tent of variation in time deposits is very limited (see Table XXVD.Of the
114 bonks, eighty-four, i.e., 75 per cent had an index of less than .05,
whereas in the case of demand deposits, there were only 4% banks, i.e.,

39 per cent that had a coefficient of variation of less than .05. The
average variability in the sample banks for time deposits was .012 compared

to .06 in demand deposits.

Table XXVI

Distribution of the index of variability in time deposits
in different size groups

Banks with time

S «0050 and L0051 to 01l to 051 to above ot
AEpoElTs of Lewi .010 050 7 R i

Less than 500,000 -~ 1 2 1 - b
500,000 to 1 m - - 8 b 4 - 25
im to 10 m 3 20 30 4 3 60
10m to 100m ;3 10 7 2 -~ 20
Over 100 million = . . " - 5
Total L 34 51 25 3 14

B, Scaosonal wvarisbility

The most important element in the systematic variation in any time
series over a year is the seasonal factor. The last section was concerned
with over-all variability which inc¢luded both sesscnsl and non-seasonal vardie-
ations. In this sec¢tion the relationship between size of banks and the ex-
tent of seasonal variability slone will be examined,

Approximately half of the banks in the sample exhibited a seasonal

pattern that was akin to the pattern found for the entire Pistrict. Con-



sidering only the banks whose pattern was similar to that of the system, it
was found that the amplitude of the seasonal index decreased as the size of
banks increased. The proportion of over-=all variability accounted for by
seasonal factors was not, however, related to size of banks,

In order to measure the extent of seasonal variability in individ-
ual banks, what is needed is the seascnal index for each of the banks in-
cluded in the sample. This information is hard to get as the banks them-
selves do not compute such an index. It was therefore necessary to evolve
a technigue by which seasonal variability could be isclated from other
types of wariability in the case of these banks,

Underlying the technique employed here is the premise that the
seasonal pattern in demand deposits of the sample country banks conformed
to the pattern in the aggregate demand deposits of all Third District
country banks and that the only differences among them was one of amplitude.
A similar assumption was made in the case of sample Reserve city banks., In
order to compare the differences in amplitude, it wes decided to estimate

the following func tionet

{1 W Y e s §-(1-5t)+“~

A

Jd = 1o o e s oo 124 (banks)
£ = 1 a4 v 12 (months)
WVhere Dg = the level of demend deposits of the jth bank in month ¢
B9 = the average monthly level of demand deposits of the jth bank
st = the seasonal adjustment factor for the month t for demand deposits

in the Third District (the index will vary depending on whether

j is a Reserve city or gountry bank,)

b ' J

“ This formulation was preferred over regressing 3 on 8, because it
is possible with this jformulation to give the same interpratutioﬁ for the
values of P whether‘&is above or below 1.

-

o
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The estimated values of ﬂ would indicate the amplitude of seasonal pattern
in each bank compared to the average pattern in the District. If £ was
equal to 1, then the pattern in that bank was "typiecal." If it was greater
than 1, then the amplitude of the seasonal pattern was greater than the
average, and if it was less than 1, the amplitude was less than the average.
The values of Ra obtained for each egquation would show the extent of vari-
ability accounted for by seasonal factors in each bank. Having obtained a
measure of the amplitude of the seasonal pattern and the extent of seasonal
variability in each bank, the relaticnship of each of these to size of
banks could be easily estimated.

In 1960, the Federal Reserve System switched from the use of semi-
monthly periocds to bi-weekly periods in presenting data on banks. This
introduced some difficulties in estimating the functioms. First, the
monthly seasonal index for 1962 for all country banks and for all Reserve
city banks in the Third District could not be computed as monthly balances
after 1960 were not available. The latest year for which the monthly
seasonal index could be computed was 1959. The X-9 seasonal adjustment
program, however, gives the forecast for an additional year. Therefore,
the sessonal index with which the movement in deposits in sample banks was
compared was that of 1960. This is not a serious compromise as there is
not likely to be any significant change in seasonal pattern betwean 1560
and 1962. Second, the dsta on sample banks were on a bi-weckly basis and
they had to be converted into monthly balances as the seasonsl index wae
on a monthly basis. This was done by first multiplying the balance for
each bi~weekly period by the ratio of the number of days in a given month
covered by that period to the total number of days in that month, and then

by adding the parts relevant for each month. This procedure rests on the
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unsatisfactory assumption that within a bi-weekly period, the level of de-
posits on any given day is more or less the same. The method though defec-
tive for this reason, had to be adopted in the absence of a more satisfactory
alternate procedure,

The equations estimated according to the procedure outlined above
(see Table V in the Statistieal Appendix for the ecuations) showed that of
the total 114 banke, the deposit movement of only 54 banks corresponded to
the seasonsal pattern of the Distriect, i.e., the coefficient for the season-
al index variable was significant only in 54 equations. This does mot mean
that there is no seasonal élement in deposit variation in the other banks
but only indicates that their seasonal pattern differs from that of the
pattern for the entire District. The fifty-four banks whose seasonal
pattern resembled that of the District were not concentrated in any particu-
lar size group. In almost every size group, approximately half the banks

corresponded to the pattern of the District, as can be seen from Table XXVIL

Table XXVII

Conformity to the seasonal pattern of the
District acecording to size groups

Banks with demand Total ouabes wﬂ'ﬂiﬁﬁﬁmea to
deposits (in millions ef %) of banks the pattern of the
District
Less thar 2 65 &5
2 - 10 2k 15
10 - 100 13 7
above 100 12 7

By restricting the analysis to the fifty~four banks whose seasonal



pattern conformed to that of the District, it was found that the amplitude
of the =seasonal patterna5 decreased with increase in the size of banks.
This result was obtained by regressing the P coefficients obtained for the
fifty-four banks on the size of bank. The equation obtained was:

p = 2,835 - 00002850
(.0000132)

# & .15
The coefficient for D was negative and significant implying that as the
size of bank increased, the amplitude decreaseds The addition of the reg-
ional wvariable, i.e., the percentage of working force employed in agri-
culture did not improve the explanation of the variation in amplitude,
Confining again the attention to the fifty-four banks, whose sea-
sonzl patiern resembled that of the Distriet, no relationship between size
of banks and the extent of seasonal variability was established. The o
in each of the equations estimated gives the proportion of variances in
(%i;) accounted for by the equation, This gives an idea of the extent of
seasonal varisbility in each bank. Therefore, the values of B° obtained

were related to the size of banks and the resulting equation was:

ﬁa = JH90 + .mﬁﬁﬁ
( ,00000105)

The coefficient for D was highly insignificant indicating the absence of

= 0O

any relationship between size of bankes and the extent of seasonal varia-
bility.

For the most part this empirical investigation yielded only nega-
tive results., Variability in demond deposits was not related to the occu-
pational structure of the region in which banks were located. There was

also no evidence that wvariability was affected by growth rate of banks.

Vpor & setinition of the MPlitude of seancasl mevensil and the
extent of seasonal veriasbility, see Chapter II, pe #3 The extent of
seasonal variability is, however, measured differently here.
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Nor was the extent of seasonal variability related to size of banks. The
one clear-cut conclusion that emerged was that total variability in demand

deposits decreased as the size of bank increased.



APPENDIX TO CHAPTER IV

THE IMPACT OF DEPOSIT VARIABILITY CN FORTFOLIO POLICY

Liquidity and profitability are the two criteria that guide the
actions of a banker in the choice of his assets. Though some assets may
earn little profit and though some may have little liquidity, the asset
mix as a whole must ensure an adequate return and at the same time emable
the banker to meet the demands of his depositors. The requirements of
liquidity are mainly governed by the fluctuations in deposits and the
funetion of maintaining liquidity against deposit demands is described
sometimes as "proteetive liquidity." Uncertainty regarding future depos-
it levels need not, however, impose a special burden on the banker but
for different degrees of liquidity attached to his various assets, As
Porter pointed out, "if bonds were always marketable at par and loans
callable on demand without possibility of default, the bank could never
become illiguid, however erratic the behaviour of its deposits. The
greater the extent to which any or all of these latter uncertainties
exist, the greater becomes the first concern for the future course of
deposite."l Chapter IV has been concerned with inter-bank differences
in variability in demand deposits; this appendix examines briefly the
impact of deposit variability on bankers' c¢hoice of assets.

