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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

micro level of individual banks. The study focuses 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 analysis relating to the

response of the banking system and of the individxial banks included in the

sample to changes in aggregate reserves initiated by monetary authorities.

It is seen from this investi^{:ation that the response of the banking system

to changes in unborrovsfed reserves is prompt and that it does not take
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CHAPTER I

FACTORS La^kDING TO CHANGES IN DEPOSITS^

THE THEOHETICAL FOUNaaTIONS

In examining deposit variability, its nature and causes, the

necessary point of departiire must be a theoretical examination of tiie fao<-

tors that determine the level of deposits at any given time. The subject

of creation and destruction of deposits is not a new one; 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 process.^

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 monetai^

authorities whose influence is felt in two wayss their actions result in

the creation and destruction of bank reserves, thereby affecting the base

of deposit creation or destruction; 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 system. The banks* business consists of investing and lending and the

1
In the earlier part of the analysis the institutional framework

Of the U*S, has been primarily kept in mind.



banking system, by virtue of the swift and continuotis flow of f^^nds among

basics, builds a volume of deposits that is a multiple of the change in

reserves. Third, there is the general public which influences the voliime

of deposits in two wayss their needs and desires influence the lending

policy of banlcs, and their preference between deposits and hand-to-hand

currency affects the volme of bank reserves. To complete the dramatis

personae, we must add two more characters, the Trcasiiry and gold flows,

both affecting the volume of bank reserves.

Looking at the problem from a ftmctional standpoint, we may group

the factors influencing the volume of banlc deposits into those which af

fect the level of bank reserves and those which influence the multiplier

2
effect. 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 Treasixry and, finally,

the gold flows. Under the second category ccmie 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

he useful to distinguish between independent or market factors and policy

decisions# Some of the factors that influence "ttie voltime of bank reserves

are independent of the control of the monetary authoritiesj these are here

referred to as market factors# They include Federal Reserve credit in the

form of float, gold flov/s and, to some extent, changes in the Treasury

balances with Federal Reserve banks. In contrast to these factors aJpe the

%he term *multiplier effect* refers to the process 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 reserves.

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

3
and long run, as their policies are designed to meet both seasonal 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 Reserve banks, the short run changes are

much larger than long run changes.

Factors leading to changes in bank reserves have been examined at

length in many places. It is not, therefore, proposed to go into a

detailed acooimt 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 v;hich, in t-urn,

is accomplished by influencing bank reserves. C^janges 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

%he seasonal factors account for a significant proportion of the
changes in demand deposits and reserves# Chapter II is devoted to a de
tailed examination of the seasonal element in changes in demand deposits.

'^For a very good account see Modern Monetary Mechanics. Federal
Reserve Bank of Chicago,
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reqtiirernents has a similar effect, though its influence is felt throu^ 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 v/as pointed out earlier, this is not the result

of a policy decision.

A few institutions besides commercial btuiks, like the Treasury,

foreign central banks, and international institutions, maintain accomts

with Federal SeserVe 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

to 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 initiative of

foreign central banks and governments and is closely bound up with the bal

ance of payments position.

The preferences of the public as betv/een currency and demand depos—

its also affect the level of bank reserves."^ Should the public decide to

^Gambino, an Italian writer, charges English economists and particu
larly Keynes and Robertson with misunderstanding the role of the public in
determining the volxime of deposits* He cites in support of his contention
the following passage from Robertson's Banl-dng Folley and Frice Level*
"The public as a whole cannot directly determine the slae of the aggregate of
bank deposits which lies taainly at all events v/ithin the discretion of banks."
Gambino's point la that the public can vary its relative demand for cash and
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 system, as a ♦lender* to the banks and not merely as *borrowers*
from the banks," Gambino, therefore^feels, that once bank deposits are in-
Ciude<^art of the money supply, to treat money supply as being determined
exclusively by monetary authorities is open to question. Gambino has, how-
ever, overstated his case because a central bank has enough powers to keep the
money stock at the level it desires. A. Gambino, "Money Supply and Interest
Rate in Recent Macro-economic Conceptions," Banca Nazionale del Lavoro
Quarterly Review, September, 195^» ll^f-116. D. fi, Robertson, Banking
Follcy and Price Level, London; P.S. King & Son, Ltd., 1932« P* 53.



reduce by a certain amount the currency tliey hold on hand, and transfer that

amount to the banks, the bank reserves v/ould be increased to that extent.

On the other hand, an increase in the holding of ciirrency will decrease bank

reserves. The increase in currency which asm 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

i® ustially 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,

IX The Process of Multiple Expansion of Deposits

Given the increase in bank reserves, how does the banking systsn

build a volume of deposits which is a multiple of these reserves? It is

this phenomenon which is usually described in banking literature as "creation"

of credit or deposits. Whether or not banks can "create" 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 make a distinction between the

functioning of an individual bank and of the banking system. Thanks to the

6
writings of Phillipa, Crick and others, it is now a well-accepted doctrine

that banks "are not merely traders in money but also in an important sense

*7
manufacturers of money,"'

£

C, A, Phillips, Bank Credit, New torki The Macmillan Company, 1921*
W, F. Crick, "The Genesis of Panic Deposits," Sconomica, VII, 1927, pp,19l""
2021 reprinted in Readings in Monetary Theory, pp. 51*93*

S, Sayers, Modern Banking, Oxfordt Oxford University Press, 1956,
p* 1*



The essence of mxiltiple expansion of deposits lies in the faOt 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 \d.th

other banks in the form of deposits and it is this continuing flow of funds

frcan bank to bank that ultimately enables the system to support a volume Of

deposits that is a multiple of the banlt reserves. The phenomenon of Enilti-

pie 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

8
ccmimoa knowledge 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 broisght out as explicitly as they

need to be. The following sections, therefore, present a systematic formu

lation of deposit creation under varying assttmptions.

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

The simplest of all formulas is the one which makes only the asstsip-

tion that each bank has to maintain a ratio, "r", of deposits in the form

of reserves. Under this scheme no part of the bank reserve® at any stage

9escapes into hand-to-hand currency. The loan granted by a bank out of

excess reserves is fully deposited with other banks. If there is an in

crease in bank reserves by AS, then under this system the total increase
yV -g

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

8There seems to be some confusion still persisting in the minds
of certain writers. See the Appendix to the chapter for a criticism of
the stand taken by Gurley and Shaw,

an investment.

9"^The analysi® is not affected if the bank grant® a loan or buy®

'I - I



(say, due to open market purchases by the central bank), maintains as

reserves an amount equal to ^R*r and lends /iR(l-r)» All the amount that

is lent goes to the other banks which maintain reserves equal to AS(l-i')r

and lend in turn AR(l-r) (l-r)» Tlius the process goes on in an infinite

series* The total increase 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 C/iD) can therefore be represented as follows?

Aiy + AS (l-r) + AH (l-r)^ + ... + AH (l-r)^""^
y\ p A R

since o ■< r ■< 1, , as n approaches OO, (l)

For the purpose of making the analysis clear, the simple assumption

was made that all the loans granted by a bonk reach other banks in the form

of additional deposits. The possibility that a part of the loans granted

by a bonk may come back to the same bank in the form of additional de

posits was ignored. The introduction of this assumption does not, however,

affect the deposit multiplier for the banl<ing system, even though it will

affect the deposit expansion coefficient for each bank.

Let us make the Phillips assumption that a ratio, "k", of the

loans granted by a banlc remains with the bank in the form of deposits.

Then the change in deposits for a single bank whose reserves initi-

ially changed by^I^R will be represented by the following series?

« As -»■ AS (l-r)k t AS d-r) AS (l-r)^"V*"\
since 0 < r or k <, 1, this will be equal to

1 ae n approaches Cot*
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The deposit rataltiplier for each bank will be + kr ' ^ follow

through the impaot of this in the entire banking system.

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

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

•  i , OP this, (1-r) (1-k) times will reach the second bank
l**ic '4' ICZ*

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

bank will be '" " times what it receives and the total for the second

bank will be

(l-r) Cl-k)
ARx

(1-k + kr) 1-R: ^

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

by the following series:

AS (l-r) (1-k) (l-r)*""^ (l-k)""*^
e  ̂ —- 4.

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

R  (1-k t kr)

1-k + kr (l-k + kr) - (l-r) (1-k)

AS
,  vjhere r and k ̂  1 and n

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 sarae baJEjk In the

form of deposits.

10The monopoly bank situation ia only a special case where k»l
and, therefore, the deposit raultipliet' is equal to 1/r,

i



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,^^ when they worked out their analysis, treated the volume of

redeposits as being determined by the relative size of the expanding bank#

12
More recently, Robert lihimer classified the transactions of a bank as

falling under four different categories and urged the need to biiild up "the

balance of payments" of a bank by taking into consideration all the differ

ing Icinds of transactions. His argtament primarily i® 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 individual hank relative to that of other

banks." All these refinements are tjsefiil to understand the behaviour of

individual banks. But so long as these refinements do not affect the con

version of deposits into cxirrency, for the hanking system as a whole, the

results will be just the same as under conditions where these refinements

are not introduced.

On© more point needs to be made before we introduce other assump*

tions. Several ways by vdiich bank reserves can be increased were indicated

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

1'?by which the increase in reserves occurs? Horwich made a study that was

11
James W, Angell and Karl F, Ficek, "The IJxpansion of Bank Credit,"

Journal of Political Economy, Vol. ̂ 1 (1935), PP» 1-32, 152-193#

12
Emmer, "The Credit Expansion Eciuation of an Individual Bank,"

Journal of Finance, September, 1956, p. 332.

13George Horwich, "Elements of. Timing and Response in the Balance
Sheet of Banking," Joumal of Finance, 1957, pp. 240-2^2.

- - ■ - liiiTfnrrtir'niii'rrr^fTrir'p-ii-'-yT-'-- • intirir .,', • ii ii" ir -riTiifirr"
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concerned with the speed and magnitude by which "earning assets" reacted to

changes in reserve holdings and introduced the concept of "effective re

serves" %d.th 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 (4 R) flowing to the banking sys

tem via primary deposits created by transfer of currency furnishes^ 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

(l—f)
fon the banking system in the first case will be ■ y"""" ^

R
second case i-t will be ——, To reduce both types of reserves irto re-

r

serves of the same capacity, Horwich mtiltiplied the reserves coming into

hanks by way of stock issues, earned surpl\is, and Federal Reserve borrowings

hy a factor This difference in capacity of bank reserves is valid only

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

he equal to

Cash drain as a limiting factor

Now we introduce an additional assutaption that a part of the In

creased bank reserves leaves the banking system in the form of hand-to-hand

currency. This 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

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

1^C, R* Whlttlesey, et al.. Money and Banking, Analysis and Policy,
(Mew lorki The Mactnillan Company, 19^3)♦ P* 106, ~
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ae follows;

AN bs B.^D r = fflinimtim reserve ratio

AS^e r.AD Nsc currency in circulation

AM+AR^aAIl De« demand deposits

•  AD(n+r) e A R R *: total bank reserves

Ad » AR R^ =» bank reserves wiiich remain in the
n+r banking system

n » tlie ratio between demand deposit©
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 dravrbacks. 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 fro®

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 dynamic©

of the multiple expansion process, indicating how the funds move and where

the leakages can occur.

When the assumption of cash drain is introduced, it is iiseftil to

distinguish the drain that occurs out of primary from that which occurs out

of derivative deposits. Bank deposits come into existence in two ways. In

the first place, a bank creates them in favor of depositors for value re

ceived either in the form of cash or of checks drawn on other bank®^ fhese

are referred to as •primary deposits* or as Keyne® called the®^^ ̂ passively

15J. M. Keynea, Treatise on Honey, Vol.1, (londons Macmillan 1$ Co.,
1958), p. 2%.
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created deposits*" Secondly, deposits are created when a bank grants a loan

(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* ♦ Each individual bank regards its actively

created deposits as flowing out of its passively created deposits* 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 mxiltiple ^pansion

of deposits, clarity and consistency require that the distinction be main

tained in the case of cash drain too*

Assume as before that the reserves of a bank are increased by A fi

and that the minimiira reserve ratio is r. Tlien bank No* 1 lends Al?(l-r).

The amount of reserves that will be with bank No* 2 before it starts lending

will be A R(l-r) less the amount of currency taken out by the borrowers of

bank No, 1 which 1® 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 No. 2 which is referred to as cash drain out of pri

mary deposits* The chief advantage of Introducing specifically the two

poeslble 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 subscribing to the view that has been put forward by scx&e writers

that the difference betv^een * primary' and 'derivative* deposits is the same
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as the distinction betvfeen *money reserves' and 'worlting capital.* Ftckb

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 cosh drain between these two types may,

however, arise becaiise of the difference in the holders of these deposits.

Since the derivative deposits are the resiilt primarily of the lending opera

tions, an overwhelmixigly 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 drain arises not out

of motivation but frcms the necessity to spell out as clearly as possible

the steps in the expansion process.

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

17deposits a ratio e* escapes in the form of hand-to-hand ciirrency, 5he 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 ̂  B, This is a primary deposit of

ig
This distinction is made very specifically by Halm, but it really

dates back to the writings of Phillips. Part of the confusion arises out of
Phillips* definition of derivative deposit which is defined as "one which
arises directly from a loan or which is accumulated by a borrower in antici
pation of the repayment of a loan." This is very different from the defin
ition given by Keynes or as it is normally understood, George lalffi. Monetary
Theory, (Philadelphia; The Blackiston Company, 19^6) , p, Phillips,
££• Pit,, p, kO,

17e* 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, @* is,
therefore, equal to the proportion of cash withdrawn, 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, e*, of this escapes in the form of cvirrcncy,

the bamk is left with ̂  R (1-e*), out of which it lends (l-e*) (l-r),

Vihen 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*) (l~r). The increase in deposits can be represented by the series

=  AR(l-e') + /^B(l-e*)^ (l-r) + (l-e*)'^<l-r)^''^,

Since (l-r)(l~e') is 1, tlvLs sum will be?

AR (l-e») .. _ 2(1) (a)

Cl-eO" " r+e- O-r) ° approaches 00 .

The increase in currency in circulation (AN) that occiirs in this

19
process of expansion can also be calculated* It will be:

AN = AH e + (l-r)(l-e) e» +.*. + jQR (l-r)^"*^ (l-e)*^"'^

Ah e' AR e» ^ 2 (l) (b)
1 - (l-r) d-e') ' r t e' (l-r) ̂

The change in money supply ( M) as a consequence of a change in

bai& reserves can now be obtained by summing up the change in demand deposits

and the change in currency. The increase in money supply will therefore bet

AM =.Ad + AN « , ARr t e' (l-r) r +• e' Xl-r)

.  ̂R „ 2(1) Cc)
r + ©' ti*r) ^

i3
It is inappropriate, however, to make this asstimption if the

initial primary deposit was created by the transfer of currency from the
public to the bank. But the definition of e* rules out such a case. See
previous footnote.

19
The second term in the series is derived as follows! out of the

increase in reserves, AR, e* of it leaked out in the form of crirrency.
Bank No# 1 lent AR (l-e*) (l-r), Vftaen this aaiount reached the second bank,
e* of it leaked out in currency* Therefore, at the second stage, the leak
age into currency is equal to AB (1-e*) (l-r) *e*.
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Cash drain out of derivative deposits. la the case of cash drain

out of derivative deposits, Bank 1, whose reserves initially increased by

-AR can safely lend (1—r) A S» The borrowers who raake use of these loans

20withdraw "e" times this in the form of currency and the deposits that

reach the other bank will bo A R (l-^r) (l~e)-» The increase in deposits

will be represented by the following series:

Ad Ar I- AR (l-r) (1-e) + + AR (l-r)^"^(l~e)®*^

A R A R 2 (2) (a)
"  l-a-r) U^e) " ^

2.0
The ratio "e" has been defined as the proportion of derivative

deposits that leaks out of the banking system in the form of currency.
Some writers while defining "e" in tliis particular way have also stated
that "e" measures the preference of the community for currency out of the
total money supply. For example, EridiSchneider defines this ratio "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 ratio as
being AN/ (AN A AN representing the increase in currency and
A D the increase in deposits,

Erich 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 increase in new credits.
(An implicit assiuBption here is that there is no drain out of priiaary 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. In the
latter case, the ratio of cash drain to new credits will be larger than
the ratio of currency to total money supply, since

®  ® (1-r) and as (1-r)
1 + e (i^) i + e (1-r) ~

where e ® ratio of cash drain to new credits, end
c  ratio of currency to total money supply,

Erich Schneider, Money, Income and Bmploytnent, (London: Oeoree Allen and
UnvAn Ltd., 1962), ppT '
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The increase in cxirrency in this case vd.ll bet

AN S AR (1-r) 0 +A R (l-r) (l-s) e + *». -f- ^ H (l-r)^Cl-e)^''^e

A R (l-r) e
l-(i-r) (1-s)

R Cl-r) e . _ ...
r ̂  e (l^) 2 (2) (b)

The- incroMse in money supply vd.ll bei

Am a Ad 4- AN «— Y-i 'v * A,?
r + e (1-r) r + e (l-r>

Cash drain out of primary and derivatire deposits« Case 2 (1) »ade

the assumption that tJiere was external drain out of prisjary deposits and

case 2 (2) made the assumption that there was external drain out oi deriya*

tive deposits# Now changes in deposits and in currency in circulation may

be calculated vdth both tjrpes of drains introduced# The assumptions,

therefore, are (a) a ©inimum reserve ratio, "r", and {b) a proportion, "a*"

which escapee out of increased primary deposits in the form of currency

and a proportion "e" which escapes out of increased derivative deposits

in ciirrcncy# Then the increase in deposits will be represented by the

following geometric series«

^ D * AR(l-e*) 4-A R(l.e*)^(l-r)(l-e) 4-#,.+ A R(l-e*

A H (1«G*) 21 ^ , V
« iVfi.rid"f^rferr> • 0^ 3 CD U)

21The cash drain that occurs between any two stages in the multi
plier process has been treated as occurring partly out of derivative depos*
its and, partly out of primary deposits# If one were to ignore this dis
tinction, til© aiijount of deposits at any stage will be (1-r) Cl-e^) of what
it was at the previotis stage# "et" i® the total cash drain that occurs
between two stages expressed as a proportion of (1-r) times the prtvlcnt®
level of deposits# This means that will be «cual to (e v «♦ * ee*)#
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The increase in c\irrency will be!

^ N « ^ Re» R(l-e*) (l-r)e +-3 Re» (l-e») (l-r) (l-e)

+ ̂  Re (l-0«)^ (1-r)^ (1-e) -i- ***

^ He* + A He(l-e*) (l-r) e ^ t-is
°  i -'(l-r) a-ei (X-e>y * ^

The increase in aoney supply will bes

R  (1-e*) + e* ■¥ e(l-e*) (l-r) • 3 (1) (c)
^ " 1 - (l-r) il^e) (l-e*> ^

G. Lea]va.r;o into tinie deposits

It was assufflod so far that there was only one kind of deposit, namely

demand deposits, and that reserves v^ere to be maintained by bsmks against

these deposits only. Now an additional element is introduced that bank re*-

serves support both time and demand deposits and that the minimuffl reserve

ratios to be maintained against these two kinds of deposits are different.

What this means in effect is that, just like cash drain, a part of the change

in bank reserves lealis 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 banlting system,

Wiile the results under this new system can be studied along the

dynamic process multiplier analysis followed earlier, the analysis becomes

cuHiboraome because of the number of feedbacks at each stage. What happens

can be pictured fr<» the following set of equilibrium conditionsJ
demand deposits

-A » r. ̂  BP + Tp'^ W ® time deposits
-idTB St t ♦ ^ BB ^1 minimuia reserve ratio against BB

A S •<' A R » A H rp « rainiinum reserve ratio against TD
A N + A SB ^ M M • a ffloney supply

IB ss ratio of total money supply
held in the form of currency

t  be ratio between time deposit®
and defsand depOBits
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Under these conditions!

AS (1-ra)
A DD

+ m (I'-m)

(1-m) t
A ID s Ah. ----------------

r 4- m (l-r^^) + r^t (l-m)

SI

and AN a? A H
r 4- mCl-r^) 4- r^t (I'-m)

Postulating different ratios of cash drain out of demand deposit®

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

AN « m_ A DD 4" m- AID,
JL c.

V/ith this substitution,

A DD « A.R .

A TD * AH >

and A K s« A H »

ti.

4-

t

®1 Hlpt

(r^4-m^) 4- t(rg4«i^)

A leakage in the form of time deposits leads to a reduction in the

total demand deposits, but an increase in earning asset®. In the absence

of leakage in time deposits, the total incre3.so in demand deposits will be

eq^ial to , which is greater than Qiven a
1  1 1 1 ^

leakage In time deposits, the increase in earning a»®et® will be the auia

of the increase in demand deposits and time deposits roinu® the mSnimuai



reserves to b© kept against them» In this present example^ the total in-

erease in. earning assets will be

An

(1-r^) + t(l-r^)

V/ith no leakage in time deposits» the increase in earning assets will be

(l-r,)
go long as r r« and m ^ it can be shown that the

^1 2
22

first expression is greater than the second.

1>. Time element in the expansion process

It is important to note that after the credit expansion process has

1
been completed, the increase in deposits will be equal tb ~ times the net

reserves. The net reserves are equal to the initial change in reserves

minus the change in currency in circulation. Symbolically, the change in

net reserves, will be equal to AS •* For example, under case

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

AS e(l-r) I 1
.  I X -

r + e (l-r) 7 r

r + ® (l-r) - e (l-r) 1

A® — « -
r 4" e (l»r) r

A

r -f e (l~r)
'j'-c

2.2i
In order to show this, it is necessary to prove that

f(l*r^) + tCl-r^)] [^2.*^] ̂  ^
(r^4m^) (l-r^) > (l~r^) This is true since
(r^4'm2^) ̂  ^ (l-r^^)*

•© ■* f

19
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AR.
That the change in deposits will be equal to — ■■■" ia a meaningful state-

r
2"5raent, thotjgh it sheds no light on the process that leads to such an

equilibrium situation.