A. The Hypothesis

By 'portfolio policy'! is meant the poliey by which a banker

decides to allocate his funds among the various sssets, Without doubt,

1Poz'tar, ope gitey po 325
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deposit variation is not the only criterion determining a bank's asset
distribution. How much of a given asset a banker will hold will also depend
on how much of other types of assets he holds or desires to hold. For ex-
ample, the amount of cash assets a banker desires to hold will vary nega-
tively with the rate of return on investment and loan assets and pesitively
with the risk associated with other assets. The composition of available
funds is a key factor, however, in determining a bank's choice of assets.
Writers advising on portfolio policy emphasize this aspect of the problem
and their advice usually takes the form of rules for 'conversion' of bank
funds. The usual system of conversion starts by classifying liabilities -~
kinds of deposit accounts and capital accounts -~ and then specifying in
detail the way in which each class of funds should be employed or converted, -
These mechanical formulas of conversion, however, fail to provide a suitable
guide to banks because they overlook the fact that the same type of funds
may be subjeet to different degrees of fluctuations in different bankes and
that deposit variance may be related to such factors as size. But the basic
principle underlying the formulas, that the degree of fluctuations in the
funds available must determine the degree of liquidity required by banks
in their assets, is valid.

Bankers' reactions to fluctuations in deposits are summarized by
Donald Hester: "Banks are less willing to lend when their deposites are un-
stable. This behaviour derives from banke' aversion to discounting, eriti-

cism by bank examiners and emergency reserve adjustments. The probability

25 well-known scheme along these lines is the one deseribed in
“"Conversion of Commercial Bank Funds,'hyHarold E, Zarker, Boston: Bankers
Publishing Company, 1942.
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that a given excess reserve position will be insufficient to meet the week~
ly fluctuations is an inereasing fluctuation of deposit instability. GConse-
quently, banks suffering from very unstable deposits prefer a more liguid

portfolio.'”

There is no simple way of measuring the liquidity of an entire
portfolio. The ratio of any single asset group te total assets or deposits
does not provide a correct index of liquidity because ne single asset group
is composed of homogencous set of aasets.‘ Vevertheless, the ratio of loans
to total assets or deposits is often regarded as some measure of comparison
of liquidity among banks. In the light of the arguments advanced above,
one would expect that banks with high deposit fluctuations will tend to
have a lower ratio of loans to total deposits. An important conclusion
of this chopter has been that variability in demand depesits is inversely
related to size and on this ground big banks will have a larger proportion
of loans in their portfolios than smaller banks. Again, on the same basis,
banks with larger proportions of time deposits will have a higher propor-
tion of loans in their portfolios because time deposits are more stable
in the short run than demand depegj_ts.l’ Thus, the discussion leads to two
ceteris paribus hypotheses: (1) as the variability in demand deposits of
banks increases, the ratio of loams to total deposits in the banks will
decrease or, alternately, as the size of bank increases, the ratio of lean
to total deposits increases, and (2) as the proportion of time deposite to

total deposits increases, the ratio of loan to total deposits will inerease.

3Heater. opes clitey p. 15

l}This is in addition to the reason that time deposits are subject

to lower reserve requirement than demand deposite.



B. Empirical resulis

A comparison of the distribution of assets among banks of different
size groups is revealing in this context, As can be seen frem Table XXVIII,
the ratio of loans to total assets increases as the size of bank inereases
and the highest ratio is found in the biggest size group. Also, as the
ratio of loans to total assets gains in importance with the increase in
size-group, the ratio of government obligations to total assets steadily
declines. Starting from the smallest size group, the ratio of cash assets
to total assets declines up to the size group of $50-100 million, but
thereafter, the ratio rises as the size-group rises. This increase in
ratio after a size level is accounted for by the fact that these banks
fall into classes that are reguired to mwaintain higher minimum reserves.
0f course, these ratios are based on the aggregates for each size group
and there might well be comnsiderable differences among individual banks

falling within each group.

Table XXVIII

Percentage distribution of assets within size groups
of National Banks, December 31, 1960

Banks with Govt. Other Cesh

deposits of obligations asse Loans assets
Less than 500,000 2,15 3e21 40,14 28,56
500,000 = 750,000 25,86 k.58 40,36 27,37
750,000 ~ 1,000,000 30, 24 722 39.95 21,52
1 million = 2 million  31.30 7.81 39478 20.08
2 million -~ 5 million 29.90 991 40,03 18.78
5 million - 10 million 28.82 10,91 40,82 17,94
10 million ~ 25 million 28.71 10.13 41,53 17.88
25 million = 50 million 28,99 8.68 42,78 17.73
50 million=100 millien 26499 8.89 b2,63 19,62
100 million=500 million 22.26 6.82 45,29 23.67
Above 500 million 19.67 7429 49,71 20.57

Source: Annual Report of the Comptreoller of the Curremcy, 1960,
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The relationship between portfolio policy amnd deposit variability
was investigated with the aid of information supplied by the Federal Reserve
Bank of Philadelphia on selected balance sheet items of the sample banks as
on two dates, namely, December 31, 1961, and September 28, 1962, From
these data the average of the ratios of loans to total deposits as on these
two dates was computed for each bank and these ratios were related to the
average level o;;'g:nﬂits of each bank over the year 1962, the index of vari-
ability in demand deposits and the average of the ratio of time to total
deposits on these two dates.

No direct relationship was established between variability in de-
mand deposits and the loans-deposits ratio. A positive relatiomship be-
tween the ratioc of loans to total deposits and the size of banks and the

ratio of time to total deposits did, however, emerge. The equations esti-

mated ares

L/DT = 0,5205 + 1958 (§/5) R = e.0000
(.2053)

L/DT - 0-4353 * » 1029 (MT) EE. = 0165
(+060k)

L/DT = 0.,4236 + ,000 00 202 B+ .2055 C'J;’II/DTJ ﬁz & #0592
¢l000 0008)  (+072)

where L/D" is the average of the ratio of loans to total deposits on
p. the two dates, December 31, 1961, and September 28, 1962;
(TD/D”) is the average of the ratio of time to total deposits on
the two dates; and
other symbols as indicated in the chapter.
In equation (1) the coefficient for the index of varisbility in
demand deposits is not statistically significant. Nor is the sign in ae-
cord with the theory developed in the earlier part of the amalysis. In

equation (2), the coefficient for the ratic of time deposits to total
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deposits has the "right" sign. It is not statistically significant though
the t statistic wvalue is quite high. In equation (3), the coefficients
for the averapge level of demand deposits and the ratio of time to total
deposits are positive and significant, implying that the ratio of leans to
deposits increases as the size of bank increases and also as the ratio of
time to total deposits increases. Thus, in terms of the hypotheses stated
earlier, the alternate form of hypothesis (1) and hypothesis (2) are ac-
cepted.5 The ﬁz for egquation (3) is very low. Though the attempt here has
been directed toward examining the relationship between loans-deposit
ratio and deposit variability rather than offering & full explanation of
the variation in loans-deposit ratio, even in terms of the limited problem
posed, better results could have been obtained if a finer breakdown of

the loan snd deposit items had been available,

5A study quite similar to the one in this appendix was made by
James L. Pierce. In estimating the proportion of available funds banks
devoted to loans, he included among other independent varisbles the
ratio of government deposits to available funds and the total available
funds, Government deposits in commercial banks tended to be highly um-
stable and, therefore, the inclusion of the ratio of government deposits
to available funds sz a varisble could provide & test whether the compos-
ition of funds was an element in the portfolio decision, The coefficient
for this variable was found to be negative and significant. He found
the coefficient for available funds positive; the magnitude of the coefficient
implied that a 1% increase in aveilable funds would produce an¢895i in- ;
crease in loans, a result contrary to the one obtained in this appendix.
The difference in results is probably accounted for by the fact that the
study here covered banks ranging from the smallest size group to the
biggest size group, while Pierce's study was based on time series aggre~
gates composed of weekly observations of the portfolios of 85 large
commercial banks., James L. Plerce, "The Monetary Mechanism: Some
Partial Relationships." Cowles Foundation Discussion Paper (mimeo).