The way ia which the deposit multiplier works can be elucidated

by a comparison with the working of the investment multiplier * In analys*
2hing the investment — income relationship, Hansen drew attention to

three kinds of multipliers. The first relates to the moving equilibrium

or the "logical theory of the multiplier which holds good continuoiisly

vd-thout time lag," The second is the period analysis which primarily in

volves a consumption-expenditure lag* 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 ia the multi

plier process, Hansen showed how the marginal propensity to consume may

deviate from the normal propensity to consume dtiring the interval the miilti-
Acplier process is working. Step by step, 25^ 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 take® time,

"While no bank normally wants to hold excess reserves, a lag is involved be

cause of the time it takes for the reserves to be spread over the banking
A Dsystem* ihiring this interval, increases steadily from one period

^  1to another tin til it reaches at the limit to a figure equal to — * Suppose
T

is this relationship which is being empirically verified in
Chapter III,

A, H* Hansen, A. Guide to Keynes, (Hew Forkl McGraw-Hill Book
Company, 1953)» p» IO8,

. r:",'. r' ■l- 'f-" ' ' ■ ..
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there is an increase in bank reserves of 01,000 and assiane r ts 0^2 and

e »= 0,05 Ijiase 2(2)^. The first bank lends 0(1000 x 0,8) and when it
reaches the second bank, it Is equal to 0(1000 x 0,8 x 0.95)* i»e», 760,

At this point, the total increase in deposits is 01,760 and the net re

serves are 0960 and the mtiltiplier is = 1.8» But this fig\ir© steadi-

25ly increases until it becoaiea 5 at the equilibid-iam level.

The "logical theory" of the investment-incone multiplier is based

on the assumption that a change in aggregate investment has been foreseen

sufficiently in advance for the consumption indxistries to advance pari passu

with capital goods industries. In effect, the logical multiplier holds good

continuoxisly at all points in time. It is futile to think in terms of a

'it is obvious why this should be so. At each successive stage,
^ D increases while R decreases# With the numerator rising and the de
nominator falling, the ratio increases from one period to another.

p£
This ia discussed in detail to (Jhapter III,

/  . / ■

f

6

' X"-

26 ^
logical deposit multiplier. A time lag Is inherent in the process. The

formulas so fer developed explain the process of change from one position to

another, Tliey show how the multiplier changes during the period of trans-
c.

ition. Once the lag is overcome, deposits and reserves are at the desired

ratio,

E» Effect of changes in the governing ratios » ■' ■ t '<"■

The purpose of developing these formulas is to bring out clearly

(a) the process of multiple expansion, and (b) to emphasiae the stages at

which the cash drains may occur. By showing the Increase in deposits aa

the sum of a geometric series, we have attempted to fulfill these pxurposes.

If the fimctions are assumed to be continuous, the deposit expansion funetloa

can be differentiated with respect to the different variables, to show the
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effects of instantaneous changes in these ratios. Hov/ever, as the -vnlues

of the various ratios are likely to vary by discrete steps rather than con

tinuously, the following graphical presentation is offered to afford seme

idea of the effect of changes in these ratios on deposit ex^sansion.

To give a graphical presentation of the expansion process. Case

2(2) is taken. The assumptions in this case are that: (a) banks have to

maintain a ratio, '^r", of deposits in 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 ̂
G C )

Ciirrency expansion coefficient is * Chart I gives the values

of the deposit multiplier for different values of e and r# Hie horizontal

axis in Chart I represents the values of r and the vertical axis the depcs-

27
it multiplier. Each curve represents a particular value Qfe, It is

clear from the grajdb. that for a given r, the multiplier decreases with an

increase in. e, and for a given e, the multiplier decreases with an increase

.•in Tm If either ® or r is equal to 1, the multiplier will be equal to 1.

In Chart II, the horizontal axis represents r and the vertical the

ourrency expansion coefficient. Each curve represents a different value of

e. It is obvious that the highest value of the currency expansion coef

ficient is 1. So long as r w 0, the currency expansion coefficient is

equal to 1 whatever the value of e (except, of course, when e # 0, for 0/0

is indeterminate)• If r e 1, the currency multiplier is 0. Chart III

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

27. It may be noted that the chart will not look different if the
horizontal axis represents e. Then, of course, each curve will represent
a particular value of r. This is so because r e(l-r) «» e + rd-e).
See, for a similar graphical presentation, Erich Schneider, "The Betermla-
ants of the Oomraercial Banks* Credit Potential in a Mixed System-,"
BML Quarterly Seview. September, 1955* pp. 126*-127.
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ctvrve a particular value of r« The currency coefficient increases as the

value of "e" increases for any given value of r» Of courset the ciirrency

coefficient is 0 when e «: 0, which only me- ns that there is no drain of

cash#

III Actual as Contrasted with Potential Multipliers

One more element needs to be introduced In the examination of depos

it multipliers* The multipliers so far discussed explain the maximum amomt

of deposits the banking system can build up, given the assumptions# These

are, in essence, potential and not actual multipliers# Even the idea of a

potential multiplier Is useful because it helps to explain the working of

hanking system# But if the analysis stops there, little is gained in

tho way of understanding the actual behaviour of b^mks# la order to know

what is really happening in the system, one should know how the syst^

functions and how individual banks behave, that is, it ±s necessary to go

from a potential to an actusil multiplier#

A# Precautionary reserves

The concept of actual multiplier brings into focus the existence of

excess reserves# "Excess reserves" arc defined as the total reserves less

the amcimt required to be tnaintalned as the legal rainlmuaj against deposits#

In the analysis so far, it is assumed that the entire excess reserves are

available to the banic for the purpose of expanding earning assets# This

is not a valid assumption#

Banks hold, in addition to the legal minimuiB, some reserves which

may be described am precatitionary reserves# These are reserves held as

28For an emphasis on the maintenance of precautiimary reserves,
see Alien fl. Meltser, "The Behaviour of the French Honey Supply, 1935-5if#'
Journal of Politieal Economy# June, 1959, p# 28o#
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protection against probable 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 implicit)

of expected drain, This probability of distribution will differ from bank

to bank depending on factors such as the banks* location, its size, and the

composition of depositors.

The sunoTittt of precautionary 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 banlc vd.th 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, a bank's attitude to risk bearing

governs the amoimt of precautionary balances to be held. More adventurous

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

29
At 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 for a bank, Richard Porter's
analysis of bank portfolio selection is based upon a distribution function
relating each of the various "deposit-lows" during the enstiing period to
the probability of its occurence. He assumes in the main a "triangular
distribution" becatise it is believed to be the bast simple approximation to
the actual distribution of banks. James Fierce builds his analysis on the
assumption that the deposit level of each depositor at the end of the period
is a random, lognorxnally 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
and W* G, Mellon, "Stochastic Reserve Losses and Expansion of Bank Credit,"
AER, September, I96I1 Richard C, Porter, "A Model of Bank Portfolio Selec
tion," Cowles Foundation Paper, No. I68, 1962} James L, Pierce, "The Mone
tary Mechanisms Some Partial Relationships," Cowles Foundation Discussion
Paper (mimeo.)•



if it occurs# Abstracting from seasonal and other systematic influences#

banl^s normally decide their precautionary balances on the basis of their

past experience.

The need to hold precautionary balances over and above the minianja

reserves stems from the fact 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 management 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 equal 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 to introduce the additional

factor that a bank at any given time has a particular 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 reserve© it desires to hold and of utilising the balance of the

total reserves in converting into earning assets. This approach focuses
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30
directly on the liquidity requirements of commercial bainks»

While admitting the possibility that the marginal propensity to

lend and invest out of available resources may be 1, some may question

if it is in aocoifd with facts. The experience of the 1930'® may be re

garded as exceptional, Karl Bruimer regards the existence of "desired

excess reserves" as unlikely because of the market in government seciari-

ties in which banks operate competitively with other economic units. The

presence of such surplus reserves, according to liim, is possible only If

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

30
Sidney Weintraub referred to the omission of commercial banks

"oT>/n demand" for liquidity as one of the shortcomings of the usual presen
tation of the liquidity preference theory of interest. He wrote, "com
mercial baixk motives for liquidity as exemplified in vault cash and excess
reserves ought not to be put on a plane different from the self-same urges
of non-banJc institutions," An Approach to the Theory of Income Distribu
tion, p. 163«

Karl Brunner made a distinction betv;een "available reserves",
V, and surplus reserves, s» The variable "v" is the difference between a
bank's total cash assets and its required reserves. Kie magnitude "s" is
defined in terms of "v" and a bank's desired amotmt of reserves or cash
assets "v^".

Va
w « Cr, b, a),
o  o

where dq are demand deposits, d2 are time deposits, wq and Wg mar
ginal propensities to hold cash asset® with respect to dq and dg* respec
tively, "r" is an index function of loan rates and bend yields, b is the
amotant borrowed by the bank from the central bank and a is a loaa-invest-
ment ratio in the bank's portfolio. The surplus reserves can now be de
fined asi

s ss y -

and it is this surplus reserve banks desire to eliminate through asset ex
pansion or to acquire via asset contractloni. See Karl Brunner, "A Scheme
for the Supply Theory of Money", International Economic Review, Vol. II,
Mo* i (january I96I), —■
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appropriate adjustments in pertinent prices." But this argument overlooks

"51the fact that banks may think in terms of capital losses. As Bdw^ard Shaw

pointed out.

The fixed price eisset (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 also

the transaction cost in investing in short bills. Hicks pointed outi

To convert this money into bills requires a separate
transaction and the trouble of malcing 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,33

Wliile tills transaction cost 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.^^

31The argument of capital loss has one limitation! it does not apply
to lending in 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 banics operate in the Federal funds market,

^^Bdward S. Shaw, Honey, Income, and Monetary Policy, (dLicagoJ
Richard i), Irwin, Inc., 1950), p. 132,

33J. S. Hicks, Value end Capital, (Oxford! Oxford Hniversitv PresB^
19^6), pp. 16W65.

3 \̂#iile these economic 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 bsinks. Country banks tend to hold a fairly
substantial amount of excess reserves most of the time while Reserve city
banks hold a relatively small amoimt of excess reserves. This difference
in behaviour between the two classes of banks cannot be wholly explained
in terms of economic arguments.
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Given the aEioxmt of available researves, it may be assumed that all

of it win be converted into earning assets above a particulr level of

interest rates and all of it will be kept as excess reserves below a partic

ular level. Between, these two limits, there is a range in which the holding

35of excess reserves may be sensitive to changes in interest rates.

Taking CJase 2 (2), analysed earlier, 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)

is j. with £. 1, Then the increase in deposits vdlll be the limit of the

following series!

= Ab + As(l-r) L(l-e) 4- AB(l-r)^jt^ (l-e)^ +

ARCl-r)^-^ Cl-e)^-^

Ah

+

1

1  (1-e)

Case 2 (2) is a special case of the above system where £, » 1,

35Stressing 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 affaire
in which banlcs 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 always 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 rates," James Tobin,
"Commercial Banks as Creators of 'Money*," Gowles Foundation Macussion
Paper, Ho# 159t (mimeo#), p, 13#
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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 possibil

ity again may arise more in the case of country banks far removed from the

financial centers than in the case of city banks. The total amount of

banlc reserves (2^) at any given time may be decomposed into four parts.

The first part is the legal reserves to be maintained against deposits

The second part consists of protective reserves maintained by banloe

to safeguard themselves against possible cash drain (Bp). The third part

consists of the desired excess resei-fes (B^), and the fourth part is the

xmdesired excess reserves (K ,), i.e., reserves that remain with the banks
ud

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

investments. Syitibolically,

T

If the expansion process has worked itself to the full, i.e.. If the new

equilibrium consistent with the desired deposit-reserve ratio has been

attained, the//B^^ « 0.

G. Conclusion

Ihe analysis presented above brings together the factors that have

a bearing on the determination of deposits, it explains the nature of the

decisions involved and also the process of creation and destruction of de

posits. As pointed put at the outset, the level of deposits at any given

time is t!i® result of a multitude of decisions. However, on occasion soaie

writers have emphasized one factor to the exclusion of others. For example,
■jtg

Crick concludes his well-knovmi article on the genesis of bank deposits

Crick, og, cit».t p>

'If i' l 'ilit•V^T



as folloi/ss

Sumraing up then it is clear — or at least we raxist hope so
that the banlis, so long as they niaintaiai steady ratios of
cash to deposits are merely passive agents of Bank of England
as far as the volume of money in the form of credit is con

cerned, The proviso being substantially true, so therefore
is the principal statement.

To assume that banks maintain absolutely steady ratios of cash to deposit®

is to ignore the fluct-uations in desired excess reserves. As has been

already noted, though the increase in reserves together with the minimum

reserve ratio may sot the ceiling on expansion of deposits, the actual

exp^ansion is determined actively by the lending and investing policies of

37
the banks, S, Sayers presented an e:diaustive list of factors that

influence the voltcne of deposits, though he did not integrate them into a

model,

Tlie analysis presented so far is best simroarized in the form of the

following set of equilibrixxm conditions. Host of these equations haVe al

ready been explained. The additional symbols used refer toj

0  as the stock of gold held by the Treasury,

Tg s# Treasury balances with the Federal Reserve,

Q  t» central bank credit,

» proportion of demand deposits held as precaution
ary reserves.

sa proportion of time deposits held a® preoaution-o
ary reserves,

V « the marginal propensity to lend and invest out
of increased reserves.

37 S, Sayers, "The Betermination of the Volume of Bank deposits
in England," BHL Quarterly Review, December, l955o

35



A S = f &,q (1)

A R = N + A (2)

(r,+F ) (r +p > . .
p  = -i-J; • ̂  DD 4- . A TD
'b ~ V « ^

A TD = t ' A DD (fO

AN • n^ A DO + n^ A ($>

A M a: A DD + A N (6)

Equation 1 statec that tho clianges in bank reserves are brought

about by changes in gold stocit or in Treasury balances with the Federal

Reserve or by central bank credit to banks. Equation 3 implies that banks

traintain against demand and time deposits protective reserves in addition

to the leg.al minitnum of reserves. Also, their marginal propensity to lead

and invest out of reserves is v, where v is ̂ 1. Under these conditions,

the increase in demand deposits vd.ll be:

< A G •«- A T„ + A Q) V
A  ®

vn^ + ̂ 2^ ̂  ̂1 ̂  ̂ 1 ̂  ̂ 2^ ̂  ̂ 2^

It is necessary to note what this analysis has not probed into.

The factors that go to determine the ratios e, e*, etc., have not

been explored. But, given the ratios, it has been possible to show

through a set of equilibrium conditions hov/ money supply and more j^tieu*

larly demand deposits will change in response to changes in reeervea*

5^



APPENDIX TO CHAPTER I

A CRITIQUE ON THE GUSLEH-SHAy THESIS*

As late as the early Twenties of this ceaturyj Edwin Cannaa and

other econoraists were denying with great veheTnence the capacity of banks

to create credit* The well-known "cloak room analogy"^ was considered to

be a sufficient defense of their position. The pendtfLuni now seems to hare

sxnms to the opposite extreme. We find Professors Gurley and Shaw claim

ing that every financial institution "creates" its own "unique form of

debt" and that multiple expansion is a phenomenon common to all financial

institutions. For example, Gurley writes:

We conclude therefore, that there is multiple creation In
the general sense everywhere. This is simply a way of saying
that it generally takes more than one ingredient to make a
cake, the value of the cake being a mviltiple of the value
of any one of the ingredients.2

The "cloak room analogy" has given place to the "pancake analogy." But

at least part of the fallacy is still the same — the failure to make a

distinction betxi^een the individual bank and the banking system.

Gurley and Shaw start off by emphasiBing the rij^t point. It is

perfectly true that whenever anyone or any institution purchases money

*This Is an abridged version of a paper jointly written by
Robert Shapiro and the author.

n

Edwin Carman, "The Meaning of Bank Deposits," Seonomica. t
(1921), pp. 28-36. ' ^

p

John G» Gurley, "Financial Institutions an the Saving—Investment
Process," Money and Economic Activity, ed, Lawence S. Ritter, (Boston:
Houghton Mifflin'Go., '1961), p. 321.

35
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with, some form of lOU, "fchiere is tii© creation of a "imxque 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 depos

its or liabilities refers to a phenomenon occurring in the entire banking

system or among a group of econoraic units. But the disctission of Gurley

and Shaw is in terms of a single institution. They write;

Nonmonetary intermediaries initially pturchase currency and
demand deposits when creating nonmonetary indirect seciirities.
In the same way, then, these intermediaries can create liabili.-
ties by some multiple of either their currency or their
deposit balances. And since the intermediaries can then sell
money for primary securities, they can create liabilities by
some multiple of any one type of asset they hold. If inter
mediaries Mere 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,3

Gurley and Shaw, who have shown a great deal of insight into the creation

and role of financial assets, unfortunately miss the fact that multiple

expansion of liabilities is the result of a process based on the flow

of funds from one economic unit to another.

The essence of mtiltiple expansion of deposits, as pointed OUt in

the course of the chapter, lies in the fact that the loans or invesiaBents

made out of the excess reserves of a 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 funds frcm bank to bank

that ultimately enables the eystea to support a volume of deposits that is

a multiple of the initial increase in reserves. This process was illue-

-5
John G» Gurley and Edward S. Shaw, Money In a Theory of Finance,

(Washington; The Brookings Institution, 1960^, pp. 19IT-199,
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■fcjrated by shovd-iig the totsjL increase in deposits as th.© liasit of a geo»

metric progression, that snmmed the successive reactions of individual

banks to their changes in reserves. Assuming no external drain* the total

increase in deposits (dD) was represented as followst

dD « dR + dR (l-r) + dR (l-r)^ ^ + dR (1-r)^, (1)

where dD approached dR/(l— 1-r ) ^ dR/r as n approached ,

This formulation clearly shows the iiniqne process that differ

entiates banks from other types of financial institutions. It will be

argued that this process of Coramerciea BanllnS activity, which culmin

ates successive reactions into the creation of demand 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 additional

process does not arise from the lending activity of non-bank financial

institutions. The commercial banks are more than just financial inte3>-

mediariesf 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 thene exists among non-banks

the same kind of interlocking flows that are chstracteristic of commercial

/a
This sequence is equivalent to the solution of a linear homo

geneous difference equation involving a one-period lag between the
receipt and creation of deposits iu discontinuous time. That is, if
dD^ e (l-r)dD^-l, the solution implies

n  a

dD « -s: 40^ S ^ dD_,
t=0 °

wbdch is the aaxne as (1) where dB » dD , Of course, r <, ,|, implies m
convergent series. This series does not Imply a constant period lag,
since t» as an indicator of .a period may be of variable sise.
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banks. Is the capacity, let us say, of the iasuraace compaaies to create

their own "unique form of debt" in any way augmented by an increase In

the liabilities of any other non-bank financial institution"? 53ie answer

is, probably. No. As 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 wiH also lend a pro

portion of the receipts, but for a different roason. Assuming sufficient

demand for loans, they will lend (1-c) dR, where c 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 should directly

return to the non-banking sector. In short, there is no geometric series

of successive reactions as occxirred in the banking sector. Rather, the

funds are used for expenditure and do not return to the aon-baidce until

the lending generates greater income, more savings, and a renewed flow

of savings into the non-banks, Gomraercial bank deposits are also affec«

ted via this stream of income and new saving. The banks are exposed,

however, to on additional jn*ocess of deposit creation beyond this savings

flow. This process is itnique to commercial banking because borrowers,

from either non-banks or banks, or payees of these borrov/ers, keep their

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

^The pancake analogy of Gurley and Shaw forces them to argue
that non—bank intermediaries would also create liabilities by a multiple
of their required reserves If they were compelled to hold such reserves,
it Is important to note that the existence Of multiple creation is in no
way dependent on or related to reserve requirements. Reserve reqtiire-
raents only diminish the size of the commercial bank deposit multiplier
and reduce the proportion of income^-eariiing assets held by banks, Gurley
and Shaw, op.cit.
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funds to buy tbe liabilities of a non-bank financial intermediary^ the re

serves are not lost to the banlcing 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 x^idely 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 exchange 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*© portfolio and differ only in tdie

type of service they render. To the investor, demand deposits and insur

ance may well b© competitive assets. As a medium of exchange, however,

currency 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

liabilities of banks 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-banJos, generate a miiltiple

expansion of deposits because densnd deposits are means of payments.

This Appendix has tried to show that the liabilities of basks 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 noa-
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baxik liabilities are determined primarily tiirough the savings flow. Gxirley

and Shaw have made important contxd.butioi^ to monetary theory in their

emphasis upon the substitute natvire of a large class of financial assets.

But in their zeal to show the similarity between demand deposits and other

financial assets they have ignored major institutional differences between

banlcs and non-banks#

M  • f- I -



CHAPTER II

THE SEASONAL ELEMEfIT IN DEPOSIT VARUBILITY

Variations in demand deposits ̂ ich recur from year to year in

approximately the same form are treated as seasonal variations. The fac

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* deposits} in

focusing attention on the recui^ring intra-yeai*ly ch^oges in deposit levels,

we shall deal separately with each of these categories for all banks talcen

together and for different classes of banlcs.

0?he 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 pirimary seasonal

influences. However, in an integrated society seasonal influences from

such activities radiate to other activities which may be described as

being subject to derived or induced seasonal influences.^ Banking is a

t3rpical example of an economic activity characterised by induced sea»

sonal influences. There is nothing inherent in banking operation* unlike

1
Induced seasonal influences, according to Simon Kusnets, bring

the seasonallty of two inter-related economic activities into closer con^
formity with each other and therefore play the role of an adjustment
mechaniam in the economy. See for a detailed discussion of the economic
problems caused by seasonal variations, Simon Kusnets, Seasonal Variations
in Industry and Trade, New York: National Bvireau of Economic Research,
1933, PP* 10-22, Also, Viesley C* Mitchell, "Business Cycles, "New York}
National Bureau of Foonomic Research, 192?, pp. 257-238.
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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 seausonal variations in the factors that bring about a change in

deposits. To draw on the analysis presented in the last chapter, these

factors are changes in reserves (^B), the marginal cash drain (e or e*)

and the propexisity to lend and invest (m), Qianges in reserves are broijght

about primarily by monetary authorities and the definite seasonal pattern

observable in their actions are designed to help the banks meet the sea-

sonal variations they may experience in cash drain or demand for loans.

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 vd.ll be reflected in the deposit levels of banks. linally, the

ootnrminity's desire for cash as against demand deposits eadiibits 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 betv/cen the seasonal pattern in them and the pattezns 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

^0 the extent that the authorities succeed in offsetting the
seasonal movements in cash drain the net reserves held by the bank® wHX
reveal less of a seasonal pattern.
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periodic movement. More specifically it shows by how much the periodic

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 pattern,#^

!Ehe 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

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

variability indicates the relative strength of seasonal influences in

ifcausing changes in deposit levels.