CHAFTER V

RELATION OF CHANGES IN AGGREGATE RESERVES
TO CHANGES IN DEMAND DEPOSITS,
INDIVIDUAL BANKS

Changes in reserves followed by changes in deposits are the im-
mediate targets in the open market strategy and in an earlier chapter
the magnitude and timing of response of the banking system to changes in
aggregate reserves were analysed. The purpose of this chapter is twow
fold: first, it will compare the behaviour of demand deposits in indive
idual banks to that in the banking systemj second, it will study the ex-
tent of response of individual banks to chenges in aggregate reserves.
The data on sample banks used in the last chapter will be the basis of

study here. The analysis is, therefore, confined to the 26 bi-weekly

observations for the year 1962,

The movement of demand deposits in the big banks showed a c¢loser
correspondence than thot of the smaller banks with the behaviour of de-
mand deposits in the banking system; but even in the case of big banks
the similarity was not very strong. In striking contrast, the similar-
ity in the pattern among banks falling in each size group was quite
Strong.

To compare the movement of demand deposits in individusl banks
with that in the banking system, an index of confermity had to be com-
puted. The index chosen was the ratio, cxpressed as a percentage, of

the number of times the change in demand deposite in the individual bank
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and the system was in the same direction to the total number of changes.
The perfect score is 100¥, the direction of change of deposits in the

bank from period to period being exactly the same as in the banking system.
An index of less than 50% means that the direction of change in that bank
differs more often from that in the system than it agrees with that in the
system., Admittedly, this is a rough index. But z more sophistiecated tool

of analysis was considered necessary only when this index pointed to such

a need,

Ae. Individual banks and the system

(g e

The index of conformity of the banks ranged from a lew of 32% to a
high of J0¥« The similarity in the behaviour of demand deposits between
small banks and the banking. system was poors - Gemerally, banks falling in

the small size group had a lower index of conformity thaen the lLanks faliing
under the bigger size groups; i.es; they showed less similarity. As Table XXIX
shows, of the &9 banks with demand deposits of ten millien dollars and less,
enly 45, i.e., [ifty per cent, had an index of more than 528, The average

of the indexes of the banks in each size group increases steadily as the

size of the group increasess The average for the smallest size group was

S54¥% and that for the largest group was 63%.

Table XXIX
Distribution of the index of conformity in different size groups
sise 2escription of slze EEE‘E Value of the index
Gro;t Banks with demand deposits —  MHore than
=E2ZE  (in thousands of $) of _ 52% and less 53 =64 65 - 78 _ 78
1 Less than 500 8 9 2 e
2 500 = 1,000 15 12 [ ——
» 1,000 - 5,000 18 12 3 v
L 5,000 -« 10,000 3 2 1 -
5 10,000 - 50,000 - | b 2 -
6 50,000 - 90,000 2 2 . e
7 90,000 =300,000 1 3 2 s
8 Above 300,000 - e 2 1
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Be Agpgrepates of size groups and the systenm

Changes in demand deposits of banks falling in each size group
were aggrezated and the size groups were then compared te the banking sys-
tem, Though the indexes of conformity of these size groups to the banking
system showed very little difference, a more inelusive analysis which took
note of both direction and magnitude indicated that the behaviour of de-
mand deposits in small size groups corresponded very little to that of the
banking system. The index of conformity ranged from 60% to 76% and the
indexes for the various size groups, starting from the smallest, were 60%,
68%, 6k, 6h®, 72%, 68% 68% and 76¥. Since this index emphasized only
the direction of change, ignorin.g completely the magnitude, the coefficients
of determination (RE) between changes in demand deposits in each size
group and the changes in the banking system were calculated, The value of
B in the case of the three smallest size groups was very low (Table XXX,
column 9) indicating very little correspondence between the behaviour of
demand deposits in these size groups and that of the banking system. Sur-
prisingly, the relationship between the second largest group and the bank-
ing system was also poor. Banks with demand deposits of $10 millien to
$50 million showed the closest similarity to the banking system as evi-
denced by the highest wvalue of ﬁ’?'n

A comparison among size groups showed that the movements of de-
posits in groups 1, 3, 6, and 7, were close to one another, Ne other
pattern was observable, as confirmed by the values of R between each

group and every other group and the banking system given in Table II.
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Table XXX

Changes in demand deposits

The coeffieient of determination (Ha) among
size groups and the banking system

Size grou Sanking

1 2 3 5 6 7 8 _System
Size group 1 1 W37 A8 .17 006 W51 W63 W0 01
Size group 2 « 37 ) § 00 W32 J09 06 JO7 L06 03
Size group 3 A48 00 1 02 38 .79 J67 .32 - «06
Size group 4 17 W32 _dgp. 3 «39. K02 W01 ' W17 «29
Size group 5 006 L,09 .38 .39 1 38 12 . W47 40
Size group 6 Sl 06 .79 .02 .38 1 61 .33 11
Size group 7 63 W07 W67 W01 L12 .61 1 17 08
Size group 8 W01l 06 432 .17 W47 .33 .17 1 « 36

Banking 'B:fﬁtﬂm .01 n03 306 .29 .110 +11 008 .36 1



C. Comparisons within size groups

The extent of confermity in the behaviour of demand deposits be-
tween banks falling in each size group and the sggregates of each sige
group was quite markeds OFf the 114 banksy there were only eleven banks
which had an index of conformity of 52% or less in relation to their size
groups. The distribution of the withinegroup index of conformity as

shown by Table XXXIshows the close parallel among banks in each size group.

Table XXXI

Distribution of within-group index of conformity

52% and 79% and
Size group less  53%-6h% 658-78% _above Average
1 - 4 12 3 72%
2 ) 3 12 11 7 68%
3 5 ] 16 L 663%
L 1 2 3 - 64%
5 ‘ 1 2 L - 668
6 1 2 3 1 6h%
7 2 1 2 : 1 6L%
8 — - 2 3 0%

spregate Reserves

The purﬁesa of studying the response of individual banks to changes
in aggregate reserves is to find out how banks of different sizes are af-
fected by the actions of monetary authorities. Of course, there is no
direct connection between changes in aggregate reserves and changes in de-
mand deposits of individual banks., The missing link is the change in
reserves of the banks concerned. In Chapter II1I, changes in demand depos-

ita of different ¢lasses of banks were treated, in part, as a delayed

168



169

response to changes in reserves and this delay was estimated with the aid
of a distributed lag function. The actions of monetary authorities do not
affect directly all bankse. Banks whose reserves are affected first by open
market operations expand or contrac¢t their assets as the conditions demand
and their actions affect other banks. Thus the process of expansion er
conitraction spreads. But in this process; the secondary reactions may
affect some banks in a manner that is not consistent with the initial
changes in aggregate reserves. Such inconsistent reactions are more likely
the smaller the size of banks and the more distant the banks are frem the
leading f{inancial centers.

As Contrasting response, large and small banks

Changes in demand depesits of most banks in the sample were unre-
lated to changes in aggregate reserves, either current or lagged. Changes
in aggregate reserves had an impact only in the case of nine big banks,
Even of these nine banks, the impact was clearly noticeable only in the
first five biggest banks. The strongest impact was found in the biggest
bank.

The technique followed to estimate the reactions of individual
banlks was quite similar to the one adopted for estimating the lags in
relation to different classes of bankse. Changes in fotal demand deposits
in each bank for each period were related to changes in aggregate unbor-
rowed reserves of the same period as well as changes of the two previous

pericds., Symbolically,

ADi = f( AR, AR, ., Az, ). i-i
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No other independent variables were included. The aggrezate amount of
borrowings during the period or the level of borrowings of the previous
period of the banking system had no meaning in this context,

The connection between changes in aggregate reserves and changes
in demand depcsits, and by implication changes in reserves of banks with
deposits of less than $90 million, was very tenuous. ZEgquations relating
to approximately fifty banks were estimated. In none of the banks with
demand deposits of less than $90 million were the coefficienis for changes
in reserves, either current or lagpged, statistically significant. The
values of Ra were zero in all these cases indicating a total absence of
any relationship between changes in demand deposits in these banks and
changes in aggregate reserves, It was, therefore, decided not to estimate
the equations relating to other banks.