3It must be bome in mind that although it is possible to make a
rough separation of seasonal fluctuations into a specific type of varia
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
point when they said, "Seasonally adjusted figtares no more show what the
behaviour of time series would have been in the absence of a 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 llitchell. Measuring Business Cycles,
New fork* National Bureau of Economic Hesearch, 19^, p. 44.

4
One can S"uggest 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.

Symbolically, the measure iss ^ where and are respec

tively the standard deviations of the seasonally adjusted and the original
series.
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^ Deniaad. Deposits Ad .justed

A, Genoral characteristics

5
'Demand deposits adjusted* constitute the bulk of total dao^nd

deposits. At the end of 1962 there i/ere 85*2 per cent of total daaand

deposits, A distinct seasonal pattern was observable from the seasonal

index for 1962 (Table I), The low was reached in August and the peak

in December-January, From March through September, except for April,

the deposit levels were below noriaal. Another significant feature vas

Table I

Seasonal index for 'demand deposits adjusted,* 1962

Jan, Feb. March April May June Jtjly A\ig, Sept, Oct, Nov, Dec,

103*0 100,0 99,0 loo.^f 9S,% 98,8 98,9 98.3 99.^ IOO.0 100,6 103,3

Soxrrces Courtesy of the Board of Governors of the Federal Deserve System

the small size of the seasonal swing as measured by the amplitude ©f the

seasonal index. At its lowest point the seasonal index was 98,3 und at

its highest point 103,3» The range of the index was only 5 points and

the standard deviation 1,3, However, the variability accounted for by

seasonal forces was quite high# The standard deviation of the seascmally

adjiisted figures was 25^ of the standard deviation of the original

5-The category 'demand deposits adjusted* is used in preference to
'other deposits' because of the greater availability of data., 'Deffland
deposits adjusted* refer to total demand deposits Iobs deposits due t©
D,S, Government and to domestic commercial banks and cash items in the
process Of collection.
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series.^ Thtis, 75^ of the total variability say be attributed to seasonal

infltiences,

B» Coaparison with other seasonal patterns

It was pointed out earlier that a comparison between the seasonal

pattern in demand deposits and the patterns in certain bank assets woxild

be instructive. In what follows, the seasonal pattem in demand deposits

adjiisted is compared with the patterns in loans (bank credit), loans and

investment and currency in circulation.

Loans. There v/as little similarity between the seasonal pattern

for loans and that of demand deposits adjusted (Table II and Chart iv).

Both in timing and magnitude, the two patterns differed. The amplitude

of the seasonal index for 1962 was greater in demand deposits adj\isted

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

both indexes were above normal and in February and March \i^en both of them

were below normal, the two series moved in the opposite direction in re

lation to the mean level. The rank correlation coefficient between the

two indexes was zero indicating a complete lack of correspondence between

them in the ordering of months in relation to seasonal influences.

linear correlation coefficient between them was ,316 and the coefficient

of determination (5^) was .01, i.e,, only 1 per cent of the variance in

the seasonal index for demand deposits adjusted was accomted for by the

relationship with the season^ index for loans.

g
For the year 1962, the standard deviation of the unadjusted

monthly levels of »demand deposits adjusted* was II,61 felllion amd the
standard deviation of the seasonally adj\isted series was |,4l billion.
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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 confona to the pattern in any one type of economic activity

like industrial production, production in manufacturing and mining or

department store sales. Total bank loans are an aggregate of different

types of credit. Thou^ this total exhibits little seasonality, partic

ular types of bank credit do have a strong seasonal component as evi

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

Table III

Seasonal index for instalment banlc credit^ 1962

Jan. Feb, March April May June Jiily Aug. Sept. Oct. Nov. Dec.

95.1 86.5 100.7 105»2 110.0 108.2 104,7 105.6 90,4 104,8 93.8 94.9

Sourcet Federal Reserve Bxilletin

loans and investments. There is a closer parallei between the

seasonal pattern in demand deposits adjusted and the seasonal pattern in

the composite item ♦loans and investment* than that between demand de

posits adjusted and loans (Table II and Chart IV), One would ea^ect to
find such a closer association as the level of deposits in the banking

system is influenced both by banks' leading and investment. The linear

correlation coefficient between the two series was ,Sl5 and the coef

ficient of determination ,66l.

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

between the seosonals for loans ^d those for investmenttt In Qovemment
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seciirit±es» The seasonal pattern for Gotrernment securities fluctuates

much more widely than for loans, as can "be seen from Table II and

Chart !• It is claimed "that the investment operations of commercial

hanks straddle their lending operations" and that "the investment

process employs such residual funds as cannot be employed in loan oper-

7
ations." The implication of this argument is that as loans constitut©

the most profitable form of asset from the point of view of the banker he

seeks to maintain a fsiirly uniform level of loans and that as the factors

operating on the level Of deposits fluctuate, investments in Government

securities act as a buffer. A comparison of the seasonal index for loans

with that of investment in Government securities did not reveal a ocai'*

sistent inverse relationsiiip betv;e0n the two in terras of deviation frcao

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 v/ere below the average level. But in the remaining five months,

the movements were in the same direction.

■Loans and investment and currency in Circulation. Besides loans

and investment, another factor iafluenciiag the seasonal pattern in deruand

deposits Is the eha.nge in currency in circxOation as the latter can occur

only fey a conversion of deposits into currency. Ho\fever, this change in

currency holding will have an effect on demand deposits only if the mone

tary authorities do not completely offset ihe seasonal movements in

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

^Holand 1. Bofeinsoa, ^ Management ^ Bank Funds,
Nev# lorks McQraw-iaU Book Company* Inc., 1952, p. 327.
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market operations* In fact* it is found that the association betwe®a the

seasonal pattern in demand deposits adjusted and those of loons and in»

vestment and currency in circtilation was only slightly higher than that

between demand deposits and loans and investment* She linear correlation

coefficient among the series with currency included was ,838 and the E

.705.

It appears that a greater part of the variation in the seasonal

index for demand deposits adjusted is accounted for by the relationship

with the seasonal indexes for loans and investments and currency in csirch'^'

lation# However, there are other bank assets, -the seausonal 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

8
high seasonal component.

C, Variability among different classes of banks

!Ehe focus so far has been on the seasonal variability In demand de»

posits adjusted of the banldng syste m as a whole, tOie next task is to see

if there are significant differences in the seasonal variability for this

type of deposit among country banks, Reserve city banics and the banks which

were formerly classified as central Reserve city banks.

8
Besides monthly seasonal patterns, there are distinct seasonal

variations vd.thln each month in Federal Reserve float, Jtt increases modern
ately during the first week of each month reaching the peak about the l8th
or 19th and decliaiing toward the end Of each month, A study by the Federal
Reserve Board found that the average weelcLy change (ignoring sign) in
Federal Reserve float during 1957 was S200 m and this was reduced to I85 «
after seasonal adjustment, (See "Seasonal Factors Affecting Bank Reserves,"
Federal Reserve Bulletin, February, 1958,)
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The seasonal patterns, A certain similarity in the pattern among

the three classes of banks ceJi be observed from Table |V* In December the

deposit levels were above normal in aH the series and they were below

normal in the months of March, May, July and August. The amplitude of the

seasonal factors v/as more or less the same. The seasonal indexes fca»

central Heserve city banks, Beserve city banks and country banks had a

range of 5.7, 5#1 cmd ̂ .8, respectively. The seasonal pattera in central

Reserve city banks was, however, closeor to that of Heserve city banks

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

Table IV

Seasonal indexes for 'demand deposits adjusted* for

different classes of banks, 1962

Class of
J

bank
an. Feb. Mar. Apr. May June Jialy Aug. Sept. Oct. Nov. Dec.

Central Re-

serve city 102.9 99.9 99.8 100.5 98.6 100.2 98.7 98*3 100.0 99.2 9SA 105.8
banlcs

Reserve city 103.1 99.6 99.0 101.2 98.8 98.9 99.^ 98.6 98.8 99.5100.5 105.7
banks

^Scs^ 103.0 100.0 98. 99.8 98.^ 98.298.898.6 99.8 100.8102.3102.7

Sources Courtesy of the Board of Oovemors of the Federal Reserve Syste®

a seasonal pattern which was a kind of midway between that of coratry banks

and that of central Reserve city banks. All this is evident from the cor-^

relation coefficients (R) and the coefficients of determination (R^) givm

on the following page. (The subscripts 1* Z and 3 refer t© central Reserve
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city, Resemre city and country banks respectively.)

OC
•

® 12 * .716

-

.590 ® 13 ^ .5^8

®23 " .855 r\5 « .697

Ebctent of variability, lliough the ranse of seasonal factors did

not differ very much from one class of bank to another, seasonal influences

accoimted for differing proportions of the total variability among the

different classes# They had the least influence on central Heserve city

banks. They accounted for approximately 19*1^, €Omh% and of the

total variability in the central Seserve city, Reserve city and comtry

9
banks respectively#'^

II Inter~bank Deposits

Inter-bank deposits are deposits held by banks with other banks#^^

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

9'^These 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 original and
seasonally adjusted series for 19^2 are given below#

CXlass of bank Standard deviation of Standard deviation of the
the origxnal series seasonally adjusted series
(in Billions of $) (i^ Billions of I)

Central Reserve city banks »585 #475
Reserve city banks .960 ,330
Gotmtry banks 1,050

10^
Inter-bank deposits are otherva.se known as 'balances due to banks*#

The corresponding contra-entry will be 'balances duo 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
bank® by non-member benks and foreign banks#
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are differences in the pattern betwem the deposits held by New York banks

and those held by other Reserve city banks. Seasonal 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,

A, Factors leading to the development of correspondent banking systems

Institutional factors, fhe absence of a central bank till 191^

left the banldLng system without a centralized mechanism for collection of

cheques, The country banks were therefore obliged to maintain correspon

dent relationship with city banks for the purpose of collection of out-of-

tovm cheques and also to facilitate the transfer of funds to and from the

11
financial centers, QIhe relative decline in the importance of bankers*

balance since 191^ is primarily accounted for by the fact that the Federal

Reserve has taken over to a great extent the function of clearing cheques

perfoimaed earlier by the correspondent banks, A second factor that bag

led to the growth of correspondent banking relationship is the basic

structure^ namely, the unit banking system. Even 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 baYe arisen,

But, with no system of branch offices through which out-of-town cheques

could be eoliected, the banlos vsere thrown back to the necessity of SdAs—

taining correspondent balances.

11
*For an account of the earlier develcimtent, see Leonard

^Banlcers* Balances, (Ohicagos A* Shaw Ccmipanyi 1929)*

•-! — - - ■ -.pr-nifife'f-iir. - - - - - --i —i . . .. ,
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Motivea for maintaining correspondent balances^ liSiere atre tliree

main motives for banks to maintain balances %d.th other banks* The corres-

pondcnt balances, first and foronost, facilitate the collection of checks

12
and the transfer of ftmds. In this sense, inter-bank deposits serve in

part as transaction balances* Dinring months In which the pace of business

activity is rapid, a high volume of check payments requires maintenance

of a larger balance to provide for the possibility of a large onfavorable

clearing balance on any given day* To this extent, therefore, seasonal

changes in demand balances due from barJcs of coimtry banks (or inter-bank

deposits at Reserve city banks) would reflect the tempo of activity ex

perienced by country banlcs, these balances increasing during busy seasons

and declining during slack seasons*

13
It is claimed that inter-bank deposits serve as a kind of reservoir*

This means that these deposits are increased when country banks experience

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

continued use of correspondent banks for collection purposes
was brought out bjr a study on check collection patterns of comnercial banks
in 1952* This study found that about one-third of all items received for
collection were sent for local clearingj about one-third were sent to Federal
Reserve banks and about one-fifth to correspondent banks* Small banks, as

a whole tended to rely heavily upon their correspondents for celleotion of
checks drawn on out-of-town banl<S* '-Study of Check Collection System,
Report of Joint Committee on Check Collection System to American Bankers'*
Association," quoted by Katherine Finney, Inter-Bank henogits. Hew York?
Columbia University Press, 195S, p* 3*

13
Beckhart and Smith list this as one of the motives for the main

tenance of bankers* balances In New fork City banks before the ©stabllsh-
ment of the Federal Kescrve System* Benjamin H, Beckhart and J* G* Smith,
The New York Konoy Market, Volume II, New York: Columbia University l¥ess,
1931-32, p« 195* Katherine Finney eeoms to think that this motive is still
operative* Katherine Finney, 0£* cit*, pp* 75 and 80*



down when they need the reserves for their own ptarposes*^^

Thirdly, inter-bank deposits can be treated as a type 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 accrue to country banlis are several. They
include such services 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 call loan market, etc. 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 banl<s, they borrow

from their correspondent hanks 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 discount.

In addition to these motives, correspondent banks serve as reserve

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

legal reserves for such banks.

lif
Since correspondent banks cannot pay interest on inter-bank de-

posits, this motive does not explain why country banks would

are higher in certain parts of the year or in certe.in periods ±a
certaxn other times, -"i

15
of teter-bauk borroii^ings, however, is not large. As

on the last Wednesday of December 1962, of the total loans of $Bh Billion
granted hy neading cities» loans to domestic commercial banks amounted
2 !f loans. For New York City aloneBillion, loans to domestic commercial banks'
amomted to $,6? Billion. But this amoiuit of 1,6? Billion InriiidAd
actions on the Federal Funds market also. '''' included trans-

56
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B. Seasonal pattern

General characteristics. The inter-bank deposits at all raember

banks and those held by Beserve city banks showed an easily describabl©

U-shaped seasonal pattern (Table V and Chart 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 January. The seasonal pattern of

these deposits in New York banks followed a zig-zag path. The seasonal

peal^ 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 adjxisted. The seasonal indexes of inter-bank deposits at all

member banks, at New York banks, at Reserve city banks and at coimtry

banks had a range of 7»3» 6.2, 9*1 and I'^.l, respectively.

Comparisons among the patterns.

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

There was a strikingly close similarity bet\'^een the seasonal pattern in

inter-bank deposits at Reserve city banks and the 'demand balances due

f3rom banks of coiaitry banks (Tables V and VI and Charts Viand VII). The

tv/o series followed the same U-shaped pattern declining from February

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

2
lineair correlation coefficient between the two series was .97 and the 3?

was .9^* This strong similarity betv/een the two 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 subject to the ̂

The patterns traced by all member bonks and the Reserve city
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, 8^ of
the total Inter-bank deposits was held by Reserve city baaaks.
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same seasonal influences ajs the country banks. !Ehe 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 evi

denced by Tables V and VI and Charts Viand VIC). The correlation eoef-

ficient between the series was .6 and the B was .36. The lack of a

close parallel beti^een the two series is explained by the fact that the

inter-bank deposits at New York are not held excltisively by Seserve 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 unlilce in the case of inter-bank deposits

at Beserve city banks.

Total demand deposits of country banks \ri.th 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. liixcept for July and Augiist in all the

other months the two seasonsil indexes wore above or below normal in the

same direction (Table Vll, Chart VII), 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

a

comment because this throws light on the motives for keeping correspondent

balances.

Katherlae Finney on observing a similar resemblance remarks? "This

behaviour which contrasts with that of Keserve city banks tends to bear

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

and that they are drawn down under the pressure of heavy credit d^nands

was .67 and the H ,46. This similarity between the series calls for

'r'f
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In the spring; when deposits fall and are built up when seasonal inflow

17and payments occur." aiiphasizing the same point at another place she

says, "The TJ-ehaped pattern of country banks* balances reflects the

general downtxim of gross demand deposits in the early months of the

year as farm income drops sharply and the upswing of deposits as farm

18
receipts rise sharply in Augtist, September and October." The logic

of these statements is open to question. Only in the case of individual

banks can a period of seasonally high loan demand coincide with a period

of seasonally low deposits. For the banking system as a whole, though to

a lesser degree for any segment of it like all coimtry banks, loans and

deposits move in the same direction. This is the essential difference be^

tween the micro and macro behaviour in the banking system* The fact 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 siArplns funds» since deposit changes
19

could be caused both by income flows and lendxng actxvity. If deposit

^^Fizmey, op.cit., p. 80.
18
Ibid, p. 75.

^^The cyclical movement in inter-bank deposits lends support to the
hypothesis that these balances are a kind of surplus. Between 193^ and 19^
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 19^6 and I959 without ex-
ceptiont the demand balances due ihom banks of country banks increased.

A study of the changes ia correspondent balances following
1953 and 1954 reductions in Reserve requirements disclosed that after the
1953 reduction, almost half of the banks with deposits of less than $10
million increased their correspondent balances by amounts equal to 50^ ©r
more of their freed funds. After the 195^ reduction, almost a third of the
smaller banks followed this pattern. again support® the hypothesis
that country banks increase their deposits with the city banks when they
find themselves with surplus funds. (See Robert Slack, Fifth district Member
Bank Responses to Reductions in Reserve ReqiilrementB, Federal Reserve Bfiuak ^
Riclimond Monthly Review, Pecefflber 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 than to the reservoir motive.

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

Smith in 1932 foxmd that "eus far as seasonal fluctuations are concerned,

bankers* balances increase with seasonal increases of trade and decrease

30
with seasonal decreases in trade. They took bank debits as a measure

of trade activity and found that seasonal variations in bankers* balances

correlated positively, not negatively, with the district indexes of

.21
business activity."

Follova-ng 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 covintry banks and the index for demand deposit

22
txirnover rates in 53^ centers. But the relationship was not strong.

The linear correlation coefficient between the series was and the co

efficient of determination .17. The 33^ centers cover mostly Heserve

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 banlcs with ttie deposit tximover rates at these

centers is that these balances are influenced more by the activity in the

centers where the country banks keep funds than by local activity. There

was a stronger relationship between the demand balances due from banks of

Seserve city banks and the demand deposit turnover rates in New York City.

30Beckiiart and Smith, cit., p. 268,

^^Ibid., p, 267.
22
A comparison with the seasonal index in bank debits did not show

a stronger relationshipj.

T .

-i I itHii'iini



65

The correlation coefficient between the aeries was .753 aiid the E? .56e

The relationship between these balances and the demand deposit ttirnover

rates in 33^ centers was less strong. The coefficient of deterraination

between them was ♦3S'f reflecting a less strong relationship between the

flow of local activity and the need for funds in Kew York,

Extent of seasonal variability

Over the years 1955-59 on the average^ seasonal factors accounted

for 51^ of the total variability in inter-bank deposits held by aH 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, la

the case of Reserve city banks Of the total variability was due to

seasonal factors. The extent of variability accounted for by seasonal

factors had not, however, been the same from year to year for any category

of banks.

23.These 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 "tdie years of 1955-59
are given below.

(in millions of $)

Year All member bEuike New York banks Reserve city banks

Original S.A, series Original S.A. series Original S.A'i series

1955 57^ 220 87 69 185 158
1956 if77 225 98 58 272 129
1957 395 97 82 7tf 250 95
1958 in8 175 90 62 311 152
1959 37k 269 93 80 238 12k
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III Oi,S« GovemmeO-t Deposits

Fluctxiations in U,S, Governaent 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 ̂ eastiry to maintain at

a stable level their deposits at comtnercial banks, far from being an ad

vantage would result in great inconvenience to the banks* In order to ap

preciate this difference, a brief description of the ̂ Preasury's technique

of cash management is necessary

2if
A* Technique of cash management

Deserintion of the mechanism, ®Eie Treasury maintains deposit balances

v/ith Federal Heserve banks and with approximately 11,000 ccanmercial banks

spread throughout the country, IHie Treasury keeps the major part of

Kiere are several places in. vdiich 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 Mew Yorkf "Treasury Operations and Bank Reserves;" Monthly Review of
Federal Reserve Bank of Kansas, March, 195^*

The practice of Treasury maintaining balances i*d.th commercial
banks is uniquely 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* Even in this country the
early draft of the Federal Reserve proposal as well as the bill that first
passed the House stiptilated the transfer of all funds in Goveinament*©
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 ccsnmercial banks
labelled it the • obnoxious pet bank system,* See for a discussion of
this controversy Irving Auerbach, "United States Treasury Cash Balances
and the Control of Member Bank Reserves," Fiscal and Debt Management
Policies, (Commission on Money & Credit), Englewood Cliffs, N.J.s
Prentice-Hall, Inc., 1963, pp. 319-325.
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these balances vrith the caranercial hanks maintaining only BtiniimyB working

balances with the Federal Eeserve banks. The Treasury accounts ̂ -d-th the

commercial banks are called Tax and Loan Accotints. Initially^ tax and

26
loan proceeds are channeled largely into commercial bank depositories.

As disbvirsenents of Treasiiry funds csm, 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. Ifeen such transfers are effected, the coiamercial banks

experience a loss of deposits and consequently a loss of reserves. On the

other hand, when funds are disbtirsed from Treasury balances at the Reserve

banks, the reserves and deposits of comrnercial banks are increased as these

cheques are deposited with them.

Policy of the Treasury. It is obviotis from the above description

that the coincidence of disbxjrseraents from the accoxints at Reserve banks

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

27
dampening fluctuations in commercial bank reserves, The greater the

The type of funds that can be credited to tax and loan accounts
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 ac
counts, Another source of credit to these Accounts is the quarterly pay
ment of income cuid 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 seoxirities can be credited to these
accounts is decided by the Treasury at the time of each financing. In
fiscal year I961, about of Government budget and trust cash receipts
went into Tax and Loan Accounts. Of the year*3 total credits to Tax and
Loan accounts, deposit of taxes constituted 7^. Proceeds from maurketable
security issues accounted for 17^ While the balance of 3^ came from saving©
bond sales.

^"^What is true of the banking system is not true of individuai
banks. For the latter, the withdrawals from Tax and Loan Accouata need
not necessarily match the reserre gains that may occur through Treasury
spending.
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stability in Treasxiry balances at tlie Besenve banks, the stnallen the c&.ange

in the reserves of cofflmercial banks* By a deliberate policy of permittiiig

Government balances at commercial banks to fluctxjate instead of shaarply

altering the balances at Eeserve banks, the Treasury reduces the disturb-

28
anco to the reserve position of COTinercial baidcs* It is in this sense

that the effect of volatility in Treasxiry 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

Treasxary. Calls are made upon the Group A banks relatively infrequently —

usually txyi-ce a taonth. The B and C depositaries are usually notified each

Monday and Thursday of withdrawals schedxiled during the week ahead.

fbipirical evidence of polic^y. ^at fluctuation in the balances at

Treasury Tax liOan Accoxmfcs are greated tlxan those in the balances at Federal

Reserve bsaiks can be seen from Table VIII. The coefficient of variation of

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

balances at the Federal Reserve banks xms .17.

*^0

It is quite clear that 'cash balance management* can very well
be used as a monetary weapon, i.e.* to influence the availability of re
serves with comraercial bonks for the purpose of achieving a desired mone
tary goal. However, this has rarely been done. But as a device of affec
ting banl< reserves. It has high potentialities though this coxild create a
conflict of authority in relatioji to monetary tBanagefnent. For a discussion
of the problems that arise In this regard see Irving Auerbach, og. clt.,
pp. :^6-3S9.

. .W.1 '1

i  i-.v . J • i - • I •• ' n ii
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Table VIII

Operating balances of the Treasxiry, 1962

(in, millions of $)

End of month Balances at

Federal Reserve Bank

Balances la the

Tax and Loan Accoxmt

January 362 3552

Februaary Mj-9 4172

March kQ3 5568

April 569 4150

^^ay 526 6625

June 612 8815

July 390 5089

Augxjist ^78 7210

September 400 7919

October 513 5131

November 585 5728

December 597 6092

Sources Federal Reserve Bulletin*,

A comparison of the balances held by the Treaeiary at caaamercial

banks and Federal Reserve banks with Government*s expenditures and receipts

for the various months throws interesting light on the techuique of cash

fflanageraent* la the months of March» June and September, the receipts

ceeded expenditures (See Table IX), resultiBg in a net flow of cash to

TreasTiry. As Table VIII shows, these were the months which recorded the

sharpest rises in Taat and Loan Accounts. The commercial hsmkm wciiLd have

been subject to severe losses of deposit® and reserves had not the increa«#
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In deposits been allowed to remain 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

to prevent an abnormal increase in the reserves of commercial hanks.

Table IX

Budget receipts and expenditures, 1962

(in millions of $)

Month Beceiots Expenditures Surplus (+) or
deficit (-)

January

February

March

April

May

June

July

August

September

October

November

December

5357

6729

9io^i-

575^

70Zk

11615

3566

7089

10053

3030

7027

8360

7395

6858

77%

7289

7229

8102

7252

85^1

7327

8$Zk

8070

7572

-2058

- 129

1356

-1555

2D3

3513

~3686

-1%2

2727

^5%9

788

Sotirce» Federal Reserve Bulletin.
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B, Seasonal Taattern

General chrjacteriBtics. There, are imdoubtedly wide swings in the

seasonal pattern for U.S. Government deposits <Table Chart VIII). The

range of the seasonal index for I962 was mnch larger than in any

index seen so far. It is, hoviever, necessary to bear in mind the signifi

cant difference in impact betv;een variations in these deposits and vmidLa-

tions in other types of deposits. The deposit levels were below normal

from December to April, going anti-clockwise. May, Axigust and October-

recorded the sharpest seasonal increases*

stable X

Seasonal index for U.S. Government deposits

in coaaneroial banks, 1962

Jan* Feb. Mar* Apr. May June July Aiag* Sept. Oct. Nov. Dec.

78,2 91.1 90.6 70.5 115.9 108.7 109.7 111.8 107.9 116.% 106.8 9%.0

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

Comparison with the aeasonale in Federal cash flows. Since the

balances at the Tax and Loan Accounts are in the first instance affected

by tlie flow of cash into and from the Treasury, it wiH be worthwhile tfi

compare the seasonal indexes for these series* It is, however, difficialt

to link directly the seasonal patterns in cash receipts and payments to

the pattern in U.S. Government deposits because of the actions of the

Treasury in transferring funds between Tax and Loan accounts their

accoimts at Federal Heserve banks. Some basic link® can, nevertheless,,

be seen*^
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The wide swinge in U.S. Government deposits can generally he traced

to the strong seasonal Influences in cash payments and receipts, 33ie

range of seasonal index in csish receipts was 108.3^ (Table XI and CSiartVXII)

In the months of March and December, receipts itfere above normal and as

payments were below normal, the combined effect was to lead to a fall in

Government deposits as revealed by the seasonal index of Government de

posits. Hov/ever, in the month of Jme, 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, seasonal forces accounted for approximstely

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 influ^ces may bs said

to have acco\mted for 66.^ per cent of the total VBLriability,

The extent of seasonal variability is likely to vary much from

year to year in these deposits. A study by the Federal Keserve found that

betv/een 1953 aud 1957 seasonal factors accoTznted for only 33.33^ of the

29
On the receipts side, the seasonal derives primarily £r<m the

fact that Federal taxes are not collected on a xiniform basis throughout
the year. Collections tend to be concentrated on the quarterly tax dates.
On. the payments side, seasonal variations stem primarily frtnn certain
types of expenditures like interest payments, housing outlays, and high
ways and public v/orks e3q)enditures, as well as unemployment benefits. Sfcte
bulge in payments in June may be to prevent the lapse ©f appropriations.
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30
total variability. Besides tax receiptsi another important source of re

ceipts is the contribution to Government debt which 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 Conclusion

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,

follotved by inter-bank deposits and demand deposits adjiisted in that order.

For the year 1962, seasonal forces accoxmted for approximtely three-fourths

of the total variability in U.S. Government deposits and demand deposits ad

justed. V/hile this separate analysis has been useful, particularly in

focusing attention on the factors that produce seasonal variations, it i«

necessary because Of the inter-dependence among the components to examin©

31
the extent of seasonal variability in total demand deposits.

■  , A;i.

^The average semi-monthly changes (ignoring sign) in Govemmeat
deposits between 1953 and 1957 were ® and $5^ ® before and after
seasonal adjustment. See "Factors Affecting Bank Beserves," Federal fieserv©
Bulletin, February 1958, p. 126.

31
The term ♦total demand deposits* refers to the sum of U.S. Govern

ment deposits, inter-bank deposits, and ♦other' deposits. Variability in
total demand deposits is not necessarily equal to the sum of the variability
of the components. It will b® equal, higher, or lower, depending on the
nature and magnitude of the inter-correlation among the ccmiponents. 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

Where tr and r stand for variance correlation coefficient respectively.
Negative correlation between any two components reduces the total variance,
looking at seasonal variability alone, the seasonal variation in total demand
deposits will be reduced to the extent that there is a negative correlation
in the seaeong,! pattern of any two components.
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Over the years 1955-59 seasonal forces accoimted, on the average,

for approximately 6G per cent of the variability in total demand depos

its held by all member banks. Seasonal factors were less dominant ia

New York banks than in others, The extent of seasonal variability was

more or less of the same order in Reserve city and conntry banl<s (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 banlcs, OSie extent of

seasonal variability was fonnd to vary over these years for all categories

of banlcs. There was seals consistency, hovcevor, in the interrelationship

among the different categories. In fow 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 hiehsr in Reserve city banks than in country banks. On the

average, seasonal factors accocmted for €md 59^ of the total

variability in the Hew York Reserve city and coimtry banlcs respectively.

This chapter has been ooneemed with the operation of seascsial In*-

fluences in different types of deposits for the basking system as a whole

and for some segments of it. From the point of view of the policy decis

ions which an individual banker has to make, what Is relevant i« the

seasonal xmttern in the deposit levels of his bank, which may or may not

syncitronise in timing and magnitude with that of the system. But m under

standing of the seasonal movement of deposits in the ̂ tire system !•

relevant from the point of view of the monetary authorities whose actions



T
a
b
l
e
 
X
I
I

St
an
da
ra
 d
ev
ia
ti
on
s 
of

 t
he

 o
ri

gi
na

l 
an
d 
se
as
on
al
ly
 a
dj

us
te

d 
se
ri
es
 o
n 
to

ta
l 
de
ma
nd
 d
ep

os
it

s

an
d 
th

e 
ex

te
nt

 o
f 
se
as
on
al
 v
ar
ia
bi
li
ty
 f
or
 d
if

fe
re

nt
 c
la

ss
es

 o
f 
ba

nk
s*

 1
95
5-
59

A
l
l
 m
e
m
b
e
r
 b
a
]
^

K
e
w
 
Y
o
r
k
 
b
a
n
k
s

H
e
s
e
r
v
e
 
c
i
t
y
 
b
a
n
k
s

C
o
u
n
t
r
y
 b
a
n
k
s

S
t
a
n
d
a
r
d

D
e
v
i
a
t
i
o
n

Or
ii

t^
* 

-
S
«
A
,

S
s
c
t
e
n
t
 
o
f
 
S
t
a
n
d
a
r
d

S
e
a
s
o
n
a
l
 
D
e
v
i
a
t
i
o
n

Y
a
r
i
a
b
i
l
-

i
t
y
 

P
r
i
g
*
 

S
,
A
«

E
x
t
e
n
t
 o
f
 
S
t
a
n
d
a
r
d

S
e
a
s
o
n
a
l
 
D
e
v
i
a
t
i
o
n

Y
a
r
i
a
b
i
l
-

i
t
y
 

P
r
i
g
.
 

S
.
A
,

E
x
t
e
n
t
 o
f
 
S
t
a
n
d
a
r
d
 

E
x
t
e
n
t
 o
f

S
e
a
s
o
n
a
l
 
D
e
v
i
a
t
i
o
n
 

S
e
a
s
o
n
a
l

V
a
r
i
a
b
i
l
-
 

V
a
r
i
a
b
i
l
-

i
t
y
 

O
r
i
g
«
 

±t
:i

3.
95

5
1
5
.
B
2

6
,
1
6

6
1
,
1
^

3
.
4
6

1
.
9
9

6
.
9
2

2
.
9
7

47
.1
5^

7
.
1
2

5
.
1
7

5
5
.
5
^

1
9
3
&

i
a
,
7
8

6
*
1
9

6
7
*
1
^

4
.
4
0

2
.
0
2

54
,0

^
7
.
5
5

2
.
2
9

6
9
.
7
^

7
.
8
6

3
.
0
0

6
1
*
8
%

1
9
5
7

1
4
.
7
7

3
,
8
4

7
4
,
1
^

4
,
1
2

1
.
4
5

6
4
,
9
^

6
.
3
2

2
.
5
3

6
0
.
0
^

5
.
7
9

1
,
8
8

67
.5
5^

i
9
5
S

2
5
.
9
4

1
9
.
5
0

2
4
.
7
^

5
.
9
4

4
.
3
5

2
6
.
8
^

1
5
.
6
9

1
0
.
1
5

3
6
.
^

1
1
.
0
6

5
.
9
5

4
6
,
^

1
9
5
9

1
5
*
6
8

K
B
Z

6
9
.
3
^

3
.
7
4

2
.
5
0

3
3
.
3
^

1
0
,
1
5

1
,
4
6

77
.1
^^

7
.
5
0

2
,
8
6

6
1
.
9
^

(I
n 

th
e 
ca

se
 o
f 
st
an
da
rd
 d

ev
ia
ti
on
s 
mo
ve
 d
ec

im
al

 t
wo

 p
la
ce
s 
ri
gh
t 
fo
r 

roi
ll

io
ns

.)

a
e
 s
ea
so
ml
 i
nd

ex
es

 t
or
 t
ho
 f
ou

r 
ca

te
go

ri
es

 o
f 
de
po
si
ts
 f
or

 t
he
 y
ea

rs
 1
95

5-
59

 w
er
e 
ob

t^
ed

by
 u
si

ng
 t
he
 X
«9
 s
ea

so
na

l 
ad

ju
st

me
nt

 p
ro

gr
am

. 
Th
e 
co

mp
ut

er
 f
ac
il
it
ie
s 
we

re
 m
ad

e 
av

ai
la

bl
e

b
y
 t
he
 F
ed

er
al

 R
es
er
ve
 B
an
k 
o
f
 N
ew

 Y
or
k,



78

are in the phraseology of Eoosa not only 'dynamic* hut also 'defensive.*

defensive side of central banking, according to Roosa means
"defending against those seasonal, regional or perhaps accidental causes
of sudden stringency that arise in the process of issiring cxirreney or
cleaiang checks , or meeting net flow of funds among regions (or tris-a-vis
other countries), for example, and which might by unhappy coincidence
aggravate or ignite a financial and economic cilses." The dynamic bids
of central banking is the "use of the latent potential of a practical
resei*ve 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 lork,
1956, p. 8,

/

. . . ' J ■
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CHAPTSR 111 '• •

DEPOSIT VARIATION IN RELATION TO

dt^NGSS IN AGGRmATE RAM HESrPVSS

Tho object of this chapter is to study the impact of actione

of monetary authorities on the demand deposits of conursercifil bcunks* More

specifically it will examine (a) the time lag involired in the process of

expansion or contraction of deposits and (b) the magnitude Of the deposit

multiplier. The reactions of different classes of bonks to changes in

aggregate reserves will be studied separately.

The lagged response of hanks to changes in reserves is one among

the many tteo lags that Intervene between the making of monetary policy

and its ultimate Impact on the economy. Following Thomas Mayer,^ these

lags may be classified into four types* First, there is the lag between

the occurrence of the need for a new policy and the time it is adopted.

The second is the time it takes to apply the policy. Third, sone time

may pass before the new monetary policy 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 GI"!?, ®ie 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 bf demand deposits which is roushly

the third lag nentioncd above.

^Thomas Mayer, "The Inflexibility of Monetary Policy," Review of
-Economics and fits tic tics, Novesnbcr, 1958» p, 353, 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 Fiscal
F-ramework for Scenomlc Stability* " American •i^conomic Review, 19^8,
p, 255? Albert Ando, ̂  al,, "lags in i'lscal and Monetary Policy,"
Stabilisation Policies, Tsnglewood Cliffsi Prentice Hall., Inc, 1983),
pp, 3-^*
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I  Previovis Studies on TiniriK gnd FTaKnitudo of Deposit E^ansion

A fairly stable relationship between bamk reserves and deposits

is re^rrded as a key factor in the implementation of monetary policy. A

reasonably steady ratio between the two helps the monetary authorities

since this enables them to forecast with some precision the effects of

their actions as they make their policy decisions. On the premise that

"barlcs v;ould seldom or never maintain idle reserves in excess of their

conventional or legal proportions/' Keynes came to the conclusion in

1950 that "in the banking conditions which nov; exist in England and the

United States the aggregate of bank deposits ... is a multiple as nearly

2
as possible a constant of the reserves of member banks." This conten»

tion was Sufficiently contradicted by the bank3jig experience during the

Thirtiest though one n^y regard that period as exceptional.

Among the recent studies that have been made on the relationship

between bank reserves and deposits or earning assets, a brief reference

to those of Edward Sitataons. Allan Keltser. Cleorge Horwich, Sobert Black,

3
ira Scott, James Helgs, and Robert Solow and John Karaken'^ may bo wade here.

1950), p. 6k
Keynes, A Treatise on Honey, Vol XI, (London: Kacmillan & Co, Ltd.,

3..,Edward C» Simmons, "The Monetary Mechanism since the War,"
Journal of Political Economy, LVII (April, 1950), pp. 12^*1^1?
Allen H, Heltzer, "The Behaviour of the French Money Supply:
Jo'tirnal. of Political Economy, LXVII (May, 1957), pp. 238-2551
Hobort i> Black, "An /malysis of the Impacts of the 1953 and 195^ Reduc
tions in Federal I^eserve Kembor Bank Reserve Requirements," (Ph.D.
dissertation, Graduate Faculty of the University of Virgi^a, 1955)}
Tra 0, Scott, Jr., "The Regional. Impact of Monet^ary Policy," Quarterly
JournaJ. of -Econonlcs. LXXX (May, 1955), PP» 269-284j A. James Heigs,
''"ree 'Reserves and the Honey Supplyj John Knrakon and Robert Solo'.^r,
"Lags in Monetary Folicy," fltabillgation Policios. (Snglewood Cliffs:
Prentice Hall, I963).
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Except for Simmons, others found a close relationship between the two,

though each was focusing attention on a different aspect of the problem,

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 numbor of banks operating on the frac

tional reserve principle, the banking system of the U,S» is inherently

if
unstable," In his opinion, the structural peculiarities of the system,

such as differing reserve requirements for different types of banks and

the practice of maintaining inter-bank deposits on a large scale produce

autonoiTioiis changes in money supply and thwart the efforts of monetary auth

orities to bring about 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, 19^1»

and December 31, 19^8, He found that in all six periods the changes in

the two series were consistently in the same direction but the magnitude

did not correspond. In coming to the conclusion of an instability in the

relationship between reserves and deposits, Simmons did not separate the

periods according 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 193^-3^, attempting to show "the

way in which the stock of money varies with the size and composition ©f

1

Edward Simmons, og, cit,, p, 12e,



the central bank's monetary liabilities," He arrived at the concliision

that "from a knowledge of the monetary base and the expejision ratio or

fi*otn a knowledge of the monetary base and the regression eqnation it is

possible to 'predict* the money supply with a reasonable degree of

5
accuracy."

Ira Scott's study vfas centered on the question whether signifi-^

cant lags existed in the transmission of the effects of credit policy

from New York to the rest of the country* 'Ehe period studied was from

Jime, 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

banks. The time pattern of free reserves of other groupings of banks was

compared with that of central reserve city banks to measure the transmis

sion lag. He found that the reserve city banlcs "reveal a pattern similsO'

to that of central, reserve category with somewhat milder reversal in trend

dxiring the latter part of the period,"^ while there was a "significant lag

in the country bank component."'^ He also found that New York city banks

showed an earlier find more pronoiuiced tendency to shift the composition

5-'Applying the method of least squares to sixty-eight quarterly
observations, Meltser obtained the equation?

VL » -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 and
contractiYe forces (both in billions of francs).

Meltser, o^. cit.« p. 281.

6Ira Scott, Jr., cit., p. 270. . : .;

^Ibid., p. 272.

82
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of their portfolioe from investments to loana than did banks outside Hew

York City, In his words,

...the data showed a considerable lag as compared with
the weekly reporting member banks, revealing a more
tenuous connection between the non-reporting commercial
banks and the money market,8

While the Scott study indicates a substantial lag in the tranEasission of

the effects of open market operations, it does not show Aether this lag

was due to delay in the transmission of reserves themselves from the money

market centers to the interior or because underlying non-monetary factors

had differential regional impacts, Scott also made no effort to

measure the duration of the time lags,

George Horwich attempted to measure both the speed and magnitude

by which earning assets reacted to changes in reserve holdings, 4 monthly

series on total earning assets of commercial banks was drawn up for the

period 1955-55 and examined for its ftinctional relationship to "effective"

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, linear cor

relation coefficient between them was Oir95» 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> ihe response of bankers to changes in effective reserves
was fairly immediate! it usually occurred in an interval
which is no greater than a month and probably much leas.

G

"ibid,, p. 280,
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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 tliat in
tensive use of reserves was highly correlated with rising
interest rates and less intensive use with falling
interest rates.9

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 banl<s in the Fifth District to large dis

crete additions in reserves catised by the reductions in reserve requirements

in 1953 o-nd 195'<- was the subject of a study by a m^ber of the research

staff of the Federal Reserve Bark of Richmond. He chose as a principal

measure of banks* response the level of excess reserves relative to depos

its and studied the time talcen by the banks after the decrease in reserve

requirements in returning to the ratio of excess reserves to deposits vhxch

they maintained before the change was made. His conclusion wast

In the case of large banks, three-fourths had reduced their
excess reserves as a percentage of deposits subject to
reserves to or below the level existing before the change
by the end of the second period (serai-monthly). Nearly
all of those remaining had completed their adjustments by
the end of the third period. In contrast, a substantial
number of the medium and small size banks did not achieve
their pre-reduction relationship between excess reserves
and deposits in any Of the five periods analysed,!^

9
George Horwich, Journal ̂  Finance, CMay» 1957)» P*

Robert Black, ̂ 'Flfth District Member Bank ResponseB to Reduc
tions in Reserve Requirements," Federal. Reserve Bank of Richmond Monthly
.Review, December, 1953, p. 5* This^ article is based on the study by
Black cited earlier.

I  i ii iiii i i iiiii iii ifflFitniiri '1 • I II'



85

In general the adjustment process was found to be prompt, tbougb there 11*813

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 principal

hypothesis of his study is:

*..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 ratios to the desired ratios, the banics
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 adjixst reserve
positions and hence the greater is the rate of deposit
change.

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 explanatoiT" variables in*

elude the free reserve ratio and certain select interest f^tes. Meigs

tried several variations of this form, employing Various deposit series,

interest rates and time periods. But the results he obtained did not

establish the free reserve ratio as the main factor influencing the rate

of change of deposits. As one reviewer pointed out, his results cast

a serious doubt on the usefulness of the free reserve ratio a® a

12
gauge for purposes of monetary policy." Meigs, however, had greater

11
James Meigs, Free I?ese:nrea and the Honey Supply, (C3b,icagoi

University of Ciiicago Press, 1962)., p.

X2
Matityahan Marcus, Rational Banking Pevlew, September, 1963,

p. 15^.
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succesa with his second set of eqiaations where he was coneemed with estl-

aiating the level or rate of change of free reserve ratios by relating them

to interest rate, discount rate and the rate of change of unborrowed 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, hut

introducing it with a lag of one month or using the average of it for the

1^current month and one month preceding roxighly tripled its influence* ^

Meigs focused hi® attention on the rate of change of deposits (1/© * dD/d^.).

From the point of view 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. Also, 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, Sobert Solow

and John Karaken examined the ''raechanism connecting monetary policy a#«

tions — operations on bank reserves and reserve requirements — and the

Ikprice and voltme of bank loans to bixsiness." This le not quite the same

as the lag between changes in deposits and changes in reserves, because

the link betx^reen interest rate on bank loans and changes in reserve® is

^%eigs, cit., p. 7Zi -f'- ■'t
'  TO-,' I'f mtra ( ■

Karalcen and Solowj ££* SiS* * '

ii-ilr'Mmiiii-iii rr "
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not direct. In fact» Solow and Karaken were not quite satisfied with the

15
results they obtained. However, they were able to make the inference

thatt

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

Tlxey found that even after six quarters had elapsed only a fifth of the

full effect on th® interest rate was felt. The choice of interest rate

on bank loans as an index of tightening or easing credit is open to quea»

ticn* The whole weight of the * availability doctrine' goes against such

a test. In a market where non-price competition is regarded as important^

it is not surprising that the authors foxmd the effect on price, that is,

interest rate, slow and weak,

II Detenriinants of Changes in Demand Deposits

The hypothesis that is to be tested with the aid of empirical evl-'

dence is that the change in demand deposits of the banking system during

any given period is the result of the change in aggregate xinborrowed

r. > .-■ i" 4 ,
The equation estimated by Karaken and Solow wasi

A r. « 0.1705 0,0355 r. # 0.02771 I^. + 0,0023 L. - 0,0015 F
^  C.oJt79) ^ (.0103) (.O05^f) ^ (.0006) ^

+ 0.2636 Ar. - - 0.^215 A r.^^ ^ ki
Cate) (.1576) ®

where r^ stands for average interest rate on bank loans, for current
dollar seasonally ad^justed Inventory accumulatioat for the measure of
corporate liquidity, and for free reserves,

^^araken and Solow, dg, cit,< p« 57*
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reserves of that period a© veil as the changes of tiie earlier periods* In

addition, changes in demand deposits will be conditioned by interest rates,

borrowings from the Federal Reserve dxiring the period and the level of out

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

is postulated thats

^^t "^***^^t-n* ̂ t* ®t-l^

where AD = changes in demand deposits per period

AS » changes in unborrowed reserves per period
■  ;* i ,

i = interest rate

A B » changes in borrowings per period
■f\. ■ ■ -,'3 i ■" t

B « level of outstanding borrowing
. ^ :..xt

and subscript t t® time.