Of the eleven banks in the sample with demand deposits of above
190 million, in the case of nine the coefficient for Altt was significant,
l.e., that changes in aggregate unborrowed reserves of a given peried in-
duced significant changes in the deposits of these banks in the same
periods (See Table XXXIVfwrthe equations.) But in the case of four of

them, the wvalue of Ra

ranged from 0.05 to 0¢15, This implies that the

variation in the deposits of these banks was accounted far by chanses in
aggregai:é reser{;é only to a very small extent. The reactions of the re-
maining five corresponded closely to changes in wta; reserves. The
reaction pattern in the largest bank was an exact replica of the reaction
in the whole system, The coefficient for curreat period changes in une

borrowed reserves { ARt} was highly significant and positive and the co=
efficient for ARt-E was negative and significant. The negative coeffiec-

ient for the lagged reserve variable indicates that as the bank expanded
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Table XXXII

ALRt
8.691
(1.186)

9.310
(2.413)

4,183
(«813)

2,515
( 643)

2.263
(.503)

3. 463
(1.841)

1,089

(488)

2.469
(1,212

o 73k
(«372)

AR
"1.119
(1.338)

'-2Q7?9
(2,722)

ol '8#51
(,9182)

- 263.&'
(+7323)

~1,029

(.568)
- '0943
(2,077)

- 456k
(+550)

1,000
(1,368)

= «350
(.420)

AR, 5

~3.588
(1.234)

~1.880
(2.510)

12
(.846)

*1-103
(.675)

"'1 L3 1'+5
(524)

=2¢344
(1.916)

- "kﬁ’?
(+507)

«1.917
(1.261)

113
(«387)

Regressions of changes in total demand deposits
of the nine big banks in the sample

Constant

=1504395

-213%,108

93,560

- 181?9'

- 27.41

230.679

- 96-659

e 5.355

oy 33!981

«73

«37

«50

<39

«5h

«09

«15

«15

«05

Changes in total demmnd deposits of banks are in thousandg
of dellars while changes in unborrowed reserves are in
millions of deollars,
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its assets in response teo increases in reserves in the current period, it
lost part of the reserves in the subsequent period to other banks, Changes
in demand deposits in this bank closely corresponded to changes in aggre-
gate reserves as evidenced by the high value (.73) of Rz. In the case of
the other four big banks, the coefficient for current period changes in
reserves ( AR,) was significant and the value of R° ranged from 0.37 to
0.54, It is interesting to note that all these five banks or whom the im-
pact of changes in aggregate reserves was clearly noticeable were located
in Philadelphiae This finding led to an examination of the behaviour of
demand deposits in seven other banks located in the Philadelphia region,
included in the sample. Changes in demand deposits in none of these small
banks showed any correspondence to changes in aggregate reserves, Thus
small banks located in the same region were immune to the influences felt
by the big banks. These results emphasize that the impact of the actions
of monetary authorities is felt mostly by large banke located in leading

financial centers.

Be Varying responce of size pgroups

By aggregating the changes in demand deposits of banks in each
size group, it is found that there was practically no impact of changes
in sggregate reserves on the thl':se smallest size groups and also the second
biggest group. The impact on the three middle-sized groups was not strong.
The biggest size group felt the impact most.

The procedure for estimating the reactions was the same =& in the
case of individual banks. The equation relating to the response of the
banking system was also estimated so that this wmight provide a standard of

comparison {See Toble XXXIII for the equations).



Regressions of changes in total demand deposits of size groups

Size group of
banks
Group 1
Group 2
Group 3
Group 4
Group 5
Group 6
Group 7
Group 8

Banking system

Table XXXIII

Az,

«028
(+703)

«127
(.589)

24698
(2.630)

1.622
(+702)

ka555
(2.095)

11,149
(722)

11.170
(8.571)

26,940
(4.350)

9,454
(1.186)

DBy,

- 938
(«795)

- 275
(.665)

3.691
(2,968)

«656
(+793)

1.377
(2,36K4)

16,613
(8+157)

9,267
(9.671)

= 5971
(4.909)

- 748
(1.333)

ARy o

- -0396
(+733)

g '156
(.613)

- '?6?
(2.737)

- 2%
(«731)

- 1.061
(2.179)

. 7-129
(7.522)

- 7,635
(8.919)

~ 70220
(h.527)

- 2,458
(1.234)

Constant

- 118,3

50.725

723.440

113,137

471,607

2192,6

16G6.4

315.009

30,641

Changes in total demand deposits of size groups are
in thousands of dollars while changes in unborrowed
reserves are in millions of dollars. Changes in

total demand deposite of the banking system are in
millions of dollars.

¥

0

«11
Q9

15

63

o 7h
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For the banking system, changes in demand deposits caused by
changes in unborrowed reserves Of the same period were large and in the
same direction as the change in reserves. The coefficient for reserves
lagzed two periods ( Ant_a} was negative and significant. This negative
coefficient neceds explaining., This could happen only if the banks over-
expanded deposits during a given period so that they were compelled to
contract their deposits in the subsequent pericde This appears to have
been the case as the value of the coefficient for current (AR‘_) period
changes is very large. The deposit multiplier, by adding the coefficients
for the reserve variables, was 6,656, The high value (.73) of r? indicatee
the close association between changes in demand deposits and changes in
aggregate reservess

The changes in demand deposits in the three smallest size groups
wore totally unrelated to changes in aggregate reserves, as shown by the
faet that the wvalue of e was zero in the three equations.

In the case of the three middle-sized groups, i.e., banks with
demand deposits of #5 to $10 million, $10 to 950 million, and $50 to #90
million, the impact was mild. The coefficient for at least one of the
reserve variables was signifiecant. The value of 52 was quite low ranging
from 0,05 to 0.15.

Changes in demand deposits of the second largest group, iee.,
banks with demand deposits of $50 to $90 million, were unrelated to changes
in aggregate reserves, This is consistent with the earlier finding that
changes in demand deposits of this group showed no similarity te changee
in the banking systems In contrast, there was a close parallel between

changes in demand deposits of the largest size group and changes in

17k



aggregate reserves. The coefficient for current peried changes in re-
serves was positive and significant and that furARt—-?. was negative and
significant. Changes in aggregate reserves, current and lagged, accounted
for 73 vper cent of the variance in demand deposits of this group.

It is seen from the analysis presented above that banks with de-
posits of less than {10 million are practically independent of the actions
of monetary authorities. There is no parallel between changes in their
demand deposits and changes in aggregate reserves. Even in the case of
banks with deposits between §10 million and $90 million, the influence was
only slightly felte. The main conclusion te be drawn from the study is that
the brunt of adjustment arising from changes in sggregate rescrves is borne

by banks in the largest size group.
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CHAPTER VI
CONCLUSIONS

Jardability of demand deposits was analysed at two levels, first
at the macro level of the banking system and second at the micro level of
individual banks, The study focused attention on two aspeets of the prob-
lem, the seasonal element in deposit variation and the relationship between
chanses in demand depesits and changes in aggregate reserves. The conclu=-

sions that emerge and their implications primarily for monetary poliecy are

briefly discussed below,

The importanee given in this study to the analysis of the seasonal
forces stems from the fact that they are a major element contributing te
deposit varintion pver a year. It was shown that during the period 1955-59,
the seasonal factors accounted, on the average, for 0 per cent of the
total variability, The pattern and the extent of seasonal variation both
in the total demand deposits and their different components are wvery
relevant to the 'defensive' responsibility of the centrsl bank., Quantita-
tively speaking, the seasonal offsetting operations Gominate Ydynamie' or
policy elements in the open market operatioms, The analysis of the sea=
sonal variations showed that their pattern and magnitude differed not only
among the different components ¢f demand deposits but alsc among the total
demand deposits of different classes of banks, The examination of the
sensonal pattern in the sample banka showed that hardly fifty per cent of .
them conformed to the pattern of the District, But the seasonal offe
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setting operations of the system are conducted on an aggregative basis and
therefore, like the dynamic elements; have a differential impact on banks.
This fact is not generally recognized.