A. Ag/grez-qate unborrowed reserves, c\irrent and lagged

Of the explanatory variables prime importance attaches to changes

17in aggregate unborrowed reserves, current and lagged. As reserves con

stitute the basis of deposit expansion or contraction, changes in reserves

in any given period onust necessarily affect changes in deposits of that

period. - The inclusion of changes in reserves of ihe preceding periods

is done on the assump^ioi^ "^Bat changes in demand deposits are, in part, a

delayed response to changes in reserves.

^^The term unborrowed reserves refers 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. Besides
borrowing, reserves held against time deposits must be deducted from
total reserves to obtain the unborrowed reserves relevant only to changes
in demand deposits.

* *-if . f

ifefc
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Th© openijag chapter contained a detailed discussion of the factors

that influence the magnitude of the deposit multiplier. A reference i\ras

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 inay

bo a lag in the expansion of deposits. Reserves flow from one bank to

another as the proceeds from a loan or security purchase are spent by a

banlc's customer. If there is a lag in the tise ©f proceeds, the total

deposit expansion becomes a delayed response to changes in reserves. In

fact, it is believed that changes in reserves caixsed by the actions of

monetary authorities affect the banks in the leading financiaO. 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

expansion may be the inability of banks to convert their excess reserves

immediately into loans end investments. Such a situation may be rxiled

out in the case of large banks with ready access to financial markets.

But coxjntry banks, far removed from the financial centers, may be obliged

iSto carry such excess reserves, causing thereby a lag in deposit expansion.

These reasons suggest that changes in demand deposits will be

affected not only by changes in reserves of that period but also of tbe

preceding periods. But it is difficult to determine a priori the number

of previous periods that should be included. This can be decided only

by empirical experimentation. Period here refers to an interval of two

v/eeks or half a month*

This 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 contraction
processes. Assuming that the bank is initially in a fully loaned-up
position, if it loses reserves, it has to contract its earning assets and
thereby deposits,' while if it gains reserves it is under no compulsion to
expand deposits.



B, Interest rate

The rate of interest has an influence on the banlcs and on the

borrowers, but its effects are opposite in direction. For the banker, a

rise in the rate ©f interest means a xdse in the opportunity cost of hold

ing reserves and, therefore, induces him to expand his deposits speedily

and to the maxiiauin 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 a supply function and there

fore interest rate should have a positive effect on detaand deposits.

The level of interest is suggested as an explanatory variable in

stead of the change, as the banlcs 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 weeics* ISiis is

also in accord with what is sometimes described as ** three-gears* view of

IQ
the level of interest rates.

C. Borroxd.ngs '*■

The effect 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 (B -) has a negative influence on changes in de-

rnand deposits of any given period. A high level of indebtedness to the

system, for exarapde, exercises a restraining influence on the banks. Cm

According 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 changes 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 Viorking
of the Monetary System (Radcliffe Report) (Londont H.M.S.O. cmnd, 827,
1959), pp. 153-15^.
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such occasions banks becone cautious in their lending policies because they

do not desire to place themselves in a situation where they will be can-

pelled to borrow again in order to reet a drain, internal or external*

On the other hand the effect of changes in borrowings 8) on

denmnd deposits is positive* An increase in borrowings leads to an aug

mentation of reserves and in turn to an increase in deposits while repay

ments reduce the reserves and, therefore, deposits.

D, 'Own* as contrasted with nr;greKnte reserves

The hypothesis presented above treats the changes in demand depos

its of the bvanking system as being caused by changes in the aggregate re

serves of the banking system. Demand deposits of the banking system caa

be broken do\«i into deposits of different classes of bonks such as Keserve

city and country banks and they can be related to changes in aggregate re

serves. Also, demand deposits of different classes can be eauaaULy re«»

lated to changes In their *ovm* reserves, i.e., reserves held by them.

The more useful approach and the one that was folio ed, in main, in the es-

pirical investigation, is to link the demand deposits of different classes

of b'Tnke to changes in aggregate reserves because this approach helps to

study the impact of a variable which Is directly mder the control of

central banlcing authorities. ' •

'Bynamio'* eloffients of changes in aggregate rosGrves

Changes in reserves are initiated by monetary authorities partly

to offset certain seasonal influences (* defensive* responsibility) and

partly to implement certain policy objectives ('dyn&mle* responsibility) #

It has been suggested by some that the high degree of correlation noted

between changes in demand deposits and changes in resenres of the same

period may be due to the fact that reserves are *fed in* by the Federal

Pffl'nitrrf-i w I it t-fiiihiiifiilffhi'ii'Tfr"
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Heserve as the member banks demonstrate they are prepared to use them.

The seasonal offsetting operations are essentially of tliis nature and

the response of banks to such flows of reserves will be immediate as

they are anticipated by banks. A lagged response is more likely to

changes in reserves that are purely the result of monetary objectives,

i.e., the * dynamic* elements of changes in reserves, and this hypothesis

will be tested with the use of seasonally adjusted data on reserves and

deposits.

Ill The Methodology of S:ipirical Investig;ation

N' ' ■

The speed and magnitude of deposit expansion and contraction were

measured with the aid of distributed lag fimctions. Changes in net demand

deposits of different claisses of banks were related to the explanatory

variables discussed in the last section and the technique of least squares

was used to estimate the coefficients of the multiple regression equations.

Except for the changes in borrowings Oa B)» all of the other explan

atory variables are given to the bsnkeri he cannot influence them in aatking

his decisions. TJnborrowed reserves of the banking system are controlled

by the Federal Seserve system} the banker is, by and large, a price taker

In the money market, and in the given period he cannot undo his decision

of the previous period to borro\^ or not to borrow. Thus these variable®

can be said to cause changes in demand deposits.

The inclusion of changes in borrowing among the e3g)lanatory vari^«'»

ables raises a problem In terms of statistical estimation. As borrowing

Is vmder the control of the Individual banker, subject only to disapproval

by the Federal Pesenre banks, no cause and effect relationship &m be
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20
maintained. The causation, need not always be from borrowings to depos

its; it could wen happen that borrowings were necessitated by a simul-

taneoiis expansion in deposits. This variable has to be taken into accoimt,

however, in order to neutralize its effects, even if it offends the princi

ple of one-way causation. If this were not done, its effect might be

^nrongly attributed to some other variable with which it is associated such

as changes in unborrcwed reserves.

Equations were computed separately for the period 195^59 and

1960-63, Tlie separation of the evidence into two parts was necessitated

by the fact that the Federail Reserve system switched in January i960 from

the use of semi-monthly periods to bi-weekly periods in presenting data on

reserves and deposits, Thxis an interval of two weeks constituted a period

during I960-63 and an interval of half a month during 195^59*

A, . Definition of variables

Net demand deposits. The dependent variables in -ybe equations were

net demand deposits of different classes of banks, Net demand deposits are

demand deposits subject to reserve requirements. They are equal to gross

demand deposits less cash items in the process of collection and demand

balances due from banks. Bi-weekly averages of daily figures were tised

for the period I96O-63 and semi-monthly averages of daily figures for the

period 195^-59»

20
The degree of control exercised by the Federal Reserve on member

bank borrowings is disctissed by G. R, V/hittlesey in "Credit Policy at the
Discount yindow," Quarterly Journal of Economics, May, 1959, conclu
sion was that under normal circiaastances "the member bank can auBsume that
its request for loan will not be refused," p. 211, Thus borrowings
become a variable largely under the control of the banks themselves.



unborrowed reserves* Aggregate imborrowed reserves are

equal to the total reserves held by baiiks less their borrowings. But the

variable used in the estimating equations reqiiired two other adjustments

on this figiire. First, reserves held against time deposits were sub

tracted from it. Second, during the period 195^59* reserves were ad

justed to a uniform reserve requirement of 20 per cent for central Se—

serve city banJcs, l8 per cent for Reserve city banks and, 12 per cent for

country banks. For the period I96O-63, unborrowed reserves of Reserve

city banks (which included also the central Reserve city baiucs until the

classification was abolished) were adjusted to a uniform reserve require

ment of No adjustment was called for in the case of country bsnlcs,

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 Tlelds Tables of various issues of the Federal Reserve Bulletin,

Chan.ges in borrowitigs» These were adjusted to a common reserve

requirement basis along the lines indicated for unborrowed reserves. As

in the caae of net demand deposits and unborrowed reserves, bi-weekly

averages of daily figures were used for the period 1960—63 and semi—

monthly averages of daily figures for the period 195^59.

B, Equations computed

Apart from computing separate regressions for the two periods

and 1960-63, the observations within each period were separated according

to the phase of the business cycles in which they fell. The asyflBBetry in

the process of deposit expansion and contraction was pointed out earlier.

Monetary policy tends to be generally tight during upswings of the busl^

ness cycle and easy during the do^niswlngs. By separating the observations
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according to the phase of the cycle, the difference, if any, between de

posit expansion and contraction processes can be broiight out» This raises,

however, the problem of the selection of suitable turning points, Solow

has pointed out that the lag between the need for action and the taJcinu

of action is three months in the case of switch to tight money and 8,5

21
months in the case of switch to easy monoy# Since choosing dates other

than cyclical turning points involves subjective evaluation as to when

changes in monetary policy occurred, the observations were separated

according to the NBGR ttirning points. An effort was made, however, in one

case to group the observations according to probable dates of changes in

monetary policy and to study the response of banks.

For the period 1960-63, several pairs of equations were ccxsputed

with reserve city and country banks* net demand deposits related to a given

set of explanatory variables of the bfinlcing system, Squations were com

puted separately using upswing and downswing observations and are given

respectively in Tables XIII and XIV, In addition, the resporxBG® of Reserve

city banks and country banlcs to changes in feeir reserves vjore

studied using upswing observations and the resulting equations are given

in Table XV. For the period 1.93^-591 the impact of the independent vari

ables on changes in net daaand deposits of three classes of bimks, namely,

central Reserve city, Reserve city and country banks, were studied and the

regressions based on the upswing and downswing observations are given in

Tables XVI and XVII, It was pointed out that changes in monetaary policy did

not coincide with the turning points in the cycle. An attempt was there

fore made to study the reactions of banks strictly during a period Of

^Karoken and Solow, 0£# clt>, p* 70#
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tight noney. The period chosen was December 195^ to November 1957 and the

regressions based on tbesa ?0 semi-^monthly observations are given in

TableXVIII, V/lth a view to studying the responses of banks to the "dynamic*

elements in changes in reserves, the data on all the variables for the

period 195^-59 were seasonally adjusted and the equations calcxilated^

using these seasonally adjusted data, for the upswin s and doimswings are

given respectively in 'Tables XIX and XX, .
»

rv Conclusions^^

A. Response to changes in aggregate unborrowed reserves

i-.

The equations estimated showed that the reactions of banks to

changes in aggregate unborrov/ed 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# Clianges in unborrowed reserves of the preceding

periods also have a. positive effect on changes in deposits of a given

period in country banks, indicating a lagged response on their psurt bO
I  ■

changes in reserves,
1.

■>

In the case of central Reserve city banks, which were treated as

a separate class in the analysis for th© years 195^"59« the entire posi^

tive effect of changes in reserves on deposits was felt in the same period

as the change in reserves, i#e,, of all the reserve variables current and

lagged, only the coefficient for current period changes in reserves (AS^)

^?he resiats that are being summarized here are based mainly on
the eqmtions computed using upswing observations, Eqtiatione relating
to the dovmswinge did not turn out with many significant coefficients.
Attention ie drawn, however, when important differences between the re-s-
sults of the two phases of the cycles are noticed.
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was positive (TableXVI), Tbe coefficient for (cbsaQges in reserves

la^ed two periods) was negative and statistically significant.^^ This

appears to indicate that central Hesorve city banlis expanded their earning;

assets and therefore their deposits rapidly in. response to changes in re*

selves j 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 interesting result in as nuch as it throws light

on the flow of reserves and deposits in the banking system.

Changes in xtnborrovfed reserves of the current as well as the pre«-

ceding period, i.e., A ai'id A ̂^-1* positive changes in demand

deposits of the second category of banks, keserve city banlts, during 1954^

59. The coefficients for both the reserve variables were positive and sig

nificant (Table XVD, implying a one-period lag in the response to changes

in reserves. About 88S^ of their total reaction to changes in unborrowed

reserves occurred in the same period as the change itself j the balance in

the xollov/ing period.

In the case of coxmtry basks, a lagged response to changes in r#*

serves was noticeable during both 195^59 ahd 1960-65« 33ie lag was l<aiges^,,

The term "significant' 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 than 5 per cent
of the time.

No such lagged response was discema-ble in the findings for the
period 1960-63. The difference is probably attributable to the fact that
banks formerly cia.ssified as central Beserve city banks and Heserve city
banks were brought under oh® category of Beserve city banks. ;
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23hoi'/ever, by one period in the earlier than in the later yeears. For

cotmtry banks during 195^-59* the coefficients for4(5, 4^1,

-A, R, ^ were posit ire. This signifies that changes in demand deposits were

influenced by and in the same direction as changes in reserves of the ctir-

rent and two preceding periods. Only the coefficient for the current period

changes in reserves (A E.)» however, was statistically significant, account-

ing for 75 per cent of tiie total reaction to changes in reserves.

The coefficients for the lagged reserve variables vjere not signifi

cant. The high standard errors of the coefficients for these variables

may iiave been caused by multicollinearlty, i.e., inter-correlation among

explanatory variables. In fact when changes in demand deposits were re

gressed on A coefficient for this vacriabXe was positive

and significant. This also ties in with the fact that the coefficient for

A  2 negative for central Beserve city banlcs. This finc2ing goes to

strengthen the point made earlier that as the eapansioa process cumulates,

the central Reserve city banks lose part Of their reserves and deposits

to other banks, particularly coxantry banks.

During 1960-63, there was only a one-period lag in the response of '

country banks to changes in reserves. The coefficient© for A OB well as

that for A positive and significant (Table VIII). About 70 per cent

of their total reaction to changes ih reserves came in the same period m

the change in reserve© and the rest in the following period.

It is seen from this investigation that changes in demand deposits

2«5
It may be worth recalling that an interval ©f two week# Consti-* ' ;«

tuted a period during 1960-63 whereas the interval of a period m® half*«te»
month dxiring 195^-59#

-rff-TnTrn'-Ttirrh-''--^'"-- •- -"-"irrri '- iiT 1 'i-n- • - ,
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that occiir in the sfiuaie period as the changes in tmborrowed reserves consti^

tute an overwhelLtning proportion of the total reaction of hanks* A lag in

the response to changes in reserves is also noticed and is accounted for

hy country bank® and by banks classified prior to 1963 ns Reserve city

banks* At the time when central Reserve city hanks were treated separate"*

ly, 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 city banks* it took between half a month and one month and in the

case of country banks* a little Icaager than a month*

The response of deposits to changes in reserves manifests itself

not only in terras of timing* i.e., with or without lag* but also 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 unborrowed reserves* If the aetual deposit 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 ae

excess reserves* while such a difference during a period of contracticaa.

of reserves means that banks are using the excess reserves held previously*

During the period I96O-63, the size of deposit multiplier was
26

5.271 during the upswing and 3*790 during the downswing. The value for

the upswing was slightly less than the maximum possible deposit multiplier

^^The value of «ie deposit multiplier was calculated by adding
the coefficients for A R * ^ and Heserve city banks
and country banlcs. For example,"during the downswing the values of the
coefficients for the Reserve city banks for A A ̂t-l* ^
3*132, -0,222* and -0*571 and the corresponding values for the country banks
were 1.097, -0,012 and 0,l66 (Table II). The addition of all these eoef*
ficients gives a value of 3*790* ■
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of at least 6.O6, based apon a unifonn reserve requirerent of %jhile

the value for the downsvfing was very much below that of the potential

multiplier# In the period 193^39% the si&e of the deposit multiplier

was 3»706 for the upavdnga and 2.15^5 for the downswings# These values

are not only less than the potential multiplier but are also very much

less than the corresponding values for 1960-63« Three reasons may be

suggested for the lower values of tho deposit multiplier during 195^-59*

First, since all of vault cash can be treated as legal reserves since

i960 on, the multiplier in the later period beoomes larger, Bui this

cannot contribute much to the difference in the magnitudes of the raulti--'

plior since the proportion of total reserves held as vault cash is no

more than 10 per cent. Second, the tsiniismm reserve requirements were high

er during the period 195^1—59 than in the later period, The unborrowed re

serves for the period 195'^t«59 were adjusted to a vaiiform requirement of

20 per cent for central Reserve city banlcs, IS per cent for Reserve city

banlos, and 12 per cent for country banks, while for the period I96O-631,

they v;ero l6#5 per cent for Reserve city banks and 12 per cent for country

banlcs. Third, and probably most important from the point ©f view of the

impact of monetary policy, there was a stnaller flow of new reserves to

country banks during l95%-39, contributing again to a lov,-er deposit multi

plier. The equations computed to determine the size and speed of the flow

of new reserves to country banl.ts shov^ed that between 19^ and 1965* 53 p«2r

cent of the nai^ reserves went to country banks, wiiile between 195^ «uid 1959#

25 per cent of the new roBerves reached country banks# The equationa cora*

*V If.*. ' • ' r ^ <4, . W,-"



110

puted ares j ^ v.- »/• varj-ci* r •„;

,v', wjjsil-nr to U-< ■ (•:. - ,"c.; c -
(1960-63)

se 6.530 + 0.28^ A S. * 0*0lk AS, . + .0589 A S. -
(,0311) ^ (.032) (.0326^

A5

(195^59)

,0^ S®

.  . ■ - . , , j .. .

. » 2.26% ♦ .153 ̂  B., Vo^okk A k. - + 0.0418 A B.
(.0212) ^ (.022) (.021) "^■'2

e .27

where A B® stands changes in -unborrowed reserves of cotmtry banks.

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

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

B, 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 fxmctions were supply functions. The empirical results do not ^ow

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 periods as well as for the upswing

and dox^rnswing phases of the cycle.

Some reason© may be offered for the failiire of interest rat© to

emerge as a significant variable in the statistical estimation. 13ie separ^

atlon of the observations according to the phase of the business cycle

may have partly talcen 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 reaerves of the current period

(  A rise In the rate of interest may lead to a fuller response to
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chanijes in the reserves of any given period, resulting in a higher coef

ficient for jA This arguiaent is siailar to the one put forward hy

Robert Sisner on the role of interest rate in a distributed lag invest**

ment function# Eisner wrotej

The role of the rate of time discotmt or interest rate
in such a model is expressed primarily in the accelerator
coefficients 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 chaiiges#^?

Cm Impact of borrowing

The level of outstanding borrowing appears to have a negative in

fluence on changes in demGind deposits. The coefficient for this variable,

was negative in most of the eijuation® computed, thoxigh it was not ,

Statistically significant. Tlie problem of multicollinearity turns up in

this context also, accoimting to some extent for the insignificance of the

coefficients Changes in borrowings are correlated with the level of out

standing borrowings and therefore regressions were coBsputed with only one

of these two included as an explanatory variable. Then it is seen that

the coefficient for turns close to being significant for Reserve city

banks during the upswing phase of 196O-63 (Table VHE), while the coefficient

continues to be insignificant for the period 195^59#

A positive association between changes in borrowing® and changes In

demand deposits was noticeable in the case of central Reserve city and Re

serve city banlts during both phases of the cycle in the two periods# The

27
Robert Eisner and Robert H# Storts, "Determinants Of Business

Investment," Impacts of I^lonetary Policy, (Ihglewood diffet Prentice
Hall, 1963)* p. 123.
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coefficient for this vsiriable was mostly negative for country banks but

not significant in any of the equations. 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 Ig the difference iii

the value of the coefficient for B between two periods. During the ,

upswing phase of 195^59| the values of the coefficients for the central

Reserve city and Reserve city banks were ,849 and 1,102 respectively.

These value® were much smaller than the figtsre of ̂ ,8^3 for the Reserve

city banks during the period I960-63, The higher reserve reqtd-reroent of

the earlier period explains the difference only to a small extent. Banks

borrowed very heavily during 195^-59 compared to the later years. The

average level of outstanding borrowings during the upswing phase of the

bviciness cycle in the period 195^-59 v^as $632,29 million; the average Of

semi-monthly changes in borrowings was fil7»^ million. For the corres

ponding phase in I960-631 the average level of outstanding borrowing© was

S183.62 million and the average of bi-weekly changes in borrowings was

$-3»12 million, i.e., there was a net reduction in indebtednesa. , 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, ..

i. ist I it., - .• ,

■ It »rv- r-oT.ervt.. «r • . r-;v- " * x:.. ' •• .v

,» '■ u
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D. The total effect of the explanatory variables

The independent variables chosen, i.e., changes in aggregate tin*-

borrowed reserves of the current and the two preceding periods, interest

rate and the level of outstanding borrov/ings, were able to e3?plain more of

the variation in net demand deposits of Reserve city banks than of country
p

banks. The of the equations Indicate the percentage of variance in net

demand deposits accounted for by the equations.

For the period 195^59, during the upswings, the relevant equations

accounted for 6l,5 P®r cent, 59*5 per cent and ̂ f3»S per cent of the variance

in net demand deposits of the central Seserve city, Reserve city and country

banks respectively. For the period 1960»-63, the § of the equations for

Reserve city and coxintry banks, respectively, were 63»6 per Cent and 5^,6

per cent. The corresponding values for the dovaiswings were low in both

periodsi

The percentage of variance in net demand deposits explained was

particularly lev/ in the case of country banks during the period 19$^*59»

Even an alternate formulation which substituted net demand deposits by a

new dependent variable which was the sum of net demand deposits and demand

balances due from banks, did not improve the fit of the eqxaintion, i.,e,„

the strength of the relationship* $he low explanation of changes in net •

demand deposits is probably due to the shifting pattern in the flow of new

reserves among different classes of banks even within each period separate*

ly studied*

E* Response to chaft'ires in *own'* reservea

It was pointed out in the thoorotical section that changes in demand

deposits of different classes of banks could be studied either as & response to

ehange® in aggregate unborrowed reserves or as a response to change® in



their *ovfrx* reserves, i«e», reserves held by the respective class o£ banks*

The former approach was preferred over the latter for the reason indica

ted earlier and the empirical findings discussed so far were based on equa

tions using this approach. The response of banks to changes in their *own'

reseirves was, however, studied using the upswing observations of I96O—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 1 and III.) In the case of Reserve city hanks, all the j»sitive

effect on net demand deposits came in the same period as the change in un—

borrowed reserves* In the case of country banks, 75 pev cent of their

total response occiirred in the same period as the change in unborrowed

reserves and the balance in the following period, A lagged response was

clear as evidenced by the highly significant positive coefficient for

/X 'Siie 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 initially^ to country banlcs. 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 inability of country banlcs located far away

from financial centers to convert their reserves into earning assets iinmed»

lately.

The deposit-reserve ratio^^ was approximately for Reserve city
banlcs and %.79 for ccimtry banks. Thus, In spite of the lower reserve re-

use of the term 'deposit multiplier* in relation to a class
of banlvS may not be legitimate* Hence, the introduction, of the term 'deposit-
reserve ratio,'
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qxiiremonts, th« country banks* ratio was only slightly higher, indicating

on the part of country banks a greater tendency to maintain excess reserves,

F, Response to "dynaiaic* elements in unborrowed reserves

!rhe responses of banks to the •dynamic* elements of changes in utt~

borrowed reserves were studied by vising seasonally adjusted data on all

the variables. The period studied was 195^59. It was expected that since

a lag in the response of banks was found to changes in reserves that in

cluded both seasonal and 'dynamic* elements, if anything, the seasonally

adjusted daha would confirm the existence of lags. But the results ob

tained were disappointing| most of the coefficients turned out to be iMm

significant.

Changes in demand deposits induced by changes in unborrowed re

serves of the same period were positive in aH types of banks during both

the upswings and downswings of the cycle, the coefficient of was

positive and significant in all the equations (Tables XIX and XX), , But

none of the lagged reserve variables had a significant coeffioieat. Thus

no lagged response to the •dynamic* component of changes in reserves was

established by our testa. The magnitude of response with seasonal adjust

ment was smaller than that without the adjustment* The deposit multiplier

Wae 2,69 foi* the upswings and 2,18 for the dovaiswiags* The only other

v;ariable that had a significant effect on demand deposits was the change in

borrowings* The coefficient was positive and significant for central Re

serve city banks and Reserve city banks but its value for the central Me#

serve city banks (,391) was very small* Thus the efforts to isolate the

response of banks to the purely policy changes in reserve# through the use ©f

seasonally adjusted data did not prove very fruitfui*

fVf ,

III" 11 ^ .1.
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G, Response of banlcs durinc:: a -period of strict ti/^ht ffloney

As changes in monetary policy do not synchronise with turning points

in the bxisiness cycle, the separation of observations according to tix® phase

of the biAsiness cycle only approximately groups them into periods of tight

money and easy money* Therefore, the responses of banks during the period

Augiist 195^ - November 1957 which coiild be regarded strictly aus a period of

tight money was studied.

The results obtained ( Table XVIII ) were not different from

the ones for the upswing observations of 195^59* 5?he only important dif

ference noted was the absence of a lagged response on the part of Heserve

city banlcs, i*e,, A ^ was not significant for the period Augxist 195^ «

November 1957 while it was for the upswing observations of 195^59-

magnitude of deposit multiplier was more or less the same for these two

periods and the impact of borrowing was also qxiite siniilar*

H* Summary

This investigation has shown that it takes about a month and a half

for the full effect 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 occurs in the same semi-monthly period as the change in

unborrov/ed reserves. The lagged response of coxmtry banks appears to be. In

part, due to the delay in the transmission of resernrea to coimtry banks

from the leading financial centers. There is also evidence to show that

the pattern of distribution of new reserves among different classes of

banks changes from period to period. The magnitude of the deposit multi

plier for the banking system differs between the two periods 195^59 and

1960-631 it is larger in the latter period, A similar difference t« notice--'

able in the impact of changes in banks* borro^fings from the Federal teserve.
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A difference is also seen between the bsnks^ reaction during the upswing

and downswing phases of the business cycle# 3!he magnitude of response

during the downavdjtig is smaller.
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APPENDIX TO CHIAPTER III

'  f

DLTERM3JJANTS OF MS^SBER BANK BORKC^INO

The impact of changes in member bank borrowing on demand deposits

was examined in the course of the chapter and a difference was noticed in

the magTiitude of reaction between the two periods 195^-59 and 1960-63'» To

appreciate ftilly the causes for the difference, it is necessary to analyse

in some detail the determinants of member bank borrowing# ' ̂ ' ^

I Theories of Borrowinf^t

-  \t

The two most widely knovm. explanations of the factors influoncln^

member bank borrowing go under the names of 'need theory' and 'profit

theory#' The 'need theory' rests on the premise that banks are reluctant

to be in debt# Thei'efore, they borrow only when they must and the volume

of their borrowings is affected very little by profitability or cost of

borrowing. The 'profit theory,* on the other hand, holds that a^ber

baiaks borrow from the Reserve banks when it is profitable to do so, i«e#,

when market rate of interest is higher than the discotmt rate, and repay

the borrovidngs when it is unprofitable, ^

The leading exijonent of the 'need theory' was Wlnfiold Seifler

%dio set forth in great detail the reasons for hie preference for this

theory. According to him, there are two types of situations that force

banks to borrow. The first includes the "re<juiremente of the smaller

member banks located in agricultural or other cwsmunittss where seasonal

fluctuations in the demand for banking acccxaodation are large,"^ The

^l^infield Seifler, Money Rates and Honey Markets
tlaited States, (New forks Harper & Brothers, 19^)» p# 31#
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second relates to ** requirements of larger city member bantes where seasonal

fluctuations are not so pronounced. The borrowings of these banks has

generally been repaid at the end of a few days and has aj^isen not out of

the desire to extend new loans but out of the necessity for replenishing

2
temporary deficits in reserves," In both of these cases "the typical

motivation for borro'wing at the Reserve banks has arisen primarily out of

the needs either of the bank itself or of its customers and not out of any

differential which may have existed botv/een discotmt rates and money rates

in the open markets To vindicate his position that member bank borrowing

was not jTOverned by opportunities for profit, Reifler showed that between

1917 and 1928 open market rates had frequently deviated widely and for long

periods from discoiint rates.

At the core of the need theory lies the definition of idie term

♦need.* If the term is ttxken 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 borrovdng was not influenced by

interest rate was challenged, among others, by Robert Turner. He correla

ted the volume of borrowing with the spread betv/een the discount rate and

various market rates of interest by month for the period 1922 and 1936 for

the system as a whole and for individual Federal Reserve Districts and

came to the conclusion that the "profit theory appears to offer a partial

explanation of changes in the volume of borrovdngs . • . ̂&lle borrowings

have tended to increase as the profit spread increasttd l^ere seems to be

iS** P* ... -li--'. "r. ;-n-4 0' ? • ,» ■

Ihid,, p. 32*. V '" - 1 . n ".i .y' \ ■

»Miaifcii 'W*. ll I
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a limit beyond which borrowings do not readily go, in spite of further

^1-increaaeo in the profit spread*"

There is one conaaon ground between the two theories* 'Tradition

cigainst borrowing* is an element comraon to both theories with the differ-

ence that this factor is the very basis of the need tlieory while it plays

only a limiting role in the profit theory* In practical terms, this

tradition is reflected in the behavioxir of banks in two ways: one, as

the voliine of outstanding borrowing increases, banks are reluctant to

borrow more; second, as the total i-eserves of banks increase because of

gold flows, open market operations, etc., batiks 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 borroidng might be stated as follows:

«  f \-l* t7

where « market rate on paper the bank might liquidate to * i"
obtain reserves

i^ as discount rate

and other symbols as Indicated in the chapter, Under this forratilation,

and would be negative for reasons already indicated*

Robert C. Turner, ember Borrowing, (CJolunbus: The Ohio
Stfjite University Press, 193S), p. 1^3* For a detailed account of the co»-
trovers^'- on this question see James Meigs, Free Reservee rmd the Money
.jupply, pp» M. £. Polakoff, "Reluctance Elasticity Itoast Cost and
Meffibor Banis; Borrowings A Suggested Integration," Journal of Finance. XV,.
March I96O, pp. l-l8j Warren L. Smith, "The Instruments of General Monetary
Control," National Bankia?^ Revi.ew, Vol. I, No* 1, September 1963, pp*50-5^»
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^' '(i 'i'"") positive t if the profit theory held good.
m

II The Analysis of K'Gtnber Bank Sorro .ini?: 193^59 send 196o»

Am General observD.tioKs on the relationship bet\-feen borroxvin;^ and the
explroiatory variables

Clianr^es in unborrowed reserves. Focusing attention first oa the

period 195^t—59t if is seen that changes in imborrowed reserves and member

bank borrowing generally moved in the opposite direction. In the case of

central Reserve city banks, only in 58 of the Xhk semi-s^aonthly observa**

tions did changes in their unborrowed reserves and borrowings move in the

same direction. For Reserve city banks and country bonks they moved in

the same direction on fewsr occasions. This indicates that at least during

this period brinks increased their borrowings when they lost reserves and

repaid their borrowings when they gained reserves. In contrast was the

behaviour during 1960-63« Of the ICX) bi-weekly observations between

January 1960 and October 19^3♦ in the case of both Reserve city banks and

comtry banlcs, changes in unborrowed reserves and their borrovvings moved

in the same direction on ^2 occasions. The negative impact of changes in

reserves on borrowings appeared to be limited during this period.

Level of outstanding borrowiap;s, 'The level of outstanding borrow

ing in both these periods had clearly a negative effect on current period

borrowings, The effect of outstanding borrowings on borrowings during

current period had to be inferred from the movement Of outstanding borrow

ings themselves. The level of borrowings did not show a continuo-os rise

for any class of banle during these two periods. The longest continuous

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 period

ii'ifAlii il
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wac followed by a fall ia the next period. The deeire not to be in debt

appears to be a etrong force acting on the behaviour of banks*

Profit spread* Profit spread was measured by the difference be-

tweeai market yield on. three contlis* Treasury bill and the disco'ont rate*

The market yield on Treasury biU was chosen since the Treasxiry bill was the

paper a bank was most likely to sell in order to obtain reserves as an

alternativo to borrovdng* From Geptember 19^0 to the middle of 1963* the

discount rate remained unaltered at 3^* During tho period I96O—65t

market yield on Treasury bill, ̂was less than the discount rate except dur

ing two bi-weekly periods. Tne period 195^^59 saw big jumps in the dis

count rate and the Treasury bill rate* There were occtislons vftien the

profit spread was positive as well as negative* Tlie discount rate of the

Federal Reserve Bank of New York rose from 13^ in mid 195^ to ih

August 1957. Bill rate rose from ̂  of 1 per cent in ndd 195^ to over

in lato 1957. In consequence, the discount- rate which had been of 1 jwsr

cent above the bill rate in mid 195^ «as only 3/S of 1 per cent above in

July 1956 and 1/6 of 1 per cent below it October 1957. The profit spread

ranged from -1*139 to -i' .866* By looking at the Set of observation© be

tween profit spread and member—bank borrowing, it did not appMi^r that there-

was any relationship betvveen the two. In a situation where a particular

variable 1© determined by more than one factor, a two dimensional picture

depicting the relationship between the dependent and one of the explanatory

Variables does not always clearly indicate the extent of association be

tween the tym*

U i; ..rif , n-i ilii-. •. .

jy 41360, ♦ •' ■'» t ■■ , :V',! -I . ' i/y, hiy
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B. Estimates of the effects of explanatory variables

The results of the regression analysis showed that chariges in un-

borrov;ed reserves had a strong negative effect on the horrqvdngs of the

three classes of banks during the period 195^59 while this negative in

fluence was felt only by country bcmks during 1960-63» The level of out

standing borrowings had a decisive negative effect on borrowings of all

classes of banks during both periods. The profit spread had a very mild

positive effect on the three classes of banks during the period 195^59

but had no effect either on Reserve city banks or country banlts during

1960-63.

Borrowings from the Federal Reserve Banks by different clasBes of

banks V'^ere estimated by using the following relationship.

Where j refers to the class of bank and other symbols as indicated earlier.

Separate equations were estimated for the two periods 193^-^59 and 1960-65,

The data used were the iMf semi-raonthly observations from the beginning

of 195^ to the end of 1959 and the 103 bi-weekly observations from tdie be

ginning of i960 to the end of October 1963* The estimated equations are

given in Table I,

Chong^es in ,unborrowed resoryes. Changes in unborrowed reserves

had a negative effect on the borrowing of all three classes of banks during

59. The values of tho coefficient for the central Reserve city^ Re

serve city and country banks v/ero respectively .36, ,^^3 and ,20* Thint

means that If their unborrowed reserves increased by $1 million, the

centraa. Reserve city, Seserve city and country banks would respectively

reduce their borrowisags by $360,(Wi iS^30,000 and |H0O,0O0, But this
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(A
Table XXI

Regressions of changes in borrowings

195^-59

iq6o-6i

V  '. i - 'V ' -.'.''U"?

-i ^ 66.605 - .3689 A • .3kkk Bf?"
(.0508) ^ (.0587)

55.19 (i« - io) • '
(20,29) ® ®

S"^ s. .,393 . rl-TK-.w,

A  » ^3.189 • .^390 A hI° ~ .1141 B^®- k
(,0386) ^ (.0349) *■' •-:) tv

+  55.77 (i„ - ig)
(14.69) " " -

i  «» .534 i

A B® « 18.320 - .2011A rJ » .1058 B® , ' '
(.034) t-1

4. 16.22 (1 « i.)
.  . (5.51) ® ^ _ -. •• ... . .X

i  « .395
■ -. r- . )

.. i.<;M {<jTB^® « 21.87 - .0152 A hJ® .1955 ^1%
1*0342) (.0438) :i '^nv.v'»'f rl«>;•

♦ 10.623
(13.765) «

i  * .153

A B® M 9.515 • ,0891 & -' .1564 B. . ' ■■ ■ '
(.0155) ^ (.082)

5^ tt *39
"The superscripts crc» rc and c indicate that the Variableii
refer to central Reserve cityt Reserve city and coxmtry banks.

A  B. , . A i are in ffiillions of dollars*
t*!
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negative impact was not seen on the borrovdngs of the Reserve city banlcs
l%o-

during ̂1963• The coefficient for this variable was not significant. In

the caae of the coimtry banks, however, the coefficient was negative and

significant but it® value was only .08 vrttich vms analler than the one for

the earlier period. Thotiigh chan;,^es in imborrowed rcGorves have a nega

tive effect on nember-bank borrowing, the strength of its influence seems

to vary considerably from one period to another#

Outstanding borrowing# The negative effect of outstanding borrow

ing is Seen linmistakably# In all classes of banks and in both periods,

the coefficient of the variable was negative and significant. The highest

value of the coefficient was in the case of the central Reserve city banks

during the period 195^-59*

Profit spread. The »profit-spread* variable had a minor role to

5play in the explanation of member-b^mk borrowing."'^ Its coefficient was pos

itive and significant for all classes of banks during 195^59# Its in

fluence was greatest in the ease of central Reserve city banks | an in

crease in the profit spread by 1 percentage point woixld lead to an in

crease in thoir borrovfings by I55«19 million. The coefficient for this

variable was not significant either for country banks or for Reserve city

banks during 1960-63.

G, Conclusions

Member bank borrowing was sought to be explained In terms of three

variablesi changes in imborrovjed reserves, the level of outstanding

borrov/ing and the profit spread, Tiiis generalised form of explanation

5-^This^is shown by the fact that dropping the profit-spread variable
reduced the of the equaticms only tery slightly#
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combines the elements of both need theory and profit theory. !Ehe profit

motive did not emerge as a significant factor In determ5,ning member-back

borrovrilng. The level of outstanding borrowings had a decisive negative

influence. Changes in unborrowed reserves had a strong negative effect

on bori'owing during 195^59•

These findings throw some additional light why changes in borrow

ing were associated with taller changes in the volume of demand deposits

in 195'f-59 than in I96O-63, It appears that the dominant factor influ

encing borrov/ing dtiring 195^-59 was the motive to offset or coiinteract

changes in unborrowed reserves. This eraergeaacy nature of borrowed re

serves might have tended to limit the volume of deposits that could be

supported by such reserves. For the period I96O-63, no single factor

emerged as an important force determining meffiber^-bank borrowing, particu

larly In the case of Seserve city banks. As pointed out in the course

of the chapter, during this period, the volume of borrowing was very

limited and banks repaid their loans leading to a net reduction in in

debtedness. Thiis the loss of reserves through repayraent®, deliberately

decided upon by banlis, must have led to a reduction in deposits by a

multiple determined by the then prevailing minimum reserve requirement.

,  -,,v. r«( , ,r .'i mi-Kht

; •■•il'-M "Ji .' i;' . •■■i,' 1, .IC*'!**—

1. '''

ifiirrfiiiiyfiT-Y-^- — I i)i]ifiiiii >tMifirii7ri"in nftr - ■ -ifirinrfTirm t -



CHAPTER IV

DEPOSIT VASIABIDITT IN INDIVIDUAL BANKS

This chapter deals with inter-bank differences in variability in.

demand deposits, focusing attention on those characteristics of bani-is that

accotint for such differences. It examines in particular the relationship

1
between size of banks and variability in their demand deposits* While

the last two chapters were concerned with the behavior of banks in the

aggregate, this and the follovdng chapter are devoted to an examination

of certain micro-economic relationships in banks.

It is appropriate first to note the difference in deposit exper

ience betitreen individual banks and the banking system. Deposit varia

bility is expected to be higher in individual banks than in the banking

system for several .reasons. The dictum that "every loan creates a de

posit" applies only to the banking system* The deposits of any one bank

are not the result of the loan and Investment policy of that bank but

rather of the banking Gyotem, la the case of an individual bank as a

loan is granted and as borrowers malie use of created deposits, there is

no assurance that these deposits will come back to the same bank. For the

banlclng system as a whole the increase in deposits and the increase In

loans occur simultaneously- but for Individual banlos, loans and deposits

can very X'rell move in the opposite direction., A brisk lending activ

ity on the part of individual banks can result
•• ly 1./". /

^The impact of deposit variability on the im
discussed in the Appendix to the chapter, , ,,, , ,

'  *'■ .'jy <»'»*}•< 1,./

^  . 127
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in wide swings in their deposits. The seasonal fluctuations in deposits are

likely to be more dominant in individual banks than in the baiddng system.

The seasonal influences vdll be less operative in the latter to the extent

that regional seasonal forces offset on® 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 11^ sample banks collected as part of this study* I'or 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 for all the 11^

banks was ,066,

I Factors 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, CSyclical and secular factors %jill not be

considered inasmuch as these affect all the bcuake, though this is not t®

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 with|

these are essentially once-over changes — and perhaps sometimes a trend —»

2
even for the banks affected.

Instability in deposits in indl'^dual banks la necessarily related
to the structure of the baoalcing system. Before the establishment of the
Federal Heserve System, the pyramided structure of reserve holdings with
out a central institution capable of supplying additional reserves mad®
bigger banks, especially in New lork, subject to sudden swing® in deposits.
The situation is different now| the discussion of variability made her® is
in the context of the structure that exleta today.
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Seasonal Factors

A major factor causing fluctuations in demand deposits is the season

al Influence, as has been shovm in Chapter II. The extent of seasonal vari

ability in individual banks vrill necessarily 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 ane

described as *one industry areas.* Agriculture 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 fact

that country banks maintain deposits with their correspondent city baiiks

and that the seasonal fluctuations in deposits experienced by them are trans

mitted to the city banks through changes in later-bank deposits. A strong

similarity between the seasonal pattern of ♦demand balances due from banks*

of country bank© and that of their ♦total demand deposits* was noted in an

earlier chapter. One effect of country banks holding inter-bahk deposits

is that the seasonal pattern of total demand deposits of reserve city hanks

are brought closer to that of eountry banks.

Composition of deposits '

It was shown in Chapter II that seasonal variability Varied fr<»

one type of deposit to another. Por the banking system as a whole, during

the year 1962 overall Variability was found to be the highest In tJ,S. Govern

ment deposits followed by inter-banJ£ deposits and ♦other* deposits in that
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3
order. Thtis, one factor contributing to the difference in stability in

total demand deposits among banks nay very well be the composition of de

posits.

To what extent does composition vary as the size of banks changes?

Frtxn the figtires given by the Federal Deposit Insurance Corporation for

the year 193^ (See Table XXTOit is seen that the share of total deposits

represented by inter-banlc deposits was directly related to size, ranging

from .3 of 1 per cent in bonks with deposits of S2 million or less up to

15.5 per cent in banks with deposits of more than $1 billion, U.S. Govern-
4

meut deposits were more evenly distributed among large and samll banks.

The share of business and personal deposits, which constituted the bulk of

demand deposits, showed a slight decline as the size increased.

To appreciate the full significance Of the ccmapositional factor,

the oi-mership pattern in 'Business and Personal Deposits' among banl<s of

different size groups has to be smalysed. As revealed by TableXXIII,the

distribution of ownership in the number of accoxints and in the amount of

deposits was strikingly different between small banks and big banks. !Ilia

proportion of domestic business deposits to total ainount of deposits pro

gressively increased as the size of bank groups increased and the share

of individuals and farm operators declined. The proportion of domestic

business accounts sind individual accounts to total number of accounts in

creased as the size group increased. The share of farm operators and non

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

3"^Variability in each type of deposit was measured by computing the
eoefficient of variation of the bi-weekly levels during the year. The co
efficients for the U.S. Government deposit©, inter-bank deposits, and 'other*
deposits were ,260, .cM, and #02^, respec.tiyoIy»
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Sable XXIII

Ovmersbip of demand deposits related
to size of bank, January 27, I960

(Percentage distribution within size group)

Size of

m_ ^ -1 j UnderType of holder 2-10 10-50
50 -

250

250 -
1,000

1,000 and
over

Number of Accounts

All holders 100,0 100.0 100,0 100.0 100.0 100.0

Doraeatic 8,2 9.3 10.7 12.6 13.9 12.6

Non-profit bust- „ ̂
ness organization 5.7 ^,2 ^.1 3.0

Farm operators 1^*7 7.3 2,1 1.0 1.2 1.0

Individuals - per- _
Bonal

77.6 82.6 82.0 80.5 82.6

Arnotmt of deposits

All holders 100,0 100,0 100.0 100.0 100.0 100.0

Domestic 30,5 ko,z 52.3 66,5 69.5 71.^

Non-profit busi- ^
ness organization

5.2 if.8 5.5 ^.1 ^,2

Farm operators 20,7 10.5 1.8 0.8 1.0 0.7

Individuals - per- _
sonal ^'*3 ^3.1 38.0 2^.5 22.0 18.7

Souroet Federal Heserve Bulletin, April i9'6o, p. 369fc

''i * .  r.^,. j, • • . . , .