In this context the 'experiment' suggested by Aschheim;® that the
monetary authority refrain from seasonal offsetting in open market opera~
tions and engage only in those open market operations that weuld be in
the pursuit of dynamic gosls alone, takes on an additional significances
The implication of thie proposal is that the monetary authority will re-
lease to the commereial banks through the discount window reserves that
previously were released by means of defensive open market operationms.
Aschheim suggested the separation of the defensive and dynamic operations
S0 as to enhance the public comprehension and appraisal of central bank
activity. But even from the narrow view of helping commercial banks to
cope with seascnal strains, there is much to be said in faver of supplying
the seasonal funds through the rediscount windows It avoids the umeven ef-
fects on banks that must necessarily result from operations conducted on an

aggregative basis. z

S

ngsePh Ag-ghh&iﬂ, Financial Iﬂterm&di“iaﬂ and the G@&lﬁ of Eﬂ’ﬁ'ﬂ’my
Policy, Papers and Froceedings of the American Iconomic Association, 1962,
Pps 360-371,

The Reserve Rank of India has been following suech a practice since
1952. The eircumstances under which the Reserve Bank of India introduced
the scheme are ggmeﬂhﬁt different. A peculisr charagteristic of the Indian
money market is the hie;hly seasonal character of variations in the demand for
funds. During the busy season, lasting roughly between Octeber and May, funde
flow out of the banking system and in the slack season, they return. Frior to
1952, the commercgial bonks provided themselves with funds needed in the busy
season through the sale of securities to the Reserve Bank, But the Reserve
Bank of India found the system of open-market purchases not so desirable as &
means of supplying funds. The customary mechanism of buying seecurities in
the busy season worked satisfactorily o long as the commersial banke repur-
chased the securities when funds flowed back to them in the slack season.
But it was found in the few years preceding 1952 that repurchases by banks in
the slack season were on a relatively small scalej accordingly, the Reserve
Bank had to carry increasing amounts of securities in its portfolic seasen
after season. The Reserve Bank therefore switched to a system whereby sea~

sonal requirements were met through rediscounte or loans rather than through
open market Operaotions.

A
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II Impact of Monetary Policy

The analysis of the timing relationships in the sequence of poliey
decisions, actions and results in the monetary and fiscal policy areas has
increasingly come to occupy the attention of economists, If the lags in-
volved are long and highly variable, they would seriously undermine the
basis for discretionary monetary or fiscal policiess, The present study
deals in part with the {irst sequence in the chain of reactions generated
after monetary authorities have acted.

The conclusion that emerges is that the banking system responds
promptly to changes in reserves and that it does not take more than a
month and a half for the full impact of changes in unborrowed reserves to
be reflected in demand deposits. An overwhelming part of the reaction to
changes in reserves occurs in the first semi-monthly period itself. The
lagged response is primarily seen only in the country I:a:::lma.3

From a study of the reactions of banks separately, the process
of transmission of reserves within the banking system emerges clearly.

In the case of central Reserve city banks, all the positive effect on de~
mand deposits of changes in aggregate reserves occurs in the same semi-
monthly period as the change in reserves, while in the subseguent periods
the effect is only negative. In the cose of country banks, changes in aggre-
gate reserves in any period lead to Mitive changes in demand deposits in

three periods. The two findings together indicate that the actions of monetary

3, useful extension of this analysis would be %o investigate the
time lag involved between chenges in aggregate reserves and changee in
the loans and investments of commercial banks. This wounld indicate in
whot order and with what speed banks sdjust their assets to changes in
reserves, '



authorities in introduecing changes in reserves through open-market opera-
tions initially affect banks in the importent financial centers and that
these effects are then transmitted to other banks through a process of
expansion or contraction of deposits set in motion by the banks affected
in the first instance. The lag in the response of country banks to changes
in aggregate reserves is, therefore,; partly accounted for by the delay in
the transmission of reserves to these banks, There is, however, reascn

to believe that part of the lagged response of country banks may alsoc be
due to their slow reaction tec changes in reserves as evidenced by a lag in
their response to changes in their ‘own' reserves.

While the response of banks in terms of timing was prompt, the
magnitude of response changed from period to periods The deposit multi-
plicr was distinetly smaller in the period 1954=50 than in 1960-6j. A
deposit multiplier lese than that of the potential multiplier during a
period of monetary restraint implies that banks are using excess reserves
that existed at the beginning of the period. But the reasons for chang-
ing values of the deposit multiplier must be found in other factors also,
An interesting result obtained in this context was that the flow of re-
serves to country banks during 1954-59 was smaller than in the later
period, Approximately 33 per cent of the new reserves went to country
banks in the period 1960-63 while the corresponding figure for the
period 1954=-59 was 23 per cent, This changing pattern has importent
consequences for monetary policy. Under a system of differing reserve
requirements, the magnitude of deposit muliiplier changes as the
distribution of rcserves among different classes of banks alters.

The reasons for the changing patterns must lie in factors such as

inter~repgional trade flows. While it has not probed inte the reasons

for such changing patterns, this investigation points to the fact



that over the short period, the pattern of distribution of new reserves is
4

unstable.

The data on deposits of individual banks made it possible to study
the impact of monetary policy on banks of different sizes. Changes in de-
mand depesits of the banking system are governed by changes in aggregate
reserves but those of individual banks are related directly only to their
own reserves which are influenced not only by changes in aggregate re=
serves but also by the trading relations of each bank with other banks.
If, however, monetary policy affects all banks more or less in the same
way, one would expect to find a certain similarity between changes in de-
mand deposits of individual banks and changes in aggregate reserves,

As fer as the banks included in the sample were concerned, it was
seen that changes in demand deposits of banks with less than $90 million
bore no relationship to changee in aggregate reserves. On the other hand,
deman;d deposits of banks with deposits of above $30 million were clearly
affected by changes in aggregate reserves. DBut even among these, only the
five largest banks moved in close step with changes in aggregate reserves.
It was also found that the change in demand deposits of small banks loca=
ted in the same region as the largest banks were unrelated to changes in
aggrepate reserves, The implication of these findings is that the connec-

tion between changes in sggregate reserves and changes in demand deposits
of small banks ic very tenuous.

"'_This changing pattern in the flow of reserves led Simmons to be-
lieve thnt monetary authorities would not be able to determine the amount
by which bank reserves must be changed in order to bring about a desired
alteration in the aggregate money stock. Sce Hdward Simmons, "The Monetary

Mechaniem Since the War," Journal of Folitieal Ecomomy, (April 1950),
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ihe gquestion whether big business or small business is affected
more by monetury controls has often been discussed. To auswer this quea-
tion it would seem to be important to find out which types of banks are
affected most. One of the findings of the present study is that the main
brunt of =djustment to changes in reserves initiated by monetary autheori-
ties is bLorne by banks with demand deposits of above $300 million. Changes
in demand deposits of only these banks are found to be in confermity with
chanzes in sggregate reserves. |

The guestion of the effect of member-bank borrowing on open-narket
operations has been debated for a long time, The Reserve position doetrine
of the 1920's held that changes in member~bank borrowing moved im a direc-
tion opposite to chsnges in unborrowed reserves and therefore had the effect
of neuiralizing the actions of monctary authorities. The theory also held
thot member banks were reluctant to be in debt and that the volume of their
borrowing was affected very little by changes in profitability. The oppos-
ite view is that banke do borrow when 1t is profitable for them to do so,
i.c., whenever the discount rate is lower than the prevailing morket rate
of interest, though there is a limit to the debt & bank is willing to incur,
& limit that is set by factors such as the tradition sgainst borrM,