1'.. - *  »> 4-

•;^r V. <V-''< V. ' 4 I  .

I  ifftAf. r.iiri niliiAiifi 1 "hi
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size of the grotip increased# It is slso se«a (Table XXIV) that the average

size of accoimt for domestic business was roughly fifteen times the average

L

size for individual accounts. Thus big banks differ from small banks both

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

Table XXIV

Denj&nd deposits of individuals* partnerships and
■

corporations, Jaimary 27, I960
t'f

« tr ij. Number of Accounts Amount Average SizeType of Holder (millions of §) (billions of $) of Account

AXl holders 57#1 - .w 109,5 I 1#900

jOomestic businoss 6.0 , (lllty ■ 6^#5 ;l0i,700

Farm operators 3*0 , •- ■vecivrii « 1,%60

Individuals - personal ' •>,32*3 , 720

Source: Adapted from data given in Federal Resorve Bulletin* April I960*
p. 367,

To find out if the composition of deposits accounts for differences

in variability among individual banl^s* it is necessary to know the answers

to three questions:

1. Does the extent of fluctuation vary from caie type of deposit
to another in individual bonks? '''■

2, Are personal accounts more volatile than business accounts?,

% Does volatility of an account increase as the size of an
accomt increases?

In the absence of data on the number of account® 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 baoks.
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It is not possible to provide satisfactory answers to these ques

tions as the relevant data are not available. Some answers, hov;ever, tBay

be suggested on the basis of limited information that was obtained. From

the weekly statements published by the New York Clearing House, it was

found that dtiring 1962 in all the eleven banks that were members of that

Clesuring House, the weekly levels of U.S. Government deposits fluctuated

much more than the net demand deposits other than Government deposits.

This conclusion yias arrived at by calculating the coefficients of vari

ation in weekly levels of the two types of deposits for each bank (See • r-

Table 1 in the Statistical Appendix). Data were not available on an in

dividual bank basis to measure the volatility in inter-bank deposits.

There are writers who hold that personal deposits are more volatile

than business deposits. IKie a 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 accoiuits. For example. Lyle Gramley writest "Other things being

5
The 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, fluctuations in
total demand deposits Vfers less than the sum of the fluctuation® in U,S.
Government deposits and * other' deposits because of the negative correlation
betv/een 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 disbursenients. The New York City special deposi
taries, for example, account for a disproportionately large share of tax and
loan credits because of the volume of Treasury marketable obligations sold
in the city and the amount of taoces paid by corporations with checks dra^
on their accounts with New York banks. But government payments are more
evenly distributed over the country# Kius, Treastu'y operations at least
initially drain funds from New York City hanks.
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equal, the more actively customers add to and vd-thdraw from their balances

the larger the swings that would be es^jected in a baiik'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." In essence, the Qramley argu

ment is that active accounts are more volatile and that large aceotmts ten^^
to be more active. This reasoning does not rest on sound premises. There

is a distinction between "volatility" of an account and "activeness," An

account may be very active and yet Hiay 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 accoxmt increases as the size of account increases. A study by the Kansas

Bank Management CoimniEsion found that in that state checking account activ

ity measured in terms of number of items processed over a month per dollar

Of demand deposits was not materially different for banks with over 1120

million in deposits than for banks \idth less than $1 million In deposits,*^

An examination of the average monthly balances of 50 personal

50 business accounts drawn frcan a leading bank of Philadelphia iudicatsd

that personal accounts were more volatile than business accounts. The

monthly balances supplied related to the 12 months in I965 and the size of

personal accounts examined varied from an average monthly balance of iJOO

6Lyle E, Gramley, ''Deposit Instability at Individual Bank," Sssays
on Coramercial Banking, Federal Reserve Bank of Kansas City, p, A3,

*7
"Interpretation of Size-Cost Relationship in Banking," Monthly

Review of Federal Reserve Bank Of Kansas City, March, I96I, p* 8,
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to one of S195»000 and that Qf business accounts from an average $12,000

to one of The coefficient of variation of the aonthly levels

of deposits was distinctly higher in personal accounts than in business

acco\ints, The average of the coefficient for the 50 personal accounts

was ,^i^S02 conpared to the average of •2513 ̂ OT the 50 business accoimts*

On the basis of this very limited study, one caniiot venture to generalize

on the comparative variability in personal and business accounts# Baere

was no indication within each type of any relationship between size of

account and variability in deposits# The coefficient of variation wnd the

averfige monthly level of deposits of the accomts ejcamiaed are given in

Table II of the statistical appendix*

C* Flow of funds arionf: accounts

/iin important factor leading to greater stability in deposits in

bigger banks is the flow of funds from one account to another# the larger

the bank the greater the probability that a check drawn on a given account

will be credited to another account in the same bank# At one extraae, if

we iiflagine there is only one bank, all debits will come back as credits

except for lealsage of ciirrency to the public* As the size of a bank

creases, tliis increased possibility of f-onds flowing from one account to

another xtflthin the bank ensures a greater degree of stability# For this

8
* Bigness * of banks in this context must be related in some sense

to the bigness of the market in which they operate# For exarnple, a bank
with deposits of tlOO million would be *8ti5all* in New York City and could
not expect much return flow of funds from a given check drawn but, it
could expect a return flow Of larger magnitude If the bank Is located 4m
a smaller place#

V4(*i* « V- » j,'
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reason, even if individual accounts are volatile, the aggregate may not be«^

From the eame point of view, stability may increase if there is a wider

diversification in the ovmership 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

accouints. But as bank size increases, custc»ners 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.

Compensatory baleincea

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. T^e existence of this practice thotigh it fflay

have relevance to the deposit experience of the banks imposing such require

ments does not imply that deposits of banks with these requirements woxild

be more stable than those of banks without them. A study of bank loan prac-*

tices by the Federal Reserve found that in 1955 approximately one-fourth of

the banks surveyed had minifflum balance requirements for s(^e of their busi*

ness borrowers and that over ninety per cent of banks with deposits of $500

million and over had such requirements. The sixrvey also reported that large

10banks tended to have higher reqiiirements than small banks. The reasons

Q

This only eraphasiaes 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 variance^of individual accounts.

10
Caroline Cagle, "Credit hine and Minimum Balance Keqiilrements,"

Federal Reserve Bulletin, June 1956, p. 579.
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for imposing compenGatory balances are many and# therefore, the impact of

these balances on deposit fluctuation even among banks with such reqiiire-

raents 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 their 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 deposits among banks in different size groups,

E* 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 groining or declining banks will show

11less instability than banks which are of unchanging size* 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

ia
late term deposit losses*" There is no reason to think that growth rate

in a bank will have an effect on stability in deposits except probably that

a bank that is declining rapidly might be subject 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 coimts*

^^ester's conclusion rests on his assumption regaining the
bility distribution of transactions in banks and is also related to the
measure of variability chosen by hhn, i*e.# the ratio of variance of de
posits to the level of deposits. Donald A. Hester, "An linpirical Exam of
a Commercial Bank, loan Offer Function," Cowles Foundation Discussion
Paper 111 (Mimeo)# p. 15 and Appendix A,

12Gramley, Op.cit*. p, kS*
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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 aor-e iisually foiand together. The difference between small banks and

big banlcs becomes, therefore, sonething more than a distinction in pure

size imless other factors are kept constants

II Bnpirical Findings on Deposit Variability

This part reports the results of enqpirical investigations on vari

ability in demand deposits in individual banks. With the aid of data on

demand balances of individxial banks supplied by the Federal Beserve 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 isolate 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. Total variability

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 meant the over-all variation, i.e., both systematic

and random.

Introduction. It is often contended that big banks experience

greater swings in deposits than small banks. Commenting on this generally

held opinion, Gramley observes, "This view is rather widespread and ©f such

ancient origin as to warrant the title of an accepted tradition of banking,

13 »Gramley, op.cit.. p.

.• ih 7'.'



Thus, the folklore of conuaercial banking tends to associate increased vari

ability with larger-sized banks.

In specifying the characteiistics 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 retiorn, 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 will

ing to lend than small banks, if banks are averse to a higher deposit

Variance," 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, Apeurt from the reservations one might

have as to the assumptions underlying his mathematieal demonstrati<Mi, the

crucial question is whether the ratio chosen, i.e., the ratio of variance

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 banlts 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 District, The

deposit experience of the sample banks was analysed in terms of deposit

Ih
Hester, cit., p. 1^.
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losses. Based on, the average total demand balances in every Reserve period

from the beginning of 1955 to the middle of 1957i the masd-Bmas percentage

decline of total demand deposits in any period of six months or less was

recorded for each sample bank. From these data, Gramley arrived at the

conclusionJ "Grouping deposit losses by size of bank® and ccsnputing the

average for each bank size group, it is found that in the largest size

class — bonks with total deposits of more than $25 million — deposit

losses are approximately 20 per cent smaller than in the lover size groups.

This difference proves to be statistically significantf that is, there are

less than five chances in a hundred that observed resixlts coiad have been

due to random sampling errors. The four smaller bank size groups, on the

other hand, are indistinguishable on the basis df their ehort**run deposit

instability."^^ This conclusion, though it has relevance only to the Tenth

District member banks, calls into serious questieaa 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 fluctuation® in de-»

posits in individual banks, it is necessary to construct an index of vari-*

ability. The standard deviation strikes anyone as a suitable measiire of

dispersion. But the absolute value of this measure does not throw light

on the relative degree Of fluctuations among banks. To obtain a meaning

ful interpretation, these values have to be divided by the meaa level of

deposits of each bank, lihen a direct comparison among banks becomes

possible. The main focus presented here is on the coefficient of varia

tion, i.e., the ratio of standard deviation to the mean level of depoeita

as the index of variability.

<!.» r»ti ,

^^Qramley, og, cit.. p#'
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As pointed out earlier, Hester treated the ratio 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 ttie

denominator in this ratio are in different iinits of raeasurement, ■fee numera

tor being money squared and the denominator being a sxun of money. On both

counts, it is preferable to use the coefficient of variation as the inden.

The standard deviation which is a sum cf money Can be compared with the
16mean value, also a sum of money, Tiius, the index that is obtained is a

pure number*

It has to be noted that the choice between the two ratios is not

unimportant. One can arrive at opposite conclTASions on the connection be

tween variability and size, depending on the ratio chosen. The ratio of

varleince to level of deposits may be increasing while the coefficient of

variation is decreasing, It is possible to show under what conditions

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

17 2LetcT be standard deviation 0* the variance and 5 the mean
level deposits. It is possible for C^) to decrease as 5 increases
while C^) to increase as D increases. The condition to be met in that
case is: . ^

Ais >0

Ss W 53 <0
I  '3-L _

4-€<4f<S- 4-<€-^<iA j> 2i J3U ^
i.e. , if the deposit elasticity with respect to standard deviation Is
between *5 ond 1.
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this can happen.

The use of standard deviation in the index of variability Is not

Vfithout its shcrtcoiTiings. The squaring process 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 thxis 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 meastires of dispersion ex--

cept the range. In the discussion that follows, the coefficient of varia

tion ELS Eilready pointed out will be the main index of variability, but an

other meastire will also be considered. That measure will be the ratio of

the average of the bi-weekly changes (ignoring sign) of each bank to its

mean level of deposits. This 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 variability presented below is based on a

sample of banks chosen from the Federal Eeserve District of iPhiladelphia,

The total number of banks in the District in 1962 was 46^, These banks

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, Accordihg-

ly, all banks with total deposits of ̂ 100 million and above and all Idioao

with less than million were included in the sample. Applying a saMp^ ' ,

ling fraction of one-eighth, a random selection was made from the other

two sise groups, Thus, the sample consisted of ll4 member banks *diich I'*'"

formed about one-qUarter of the population# The size distribution of the



banlcs in the population and in the sample were as followss , ,, ,

-u » -1 j. j. T ^ - i. N\imber of banks Niimber of banksbize of banks and total deposits ^ tn._^ • ^ j
"  ' in the District In the sample

S2 million and less hS

$2 - $10 million Z6k 35

SIO - SlOO million 136 1?
,  .'i ■ - ■ i

SlOO million and above l8 l8

k6k Ilk

For each of the banks included in the sample, the Federal Heserve Bank of

Philadelphia provided the average of daily balances of demand deposits,

time deposits, and total deposits for each bi-weekly peidod la 1962. Thus,

each banlc had 26 observations for each of the three categories 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 eire reproduced in Table III iu "the statistical appendix. Hiese

l8
calculations provide the basis for the analysis which follows•

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 betwe^ variability In demand

•*0

The coefficient of variation might well overstate the variability
in demand deposits if there is a trend in the series. By plotting the series
for a niraber 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 varia
tion was caused by any strong trend present in the® and it was not found to
be the case. The absence of trend is also confinned by the fact that the
two ffleasures of variability yield more or lees the same results.
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deposits and size of banlcst as measured by the mean level of deposits for

the year. Deposit elasticity with respect to the index of variability

was not, hoV/ever, high.

The coefficient of variation, i.e., the index of variability,

ranged from a low figure of .02 to a high of .!?• 2?he average for all the

banks as Indicated eairlier was .06. The distribution of this coefficient

in different size groups pointed to a negative correlation between size and

vairiabllity (see Table XCV), Out of 2% banks with demand deposits of over

SlO million, ten, i.e., ̂ 1.66 per cent, had a coefficient of variation of

less than .03, while only 2 out of 90 banlcs with deposits of less than SlO

million had a coefficient of variation of less than .03. Five of Zk big

banks, i.e., 20,83 per cent, had, however, a coefficient of variation of

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

Table XXV

Distribution of the index of variability in demand deposits

in different size groups

4-= !■=== .03- .0<t- .05- .06- .07- .08- Over
(Sit ' -03 ^ ̂  ̂  ̂  ̂  ̂  ̂

Less than 500,000 1 2 5 5 5 2 2

500,000 to Im - 2 7 9 k % 1 k

Im - 1{^ 1 f 6 9 8 1 t . %

lOm - loom 6 a 2 - 2 m 2

loom S: above A .-1 Mn

mJZ -i

12 17 23 16 10 6 15

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

83 per cent, were in the big size group. Out of a total of 15 banks with
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a coefficient of variation of over .09» 5 banlcs, 33-1/3 per cent were

in the big sise group. These facts lead to the conclusion that variability

in deposits as measxired by the coefficient of variation has a tendency t©

fall, as the bank size increases.

The estimation of a linear relationship between size of banks and

the raeasuros of variability confirmed the inverse relationship between the

two« not directly but by implication. A double-log relationshipt on the

other hand, established more firmly the negative correlation, thou^ the

relationsiiip was not strong.

Applying the technique of least squares to the ll4 sample observa

tions, the following equations were estimated;

(1) ar « 386.2151 t .39165 § .5216

(.0351) f r-

(2) * .0662 - .00000033685 5^ « .con
(.0000003170)

(5) A * 134,877 + .2226995 820

(.009322)

(4) I « .0334 - .00000014295 ' » -OlS
(.00000008)

where 5 w average level of demand deposits (in f10,000)

(j- ss standard deviation of demand deposit levels (in f1,000)

« « the coefficient of variation (with (T and 5 in the same anit),
D

» Average of the bi-weekly changes (ignoring sign) in $1,000

4 « A divided by 5 (with A and 5 in the same unit),^^

19It^is worth recalling here t^t the indexes of variability are
only s- r and sr but equations relating ̂  and A to 5 were estimated so as t©

D  D ^ ^ A
draw certain inferences from th#m regarding the behavior of g and g.



The coefficients for the bank-size variable in Equations (2)

(^) were negative but not statistically significant. The values of 1 in

both equations were very low* We have, therefore, to turn to equations

(1) and. C15) to gam sOiTie lcnowlew.ge of the relatfve Voa^aatxon xn leicand die-

posits in banks of different sizes. The coefficient for D was highly sig

nificant and positive in both these equations. This means that ̂  or A

increases as the size of bank increases, as one ncmicilly expects, A bank

with deposits of SlCX) million will naturally experience a higher fluctuation

in deposits in dollar araoiint than a bank with $100,000 deposits. The de

posit elasticity in relation to and A, however, indicated how (^) or

(V) hehaves as 5 increases. At the point of means of d" and A, the depos

it elasticities were *73 and ,69* Since these elasticities are less than

1,^^ it can be concluded that (?) or (^) decreases as S increases, i,e*,
variability in deposits as measured by either of these indexes decreases as

the size of bank increases*

The results obtained by using the double-i^log formulation brought out

more explicitly the negative relationship betv/een size and variability.

This alternate foimiulation assumes the functions to be estimated as exponen

tial, i.e., the structural relationships are assumed to take the forms

6^ ss oC- 3^ Uk

A ^ x>^

order that Is necessary to show

d.is^

ds p 3"^ ^ ̂  3^
-t <0 ^ ̂  - i < ^ ̂  ̂

Stvvce. ^ 1 Ik ^ < S
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Exponential fimctions can be transfonaed into linear fiinctions by taking

the logarithias of the variables. The results using this relatioxxship weret

log a -.2331 - .93U5 log D s .91*6
(•0209)

(6) log-^.a -.2572 - .053 log D R*^ s? .038
(.022) _

(7) log A . .8317 - .9500 log D R'^ = .97
ft o(8) log Q)- .3182 - .0506 log D v/ sj .095
^  (.OlOU)

In equations (6) and (8), the coefficients for log D were negative and sig-

nificanta i.e., in the basic structural equations D had a negative expoar-

ent. This establishes that (p) and (g) are decreasing functions of 5.

:p!uch the same result is obtained ly exaraining equations (5) aad (7). Sie

coefficients for log D in these equations were positive but less than

\inity 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 tiian 1, idilch

as pointed out earlier mes^ that (^) and (^) decrease as D increases. It
is iraportsnt, however, to note that the inverse relationship between (^)

and D, though statistically significant is not strong. The deposit elas

ticity with respect to as seen from equation (6) is ordy *05 which means

that a hundred per cent increase in the size of bante leads to only a

5 percent dcscroase in variability.

other factors. The effort-S to improve ftirtlier the Gxi>lariaticn of

the variability in depofdts h^r introducing additional factors Tsere rendered

difficult because of tte non-availability of more data on individual banks.

Risk of identification of indiv^-dual banks mde it iri^ossiblo to obtain data

on the l,ocatlon and the nuaher of branches of the banks. Information on

the number t f accounts ;iud the volume of personal and lousiness deposits

separately for tht> banks were not available at the Federal Reserve Bank of
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Philadelphia. The only information that could be obtained was the locatioii

of banks according to the region to wliich they belonged. This information

T/as utilised to find out the iiBpact of regional differences in terms of

occupaidonal structure.

The occirpational stricture of the region in ̂ ich banl3 imre loca

ted niesisured either by the percentage of Tjoi'king force e:ripl-yec! in agricul

ture or in manufacturing v.-aa found to ha-ve no significant effect on vari

ability. This conclusion has, howe-^rer, to be accepted ifith reservation

because of the high degree of aggregation invol'v^d in the variables used to

test Liie hypothesis*

It was ax-gu0d in the first rvrt of this chapter that banks located

in areas where the econoxEy was more diversified wuXd esperieace less flue—

tt.ations in deposits than those in less diversified areas* Percentage of

working force esployed in manufacturing was treated as a proxy for diversi

fication and it was therefore esqiected that banks located in areas wi'sdi a

higher pcii'centage of v/orking force employed in BBnufact\iring would ha^'^e a

lower index of variability# On the other hand, since the focus was on over

all fluctuations in deposits, i.e#, hoth seasonal mid random, the more im?-

portant agriculture was an occupation in a region, the higher would be the

fluctuate.on in deposits in that region. Therefore, the impact of occupa-

^ For this purpose, the Federal Reserve District of Philadelphia
was di'vided in'bo 1$ regions, a classification based on the work of Bogus
and Beale* (Donald J. Dogue and Calvin L* Beale, Econoialc Areas of the
United States. Nev/ York: Free Press of Glencoe, I9SI.)""
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tional structiire on variability was studied by measuring the influence of

two variables, namely, the percentage of working force employed in agri-

ciilttrre and the percentage employed in manufacturing.

The equations computed shov/ed 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 \pdxether introduced along with the bahk-sise

variable or whether introduced alone. Some of the equations computed are

given belov;:

(9) log (^) « -2.152 - .1252 log M - .0527 log » g2 ^
^  (.2442) (.0229) ^

(10) log (f) « -2.009 - .2^60 log M

(11) %: « .0605 + .000786 Ag =2
^  (.00092if) ^ « >0026

(12) log (?) « -2.629 + .0295 log Ag - ,OhShU log S g2
^  (.0572) (.0256) ® " -03^

(13) log (~) -2.986 + .oSkB log Ag -2 .
^  (.0509) ®

where M » percentage of working force employed in manufacturing industries

in the region} Ag 4s percentage of workiiag force employed in agriculttore 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 variability in their demand deposits. It was, however, pointed out

earlier that there was no strong reason for the growth rate to affect
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one way or another variability in deposits# The growth variable introduced

to test th-is hypothesis was the average level of demand deposits on three

cslII dates in 1962 as a percentage of the average level on three caH dates

in 1957 for each bank# The coefficient for this variable was positive in

all the equations but not significant in any one of thea» Hence, no firtb

conclusions could be reached. The eqmtions estimated are:

C" « #0654 + ,0000102 Q «2
(.0000858)

& .0088

a  *06h5 - ,0000005375 5" + .000018 G 52 ^ rtm
(.000000318) (.OCOO85) ^ ®

log ̂  -.40^7 .06526 log ? + .31^59 log G «2
^  (.02391) (.2l6^f3) ^

log ̂  * -3.399 + .1076 log G S « .0065
*

Variability of time versus demgnd deposits. 1^ is generally held '

that banks experience less variability in time deposits than in demand de

posits over the short period, the reason being that time deposits are held

not for the p\irpose of making payments but as a means of employing savings.