The snelysis of member-bank borrowing over the twe pericds 1954<59
and 1960-53 clearly indicated that changes in borrowing moved in a direc~
tion opposite to changes in unborrowed reserves, i.e,, the dominant motive
of member-bank borrowing appears to be to olfset in part the thti of
changes in unborrowed reserves generated by monetary autherities. For the
period 1654k=59, a decrease in aggregate unborrowed reserves of 1 resulted
in an inerease in the borrowing of $.28. The offsetting borrewing occurred

in the szme semi-monthly period as the change in reserves. ‘@a inducement
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to borrow when the market rate of interest (measured in this analysis by
the mariket yield on the three months' Treasury Bill) was above the discount
rate, was also present, tut this profit motive was a very mild force
influencing the member=bank borrowing. Also, different classes of
bunks sliowed dififering degrees of sensitivity to these fectors, The
impact of these factors was strongest on the central Reserve city bankss
The fact that the ‘ederal Reserve operations are diluted by
counter~movenent through the discount window raises the question as to
what should be the target of monetary actions. Tobin has argued that
in shooting at gross reserves (unborrowed reserves plus borrowings) the
"ederal Reserve is shooting at a moving target. The Reserve position
theorists felt that because of the counteracting impaet of vorrowing,
direct control of deposit expansion through the contrel of the total
volume of bank reserves could be difficult., In aiming at gross reserves,
the ederal Reserve is hitting at a moving target but this does not
render the actions of monetary authorities ineffective, so long as
they can predict within limite the extent of member bank borrowing.
The implication of the empirical finding that member bank borrowing
moves in a direction opposite to changes in reserves is that the monetary
authorities in aiming at a given level of gross reserves pust increase
or decrease the supply of reserves through open-parket operations more
than they would have done had there been no offsetting borrowing. Or
alternately, discounting must become much more of a policy weapon than

it is nowve
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Table I
Varigbility in Government Deposits

erd in net demand Deposits other
than Government Depcsits,1962

Ceoefficient of variation
of weekly levels of

Name of Bank T.S5.Gov, net demand
Depousits deposits

other than
UeBS.Gov,

Bark of New York 4970 . 0503

Chase lanhattan « 3415 0396

Bank

Tirat National .2660 01498

City Bank

Chemical Bank New 3661 .0314

York Trust Co.

}:.Torgan Gueranty 5162 .C451

Truet Co.

Manufaecturers . 2601 .0326

Hanover Trust Co.

Irving Trust Co. 3864 <0489

Berkers Trust Co. . 1300 0420

lYarine ¥Midland . 6450 OIS

Trust Co.

United States .5619 « 1251
Trust Co.

Grace Wetional 4101 3828
Bank



Table 11 - A

Variability in Personsl Agcounts

— . e —— —

Sire of Accounts -
Average monthly
Balance in %

300

A00

500

800

Q00
1100
1200
1300
1500
1500
1600
1700
1700
1900
2100
2200
2400
2400
2400
2700
2800
3300
3400
3600
3600
3700
4800
5100
6300
6400

. — ——— s T W B i W S A WA il W, . s A e

Coefficient of wvariat-
ion ¢of monthly levels
of deposits.

« 1100
<3460
.T280
«5550
L6741
4440
5160
6000
4900
5480
2350
5790
5150
.1060
1.1650
5050
.2356
. T560
L6120
3846
. 6900
. 7360
1924
L6160
5280
.3416
2390
1760
1,0915
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Table II - A

Cont.
Size of Accounts - Ccefficient in variat-
Average onthly ion of monthly levels
Pelarce in $ of deposits
€9C0O «2700
T400 24450
T400 6120
7500 5800
8200 «3175
8800 5156
S200 4873
10900 1.5000
12200 5688
12600 «5511
12700 .5560
16600 2239
18100 5290
22700 4222
29200 . 6400
30800 1.1900C
31200 2070
52400 « 5000
54300 1800

194800 .0500



Size of Account - Average
monthly balance in $

12040
15668
17074
24383
26266
26730
32099
33208
33466
36408
36708
40699
51075
52966
53641
78591
831863
111740
119341
121491
124391
136699
155607
158310
160549
221260
228015
2302290
241850

Table II - B

Veriability irn Business Accounts

T — — (I G — i e S o W AT o e T e e

1412
.2742
.2360
6512
<3152
« 3446
3782
. 1841
1924
2238
2617
2012
. 1891
. 1687
<1930
<1702
« 1657
2327
3263
. 1852
«2250
« 3105
» 3621
2066
« 3330
- 1804
- 2982
0913
0729

Coefficient of Ver-
iation of monthly
levels of deposits
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Table II - B

Cont.
Size of Account - Coefficient of
Averare monthly Variation of monthly
balance in 8 levels of deposits
254865 .3829
275932 « 1430
2866273 «3240
305932 « 1545
349990 4291
358773 | +1940
358706 3817
365981 «3359
471723 + 3550
474839 2227
510172 2247
527522 -2669
532264 «1232
549140 + 3698
608400 +2125
1380000 -1615
2140000 « 2287
2420000 « 3033
2440000 .2526
2480000 « 2850

7420000 0970



Size of

bank —-aver—

age of

the

bi-weekly

demand

thocussen

s (D)

294 .2
3%36.8
342 .7
255.2
374 .4
278.8
398.2
A14 .0
4140
414 .1
414 .4
434 .73
453 .8
454 .73
455 .7
562.0
A67.6
465 .0
AEB.T
518.4
528.1
534 .6
5476
562.%
573 .4
590.0

de-
In
d':':'

of

Variability of Demand

Table III

Depcsite for Sample Banks.

— T —— o — e e i . e e i . . e . g

<

97 27763
32.5115
10.9544
25.5147
11,0905
16,1864
24.5357
29.4957
25.884%
23,6431
33,4962
25,2982
2% . T466
44.1%61
40.4845
28 33T
29,6142
23,3880
28.9309
50.8%30
%0.1164
21.28%8
40,5092
28.0583%5
45,2990
32,9%93

Megoures

ryi

.09271
.09653
.03196
07183
.02962
04273
.06161
07124
06252
+05709
08083
.05825
05235
07715
08884
05484
.06333
04822
.05916
. 09806
. 05027
.03981
07397
04089
07900
05583

of Variability

A

19.1862
14.671
T«101
17.675
124355
14,319
14.510
2%.797
12.884
16.792
12.714
15.513
18.297
17.227
1%.270
15.375
18.685
19.167
12351
18.414
20.300
14,580
19,867
17.7€9
25.539
2%.'7165

A/ﬁ

.06520
.04356
02072
«04976
03300
03760
03644
05748
03112
04060
.03068
03572
.04032
04048
.02912
03328
.03896
03952
.02732
03552
03644
02728
03628
.03160
04452
04028

69



Size of

bark - aver-

eage of the
bi-weekly
demard de-

posite.

thcocusaunds of

$ (D)

59545
5970
598.3
612.6
615.2
654 .7
664 .5
666.2
682 .1
663 ,2
©55.6
T18.7
725.9
735 .5
760 .1
T64 .3
806.Y
8%6.5
862 .1
£86.5
887.5
£91.9
901.8
921.%
1020.8
1052 .2
11759

36.755%
37.3630
46.2168
22 .6274
32.4100
33,8082
34 .3656
24 .2198
58.3%095
80,6949
32.2305
37.4165
30.4795
511077
33,2114
63.6719
315170
32021
52.1248
€4 .5458&
55.9553
3€.6800
97.93536
50.4876
55.0%63
36.5513
127.0393

Table 111
Cont.

Measureg of Variability

r/ﬁ

06172
06258
07725
.03693
.05512
05168
05171
05136
085486
11840
04634
05206
04168
06948
. 04369
. 10947
045077
04447
05509
07276
063504
04113
. 10859
05480
» 05390
03473
. 10€03

A

23%.082
25.289
19.887
21.269
19.31%
21.553
20.068
25.049
27.557
35.417
17.760
20.124
22.009
26.920
20.857
27331
25.111
21.414
24 .240
29.006
22.472
27.007
394355
31.914
26,949
21.086
80,385

Al D

.03876
04263
.033%24
03472
03140
03292
03020
03760
- 04040
05184
02556
. 02800
03032
03932
02744
.03576
03112
« 02560
02748
03272
. 02532
.03028
04364
-03464
02640
. 02004
.068%6
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Table III
Cont.

Size of
bank - aver-—
age of the

g;‘j;‘gk}i‘; ’ Measures of Variability
yfsfs: In

;:Ac(:%?n,nda of & f/ﬁ g ﬂ/f}
1193.0 45.2437 .03792 33.118 02776
1291 .1 66.9252 06733 32.123 .02488
1346.5 45 .5741 .03384 34 .255 .02544
137%.6 152.7000 01116 55.054 . 04008
1454 .3 £0.8331  .05588 30.424 .02092
1481.6G 122.8820 08292 56.%12 03880
1484 .5 84 .76473 05709 28.206 .01900
1561.6 105.0285 .06725 62.526 04004
1663.1 g0.0055 «05411 43,374 02608
1729.0 134 .06%4 07153 T4 .554 .04312
1874 .6 320.193%6 . 17081 78.108 . 04220
1970.6 76.8049 .03897 537516 .01904
2051.3 184.1874 08979 75.488 03680
2202.8 111.0495 «05041 50.576 .02296
2275.8 113.0T707 .04968 59.444 02612
2430.4 T4 . 6592 030719 56.483 02324
2604 .73 151.4100 .05813 83,754 03216
2681.9 167.7349 06254 71.768 02676
3034.0 97.9615 . 02569 5'T+525 L0196
3043,9 108.9954 035807 85.107 02796
3089.0 474 ,986%3 15376 T7.966 02524
3143.8 185,1917 »05890 96.452 .03068
34264 137.3098 .04007 £3.330 .024%2
3555.8 170.7219 04801 117.057 .03%292
3745,.2 210.7€89 05628 117,749 03144
3957.3 260.1240 06573 105,739 02672
3080 .4 265.0867 06659 201.408 05060
4230.0 26%,1746 . 06644 E8.63%0 «02100



Table III
Cont.
Size of bank
average cof
the bi-weekly Measures of Veriability
gier-:lis_.x d .d?pcﬁ}s'.its .
EL(%I{CLSLLUB of & a‘/ﬁ . A/f
5665 .1 189.6312 .04064 118.680 02554
4766.73 211.6199 04439 167.583 03516
534049 188.E120 +035%5 145,486 02724
5447 .8 202 ,0767 .05361 206,184 03764
5766.7 401.9191 06969 199.528 .03460
6377.6 910.1164 - 14360 290.262 04580
7706,.4 373.5251 .04E46 180,022 .02336
£785.6 %46.39E6 .03942 255+10% 02676
10242.6 1348,8633 .13169 332,680 03248
11331,5 768.9980 . 06796 373,486 03296
12225.9 309.3446 .02530 179.965 01472
12320.5 490.7249 03982 366.658 .02976
12816.0 2224 .9910 17361 525.456 +04100
20447,.3 702 ,6898 .03436 539.809 02640
32610.5 911.5832 02795 890.919 .02732
51242.9 126.1502 .02461 957.217 .01868
5T7426.6 1608.91€7 . 02801 1205.559 02100
58352,6 4251 ., 44736 »0T7285 1743.576 .02988€
58741,2 2825,1412 04806 1139.579 .01940
65978,6 5204 .,6750 07884 1781.422 .02700
68140.0 1722.5968 02528 1349.172 01980
T1509.4 1815 .4E45 02536  1666.136 02328
90667.6 A080.3%34 04500 3303.927 .03644
105238.7 3580.0659 06592 3006.249 02752
1083801 .0 9329,5726 08489 6241.140 05676
112543%.0 10264 .18%86 098120 9579 .660 08512
194665.0 46473 .,4503 02364 4524 .015 02324
228863%.0 2%624.1023 10322 14116.270 06168
340635 .0 6913.3422 02028  5671.494 .01664
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Size of

benkk aver-
age of the
bi —weelkly
demand de-
posits. In
thousands of

§ (D) 3
530071.3 10798 .2691
S02081 .1 24991 .5490

Description of sSymbolss

B = average of the bi-weekly levels of demend deposits.

O
i

Table I1IX

Cont.

Measures of Variability

675

15772
02037
.03316
02770

demand depodbs.

A = average of the bi-weckly changes (ignoring sign)

in demand deposits.

A

6696.359
G032.415

23100.832-

16057.044

(A1l in thousands of dollars.)

A5

01720
01704
03008
01760

standard deviation of the bi-weekly lewels of
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Table IV

Variability of Time Degosits for
Sample Banks

el T G ——

Sige cof bark standard deviat-

average of the ion of the resid- 5

b I]_‘.‘JEE"}E],_",*' _ lg-w'g?j},? ual gfi;ef-:? the h/_ro
of time depositse elimination of

in thcusands of trend in thous-

$ (TD) ands of § (o )

384 .000 €.5070C 02215

436.600 10.6549 02440

467.400 4.2108 .00%00

496.692 38.6892 07789

544 .500 10.6712 01959

549,461 4.1181 00747

602.500 18.5817 03084

610.1153 5.6086 00919

621.8461 12.57591 020223
642.615 6.4430 .01002

636.153 1T:37121 01787
654 .307 E.3212 01271

682,807 18.6658 +02736

T07.461 7.9032 L1117

708.500 15.8476 02236

714 .615 6.6663 009352

726.000 11.2876 01554

732.038 T.05022 00963

T37.500 4.8812 00661

T49.230 8.0327 .01072

T76%.961 11.4513 .01498

T71.2692 7.5620 .00983%

823.000 5.8807 00714

825.500 6.9704 00844

826,269 15.1702 01829

898,307 10.7756 01199

054.192 10.%249 01082

960 .000 12,9170 013455
964,961 11.9640 012398



Size of bark-
average of the
biweekly levels
cf time de,.osits
in thousanos

& (TD)

1008.15%5¢
1027.653%8
1046.3076
1066.9615
1071.6923
1111 4250
1113.65386
1121 .153%8
1136.0384
1140.1153
1141 .0000
1154 ,9230
1180,.3461
11985.7308
1227.2602
1250.3076
1262.0384
129%.49615
1314 .4615
1365 .6538
1408.576¢
1432 .2692
145%.6154
1666.6427%
1732 .2692
1746 .C000
1782.4615
1612.6923
1927.11538
1632.0769
2123%,0%84
2159, 1194

Table IV

Cont.

Standard deviation
¢t tne residual after
the elimination of
trend dn thousands
of § C"*)

('

5.48610

5.94723
15.46119
3.99776
116.05872
13.62710
S5.65792
E.4572¢&
25 .04362
10.42674
37.05166
1£.60934
5.7T4659
30.41074
22.5T7160
12.52969
14.14223
9.05528
80.73632
16.72061
16.,75104
28.25229
11.54676
133.91427
21,52004
12.51660
14.,66372
02,0653%4
17.17895
36.49425
41.95491
17.6203%1

.9
“/-f';

00544
00578
.01286
00374
.10826
01226
00872
00700
.022045
009135
03247
01611
.00486
02553
.018%6
01034
01103
00659
.06142
01444
01189
.018632
00794
08034
01242
007943
. 00822
.01217
. 00891
. 01688
01976
00818
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Table IV
Cont.
Size cf bark-

averege of the
biweekly levels

Standaerd deviaticn
cf the rescidual after
the elimination of

of time deposits trend in thousands

%3—4“.[‘;;(), pends of of & (%.) 5"“/7_5.’
2185.3461 20.54614 .00940
51071.2461 35 .,£9517 01638
59%0,115%3 27.67389 01236
2607 L ARG 37.66540 01505
DaT7R ,BH46 228,690%7 07684
2066,6154 26,79897 00818
%160.0000 25,41462 .00739
3215.1023 36.74636 01142
3%60.0769 42 .66522 01269
S E5E. BOTE £6.,16999 02375
3753 .4615 28.31679 00754
3591 . 7692 76.83559 019724
4154 .4577 50.69175 01236
A5T74 . 3461 582.65672 12737
4963 .6538 55.86860 +01125
5177.1923 45,50979 . 00879
5374,1153 382.40682 07104
5557.1154 37.27225 .00676
5697.115% 38.51993 00676
58004615 25.31631 «00436
B797.5%384 B3.08453 101433
6AG0.6154 132.54127 .02042
6586. 7307 55 67904 00845
6713.192% E7.11€60 .01297
6897.2692 237.74324 03446
7277.0385 48.19070 00662
827T.3846 89.41669 010890
9210.0385 120,02701 01303



197
Tehle IV
Cont.

gize cf bank- Standard deviaticn

average cf the of the residual after
b-_iw-::{el-'.ly ;' evels the elinirnation of T
of {(.;me c_ﬁ_ef___;c-sits trer}d in thousands /TF
in thousands of of § (’Q)
& (TD)
10,446.9615 76.69947 00734
11,295.4615 64.56144 .00571
12,300.8077 551.59472 04809
12,614 .3846 £3.62626 00662
16,67%.6153 963,29256 05156
20,461.8461 153.70803 00751
28,137.7307 660.91012 .02348
34,281 .5380 192.143%19 00560
34 ,956.7300 1487.67713 04255
38,242.2300 3T72.73703 00574
40,104.9615 360.80035 «00E99
47,877.5000 843%.95184 01762
48,317.9615 1103.89558 . 02284
56,186.5364 45T7.23330 00813
64,08 .0384 982.48%42 01533
65,759.8076 406, 78730 00621
66,066,.2307 1651.04025 02501
66,584 .53860 643.74770 00562
T0,625.0384 4045 .44811 .05728
T6,527.9230 276.96039 00360
103,941.3461 6307.16044 06144
160,667.6538 5121.5346€ 03187
176,503.5000 4179.555980 02368
178,806.6538 5600.7010C 03134
209,08%.6923 4498 ,80000 .02151



Table V

Regressions on Seasonal Index

———— —— ———— T — —— . S S, o S T i S, o,

Bank Hc. Constant £ Coefficient A = a.
1 .093E 2.0858% 4255 15.4948
2 2129 . 5166 0348 15.5594
3 .1106 1.7601 .1938  27.6902
4 1.6540 2.1634* «533%4 112339
b « 200% 3212 0854 25,0456
6 « 7796 3.8531% 4581 46,9553
7 1015 2721 . 0925 35.4455
& 0221 . 7822 0106 22.5571
9 .05%6 5.1456% 8227 16.5738
10 - 3576 1.6941% 3146 15.4542
11 . 1074 5+9635 0646 290.7200
12 « 1609 2.7122 0856 115,7257
13 0102 2567 .0922 30.1129
14 « 1088 . 6867 .0244 20,8260
15 JAETO 2.53828% 2853 37.2506
16 1.8211 2.1787 .1066 66.8655
17 .0258 1.3%6E4 0344 43.8353
16 L0367 1. 4088% +3199 11,3839
19 . 1499 6656 0032 14.9787
20 « 3651 9376 15978 7.7140
21 1.2579 2..6824% «2655 AT.1064
22 « 3297 8110 L0607 12.5288
23 . 3A3E G . 3800 14.8464
24 <0030 5e4459% 6367 47.4%314
&b 0385 . e 2T790* +516% 19.9030
26 JOATT 1.5760 « 1635 25.693%
27 <1670 2.,%16G4 L0678 973278
2& « 3476 5714 0656 59925
29 . 2460 1.1563% « 336" 6.565%
30 +1235 1.0560 2221 8.6092
= 0260 . 7075 .1228 6.,4199



Bank No
2%
34
55
36
37
b1
39
a0
41
a2
43
44
45
46
4
48
49
50
2
he
a3
54
55
56
-

66

Congtant

8671
12773
1.0126
1.0044
1.4C44
1.2759

. 1654

(261

4742

<0600

0654

1172

2741

. 3685

8255

0338
1.0923

24966

+0583

8799

4801

« BE30

«3516

« 08351

5265

0006

- 0935

<0532

L0662

< BEBT

-0354

1377

0783

0328

Table V

Cont.

p Coefficient

+3145
B «5709%
3.82T1%
5«1567*
2.489%%
3F.626%*
2. 3832%
1379
«9T0O3%
3 .2035%
+EB1TS
« 3585
1.8598
5924
1.6447
C <0217
« 6376
4682
1.0003%
4.1345%
1.2044
1.6561
1 T510%
1.9912%
2.9399*%
2.9732%
1.0738
2.2038%
3.0159
«5515
3.08286%
1.1567*
2.2008
2.3148%

- A

R
0894
5664
AQ44
«5428
<4278
«5729
5512
«1675
L4847
L4216
0708
.0230
. 1138
0348
. 2003
.0999
0766
0106
1647
.6186
0531
0616
3040
2946
. 1889
5757
- 0833
- J792
0402
0155
<5680
2707
2496
L6671

- a
s

33.2839
27.0308
56.3395
61.6188
21.6873
27.21€65
25.6996
19.2791
2.7033
37.0712
6.7511
5.5700
£6.6922
18.1778
23.4704
35,1011
6.9239
5.0804
10,2649
29.5526
29,2200
45,1877
16.6192
2%.0914
79,0624
18,0816
18.7811
G.8014
202.8138
11.9226
20,0202
B8.5768
%3, 6701
T«575%

W



Bank ¥g¢

&7
66
£Q
70
T1
72
£
T4
75
76
i 4
78

80
81

&2
£3
€4
85
86
87
£6

£Q

G0
91
92
83
94
95
96
97

9%

Constant

.2900
0035
. G479
0107
0243
0767
«0491
« 1594
«2009
«210G
« 2004
0952
5785
« 3225
QUEY
JA01E
2624
« 3828
« 3892
1166
0730
«6ERD
« 194 €
« 3295
6536
<4315
0487
2224
. 0208
0903
~OB27
2.8844
0725

Table V

Cont.

Y- Coefficient

1.3562%
<4266
. T5435%
. T143x

1.0735%

1.2C96%
cOG40*

1.0435
+ 3700

2.2294
1780

.+ 8582

5.8077*

2.23%546%

2.9735%

2.7392%
5008
« 9802

1.43%09*

1.0001%

2. 4095%
L60EB1T

1+4599

2.4842

10112

1.4029%

2.6150%

T.2309*

2.8332"
. 3854

.+ 6446

1.6541
2563

P ™

R
4829
.0565
. 6066
« 3904
4863
5892
5197
.0B16
Q861
.1346
.08E9
« 1045
« 1285
4252
6368
4967
0196
$ 2362
2822
4202
6545
0301
+ 1435
. 1947
- 1438
50085
6620
5666
. TEO2
0695
0471
« 1143
0726

—
=

5.6340
2.4561
. 7087
1.3500
2.2621
1.9537
1.6141
17.9407
34,9667
59.7321
10,1507
10.4814
36,0012
17.8042
14.1906
20.6153
10.3650
7.1103
12.5170
3.,6376
8,6590
8.9779
04 ,4204
54.9269
11.6992
5.1600
g, 8600
109.9118
6.5296
17.0278
8.7698
51.4128
7.1837



Table V

Cont.
Bark Mo Constant @ Coefficient & g
100 5179 2.3837 . 0870 60,3471
101 0151 4,T7276% A66E 66,5013
102 + 9463 4 .4788 1165 166.6457
103% + 1405 2.9558* 4200 31.T4ES
104 <1406 1.3762 .0292 A6.2823
105 0956 1.1721% S5T97 L 2.7674
106 « 1681 2.3924 0799 45.3330
107 1074 1.3681 0795 31.2580
108 +1358 3.5676% 4866 36.2951
109 1452 1.8550% 2914 20.2924
110 «3462 3 4834K 6139 21.3753
111 . 6225 2. 9038 .5130 21.8221
112 1.0178 2.6181* «3302 34,7657
115 14904 6185 .0289 18.0458
114 T« V726 2.7603% 4017 2G.6054

Inplies sisnificance at .025 level.