The data on sajnple banlcs lend support to this view. 3h measuring Variability

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 deposits

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 residml to the mean level of

23
time deposits as the index of variability. An analysis of the distribution

^^^Wherever is negative, it is recorded as aero.

^%he variance of the residual for each bank was obtained by regrSSS*
Ing the bi-weekly levels of tiro© deposits on time trend. SHie 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 tV in the statistical
appendix.
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of this index aroong the "Various sise groups clearly indicates that the ex

tent of variation in time deposits is very limited (see Table XX¥3).0f the

11^ banks, eighty-four, i.e,, 75 per cent had an index of less than ,05#

whereas in the case of demand deposits, there were only banks, i.e,,

39 per cent that had a coefficient of variation of less than *05» Ihe

average variability in the sample banks for time deposits was .012 compared

to .06 in demand deposits.

Table XXVI 1'

Distribution of the index of variability in time deposits

in different siae groups

Banks v;ith time j
deposits of •«'50 ond
(in S)

0051 to
.010

,011 to

.050

.051 to
.10

above

0.1
Total

1 2 1 Urn k

- 8 17 25

20 30 h 3 60

10 7 t 20

Ji J. 5

3^ 51 25 3 114

Less than 500,000

500,000 to 1 m -

Im to 10 Bi 3

10m to 100m 1

Over 100 million -

Total k

B, Seasonal variability

The most important element in the systematic variation in any time

series over a yesir is the seasonal factor. The last section was concerned

with over-all variability which included both seasonal and non-seasonal vari

ations* In this section the relationship betwoea size of banks and the ex

tent of seasonal variability alone will be examined.

Approxijnately half of the banks in the sample exhibited a eeasc«aal

pattern that was akin to the patteih found for the entire District, 0on*_^
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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 sise of

banlcs increased. The proportion of over-all variability accouinted for by

seasonal factors was not, however, related to sise of banlcs.

In order to meastire the extent of seasonal variability in individ-

iial banks, what is needed is the seasonal 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 technique by which seasonal variability could be isolated from other

types of variability 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 confoimied

to the pattern in the aggregate demand deposits of sill Third District

coxintry banks and that the only differences among them was one of amplitude.

A similar asstimption was made in the case of sample Reserve city banks. In

order to compare the differences in amplitude, it was decided to estimate

the following function^^
^  t O.C. N.f ■ . .V

d8- . >
( 1 - ) . < + 8 (1 - s.) ♦ (t .

.  *

i  B 1 ..... . 11^ (banks)
'  jr.'* il"*

t  w l... * *. (months)
jirv.Sjt

»

Where = the level of demand deposits of the ̂ th bank in month t
t

M the average monthly level of demand deposits of the Jth bank

es the seasonal adjustment factor for the raonth t for demsind deposits

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

j ia a Reserve city or country bank.)

.  . .. . , .

because itis possible with this; formulation to give the same interpretation for the
values of ̂  whether:^la above or below 1.

i U
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The estimated values of ̂  would indicate the amplitude of seasonal pattern

In each bank compared to the average pattern in the District. If y© was

equal to 1, then the pattern in that bank was "typical," If it v;as 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 S obtained for each equation would show the extent of vari

ability accounted for by seasonal factors in each bank. Having obtained a

raeasvire of the amplitude of the seasonal pattern and the extent of seasonal

variability in each bank, the relationship of each of these to size of

banks could be easily estimated*

In i960, the Federal Reserve System switched from the use Of semi

monthly periods to bi—weekly periods in presenting data on banks* This

introduced some difficulties in estimating Ihe functions. First| the

monthly seasonal index for 1962 for all countiy banks and for all Reserve

city banks in the Third District could not be computed as monthly balances

after I96O 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 seasonal index with which the movement in deposits in sample banks wad

compared was that of i960. This Is not a serioxis compromise as there is

not likely to be any significant change in seasonal patter hmtwmm. I960

and 1962. Second, the data on sample banks were on a bi-weekly basis and

they had to be converted into monthly balance® as the seasonal index was

on a monthly basis. This was done by first multiplying the balance for

each bi-weekly period by the ratio of the ntuaber of days in a given month

covered by that period to the total number of days la that month, aM then

by adding the parts relevant for each month. This procedure rests on the
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uneatisfactory assxiraption that vd-thin a bi-weekly period, the level of de

posits on any given day is more or less the same. The method thoixgh 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 Statistical Appendix for the equations) showed that of

the total 11^ banks, the deposit movement of only 5^ banks corresponded to

the seasonal pattern of the District, i.e,, the coefficient for the season

al index variable was significant only in 5^ equations. This does not mean

that there is no seasonal element 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, Spproxiiaately half the banks

corresponded to the pattern of the District,^ as can be seen from Table XX7JI»

Table XXVII

Conformity to the seasonal pattern of the

District according to size groups

Banlcs with demand Total number bante
deposits (in millions of $) of banks vhtch conformed to
^  ■ ■ ■ ■ ■ the pattern of the

District

Jf; ./h-

Less than 2 65 25
II , i-p- ■ .1

2-10 2k 15
3  . K. I.' .

10-100 ' 13 7

above 100 12 f

By restrictlag the to the fifty-^four baJDScii Ifeose seasonal
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pattern conformed to that of the District, it was fotind that the amplitude

25of the seasonal pattern decreased vd-th inereause in the size of banks*

This result was obtained by regressing the ̂  coefficients obtained for the

fifty-four banks on the size of bank. The equation obtained was:

A « 2.835 - .000028515 «2
r  {.00001J2) ® " *"5

The coefficient for S was negative and significant implying that as the

size of bank increased, the amplitude decreased. The addition of the reg

ional variable, i.e., the percentage of working force employed in agri-

cxilture did not improve the explanation of the variation in auaplitude.

Confining again the attention to the fifty-foiir banks, whose sea

sonal pattern resembled that of the District, no relationship between size

of banks and the extent of seasonal variability was established. The S

in each of the equations estimated gives the proportion of variances in
t

accounted for by the eauation. This gives an idea of the extent of

p

seasonal variability in each bank. Therefore, the values of S obtained

were related to the size of banks and the resulting equation wast

B  ,i}90 + ,000000575s ^
(.00000105)

The coefficient for IS was highly insignificant indicating the absence of

any relationship between size of banks and the extent of seasonal varia

bility.

For the most part this empirical investigation yielded only nega

tive results. Variability in detnand deposits was not related to the occu

pational structxire of the region in which banks were located. There was

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

For a definition of the amplitude of seasonal movement and the
extent of seasonal variability, see Oiapter II, p, 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.
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APPMDIX TO CHAPrUR I¥

THE niPACT <F DEPOSIT VAPIABILITY PORTFOLIO POLICY

Liqxiidity and profitability are the two criteria that guide the

aetions 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 enable

the banker to meet the demands of his depositors* The requirements of

liquidity are mainly governed by the fluctuations in deposits and the

function of maintaining liquidity against deposit demands is described

sometimes as "protective liquidity." Uncertainty regarding future depos

it levels need not, however, impose a special bturden on the banlcer 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 illiqxiid, 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 futtire course of

deposits*"^ 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* choice of aBsets*

A* The Hypothesis

By * portfolio policy* is meant the policy by which a banker

decide© to aHocate his frnds among the various assets* Without doubt,

i■» f

1Porter, op* cit.* p.
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deposit variation is not the only criterion deternining a bank's asset

dlstrib-ution. 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 positively

with the risk associated with other assets, composition of available

fimds is a key factor, however, in determining a hank's choice of assets,

V/riters advising on portfolio policy emphasize this aspect of the problem

and their advice tisually takes the fomn of rules for 'conversion' of bai&

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 fxmds 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 subject to different degrees of fluctmtions in different banks and

that deposit variance may be related to such factors as size. But the basic

principle \mderlying the fonnulas, 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 Hesters "Banks are less willing to lend when their deposits are un*

stable. This behaviour derives from banks' aversion to discounting, critl*

cism by bank examiners and emergency reserve adjustments. The probability ■

2
A well-known scheme along these lines is the Oh© deseribed 4a

"Ck5nversion of Commercial Bank Funds, "ly Harold E, Zarker, Boston* Bankers
Publishing Coaipany, 19^2,, .

r-K,
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tha-t a given excess reserve position will be insufficient to meet the week

ly fluctuations is an increasing fluctuation of deposit instability. Conse

quently, banks suffering from very unstable deposits prefer a more liquid

m3
portfolio.

There is no simple way of measuring the liquidity of an entire

portfolio. The ratio of any single asset group to tots-l assets or deposits

does not provide a correct index of liq\iidity because no single asset groixp

is compoGed of homogeneous set of assets. ^Nevertheless, the ratio of loans
i

to total assets or deposits is often regarded as some measure of comparison

of liqviidity among banks. In the light of the arguments advanced above,

one would expect that banlcs with high deposit fluctuations will tend to

have a lower ratio of loans to total deposits. An important conclusion

of this chapter has been that variability in demand deposits is inversely

related to sise and on this ground big banks will have a larger proportion

of loans in tiieir portfolios than smaller banks. Again, on the same basis,

banks with larger proportions of time deposits vdll have a higher propor

tion of loans in their portfolios because time deposits are more stable

in the short mm than demand deposits. ̂  Thus, the discussion leads to two
ceteris paribus hypotheses i (l) as the variability in demand deposits of

banks increases, the ratio of loans to total deposits In the banks will

decrease or, alternately, as the sise of bank in creeses, the ratio of loan

to total deposits increases, and (2) as the proportion of time deposits to

total deposits increases, the ratio of loan to total deposits will increase.'

^Hester, og. clt., p. 15
' ̂  .i r. K

^This is in addition to the reason that time depcNsits srO subject
to lower reserve requirement than demand deposits.
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B, Saplrical results

A comparison of the distribution of assets among banks of different

size groups is revealing in this context. As can be seen from Table XXVIII,

the ratio of loans to total assets increases as the size of bank increases

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 steadil;^

declines. Starting from the simllest size group, the ratio of cash assets

to total assets declines up to the size group of S50-100 million, hut

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 required to maintain higher minimum reserves*

Of course, these ratios eire based on the aggregates for each size group

and there might well be considerable differences among individual banks

falling within each group.

Table XXVIII

Percentage distribution of assets within size groups

of National Banks, December 31, I96O

Banks with Govt. Other Cash

deposits of obligationB assets Loans assets

Less than 500,000 24.15 5.21 40.14 28.56
500,000 - 750,000 25.86 4.58 40.36 27,37
750,000 - 1,000,000 50.24 7.22 39.95 21,52
1 million. Z million 51.30 7.81 39.78 20.08
2 million - 5 million 29.90 9.91 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 28.79 8,68 42.78 17.73
50 million-100 million 26.99 8.89 42,63 19.62
100 million^500 million 22,26 6,82 45.29 23.67
Above 500 million 19.67 7*29 49.71 20,57

Sources Annual Report of the Comptroller of the Currency, i960*
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The relationship between portfolio policy and deposit variability

was investigated with the aid of inforiaaticn supplied by the Federal Reserve

Bsink of Philadelphia on selected balance sheet items of the sample banks as

on two dates, namely, December 196l» 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 rati.OB were related to th®

average level of^ deposits of each banlc over the year 19^2, 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* ^ positive relationship be

tween the ratio 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 are*

L/D^ e 0.5295 + .1958 (^) j :
(.2053) ' • . , V , vrf

L/d'^ « 0,4868 + .1029 (TD/D ) i w ,0165 1 j*'-
(,0604)

L/D*^ = 0,4236 ,000 00 202 5 + .2035 (TD/D^) «, .0592 '
(.000 0008) (,072)

Twhere L/D is the average of the ratio of loans to total deposits on
m the two dates, December 1981, and September 28, 1962f

(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 variability in

demand deposits is not statistically significant. Nor is the sign in ac-

eord vd.th the theory developed in the earlier part of the analysia. In

equation (2), the coefficient for the ratio of time deposits to total
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deposits has the "right" sign* It is not statistically significaxit though

the t statistic value is quite high. In equation (3)# the coefficients

for the average level of demand deposits and the ratio of time to total

deposits are positive and significant, implying that the ratio Of loans to

deposits increases as the size of banlc 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-

5  ̂2cepted.^ The fi for equation (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 a 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 and deposit items had been available.

A study quite similar to the one in this appendix was made by
James L, Pierce* In estimating the proportion of available fimds banks
devoted to loans, he included among other independent variables the
ratio of government deposits to available funds and the total avai.lable
funds. Government deposits in commercial banks tended to be highly un
stable and, therefore, the inclusion of the ratio of government deposits
to available funds as a variable could provide a test whether the compos
ition of funds was an element in the portfolio decision. The coefficient
for this variable was found to bo negative and significant. He found
the coefficient for available funds positive; the magnitude of the coefficient
implied that a 1^ increase in available fimds wotild produce an *8^ 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 bonks ranging from the smallest size group to the
biggest size group, while Pierce's study was based on time series aggre
gates composed of ̂ /©ekly observations of the portfolios of 85 large
commercial banks# James L, Pierce, "The Monetary iMechanistn: Some
Partial Selationships," Cowles Foundation Disctossion Paper (miraeo).

•/ ' ■

i'
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HELATIOK OF CHAIJGS3 IN AGGSEOATS Hi:SEH¥I3 ., wa•ix^{,«

TO CHAriGrilS IN DEMAND DEPOSITS,

INDIVIDm I^ANKS

itf

Changes in reserves followed by changes in deposits are the 1»-

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 two

fold: first, it will compare the behaviour of dec^nd deposits in Indi^

idual banks to that in the banking system; second, it will study the ex

tent of response of individual banks to changes 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
■•Ir XXU

observations for the year 1962*

i  Differences in the Behaviour of Demand Deposits

The movement of dmand deposits in the big banks showed a eloser

correspondence than that of the smaller banks ^th the behaviour of de

mand deposits in the banking system, but even in the case of big bank®

the similarity was not very strong. In strikirig contrast, the similai^

ity in the pattern among banks falling in each sisse group quite ^

strong. ■

To compare the ffiovement of demand deposits in individual l«nk« ' ' '

with that in the banking system* an index of conformity had to be Ooin*

puted. The index chosen was the ratio, expressed ae a percentage, of

the number of tifaes the change in demand deposits in the individual, bank

16k
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and the system vras In the eaae direction to the total number of chgtnges.

The perfect score is lOOpS, the direction of change of deposits in the

bank from period to period being exactly the saae as in the banking systese

An index of less than 3^% 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* Admittedlyi this is a rough index* But a more sophisticated tool

of analysis was considered necessary only when this index pointed to such

a need. ,

A. Individual banks and the system vfnr •

Tlie index of conformity of the banits ran^ied from a low of 33^ to a

high of SC^. The similarity in the behaviour of demand deposits between

sroaJLl banks and the banking system was poor. Qeaerally, baiiks falling in

the small size group had a lower index of conformity than the banks falling

under the bigger size groups, i.e., they showed less similarity. As Table XXIX

shows, of the 89 banJ<s with demand deposits of t«a miHiea dollars and less,

only ̂ 5, i.e., fifty per cent, had an index of more than 52^. average

of the indexes of the banks in each size group increases steadily as the

size of the group increases. Ihe average for the smallest Size group was

5^^ and that for the largest group was 6^.

Table XXIX

Distribution of the index of confomity in different size group®

Group

g  Description of size group Value of the index
Banlcs with demand deposits ' More than
(in thousands of 3) of 52^ and less 53 - 6^ - ,7B 78

1  Less than 5G0 8 9 2 —
2  500 1,000 15 12 k —
3  1,000 - 5,000 18 12 3 —
k  5,000 - 10,000 3 2 1 —
5  10,000 - 50,000 1 % 2 —
6  50,000 " 90,000 2 2 5
7  90,000 -300,000 1 3 2 —
8  Above 300,000 — 2 2 1
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Ag»;rcf:ates of siae groups and the system

Changes in demand deposits of banks falling in each sise group

were aggregated and the size groups were then compared to the banking sys

tem* Though the indexes of conformity of these size groups to the banking

system showed very little difference^ & more inclusive 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* She index of conformity ranged from 60^ to 763^ and the

indexes for the various size groups, starting frtxn the smallest, were 6(^,

68^, 6h%ii 72-^, 68^ 68^ and Since this index emphasised only
1

the direction of change, ignoring ctajpletely the ma^iitude, the coefficients

of determination (H^) between changes in demand deposits in each size

group and the changes in the banking system were calculated. The value of

H  in the case of the three smallest size groups was very low (Table XXX,

column 9) indicating very little correspondence between the behaviotu' of

demand deposits in these size groups and that of the banking system. Sur

prisingly, the relationship between the second largest group and ̂ e bank

ing system was also poor. Banks with demand deposits of $10 million to

$50 million showed the closest similarity to the baaJdng syste® as evi-

es?
denced by the highest value of «"♦

A comparison among siae groups showed that the isov^ents of de

posits in groups 1, 6, and 7* were close to one another. No other

pattern was observable, as confirmed by the value® of betveean each

group and every other group and the banking system given in Table II*
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>r. ■ th« >k*kikW%miet

Table XXX
■' "!>*. rs!T.735,

Changes in demand deposits «n-ij •Iwx'mu

The coefficient of determination (R^) '•* ml»^
size groups and the banking system

!■/j

1 2
Size grouns

3  if 5 6 7 8
Banking

System

Size group 1 1 .37 .if8 .17 .OC'6 .51 .63 .01 .01

Size group 2 .37 1 .00 .32 .09 .06 .07 .06 .03

Size group 3 .00 1 .02 .38 .79 .67 .32 •O6

Size group if .17 .32 .02 1 .39 .02 .01 .17 ■  :....29;' V

Size group 5 .006 *09 .38 .39 1 .38 .12 .if? .ifO

Size group 6 .51 .06 .79 .02 .38 1 .61 .33 .11

Size group 7 .63 .07 .67 .01 .12 .61 1 .17 .08

Size group 8 .01 ♦06 .32 .17 .if7 .33 .17 .  X .36

Banking system .01 .05 .06 .29 ,hO .U .08 .36 %

:>> .^■n'«rv»f

.  thw jroo,»iw» o' lt».ij.vit uaI chASi^ikS

i;: t.o 'itid ©tat hoy benku of i?irr»reiU slsMW ajr-e ^r-

. ,T mrf^^cy '•nthcxrl ̂  , , o-rarwh, #<*

eh^iWges in in.^y-G^( tf/ ■■*. lutd 1"

■ '••■'v ■■ , ■ • u-ilMf ilj.ik in th* fAkafO' In

'  t'd. In » '-■»•■ T,.'.l, ctMittge." to MMMtid d^fh'M"

■/■«.'■ :.■ itf ̂ i,n m0 Aeiivyc:
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C* CompariGona within size groups y s*.,

The extent of conforaity in the behiivionr of demand deposits h»^,:y.

tveen banks falling in each size gx^up and the aggregates of each size

group wais quite narked. Of the 11^ banks» there were only eleven banks

which had an index of conformity of 523^ or less in relation to their size

groups. The distribution of the within-group index of confoiwity as

shown by Table XXXI shows the close parallel among banks in each siss# group*

-■ A'wr * .'-X* *. y

Table XXXI
X lor*" roa

distribution of wi thin-group index of conformity

52^ and and
Size pcroup 3. ess 655^78^ above Average

1 %  12 3 72^
2 '3. 11 7 685s ■'
3 •  .-t- ■ $ ■■ ■•'{. - 8 in 16 % m
h 1  2 . 3 m

5 1  ■ a % ' m
6 .  /'CO. Lrwr'-f^t i!4ij»«ci ^ ' 1 " w

7 2  1 2 1 m

8 ^  i«*w 2 3 80^

*■ • ■ ■ -rtf IJ.

XI Bosponse to Changes in Aps^regate Reserves

She purpose 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 ffionetary authorities. Of co\wse, there is no

direct coimection between changes in aggregate reserves and changes in #i»

m&nd deposits of individual bat^ts. The missing link is the change in

reserves of the banks concerned. In Chapter III, changes in deii»M

ita of different classes Of banks were ireatedt part, m $. delnyed

•• - • . _ • II iiigdMBeiVi'



rcsponae to changes in reserves and this delay was estimated with the aid

of a distributed lag fmction# ®i9 aetions of monetary authorities do not

affect directly all bonks. Banks whose reserves axe affected first by open

market operations expand or contract their assets as the conditions demand

and their actions affect other banks. (Thus the process of expansion or

contraction spreads. But in this process, the secondary reactions may

affect some banlis in a manner that is not consistent with the initial

changes in aggregate reserves. Such inconsistent reactions are more likely

the smaller the sise of banks and the more distant the banks are from the

leading financial centers.

A. Gontrastinf^ resnonso. larpe and small banl-as f ani

Changes in demand deposits of most banks in the sample were unre»» ,

lated to changes in aggregate reserves, either current or lagged. Changos

in aggregate reserves had an impact only in the case of nine big banke.

Even of these nine banks, the impact was clearly noticeable only in the

first five biggest banks. The strongest impact vms fovind in the biggest

bank.

The technique followed to estimate the reactions of individual

baidcs was quite similar to the one adopted for estimating the lags ih

relation to different classes of banks. Changes in total demand deposits

in each bank for each period were related to changes la aggregate mbor-

rowed reserves of the same period as well as changes of the two prevlquJi

periods. S^rabollcally,

AdI « f< AH., Ah. ^ * X . , . IXif banks
^  ̂ ,1 , * . ^25 bi-weekl^;..

'~ma sirti;" v# r,r i irH.-unjai, v . ..•(jjjfctiws

■  ■ • 7f? * iiK. i -i'-Ai that ■. '*4

j. III II i"finirtv[-i Ill I irt^lilrtiTtrnWirtii rtfiiihtirtlVii



170

No other independent rariables were included. The aggregate amount of

borrowings during the period or the level of borrowings of the previous

period of the banking system had no metming in this context.

The connection between dxanges in aggregate reserves and changes

in demand deposits, and by implication changes in reserves of banks with

doTHisits of less than $90 million, was very tenuous. Sqvie.tions relating

to approximately fifty banlis were estimated. In none of the banks with

demand deposits of leas than S90 million were the coefficients for changes

in reserves, either current or lagged, statistically significant. The

2
values of R were zero in all these cases indicating a total absence of

any relationship between chan(:;es 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

S90 million, in the case of nine the coefficient for was significant,

i.e., that changes in aggregate unborrowed reserves of a given period In

duced significant changes in the deposits of these banks in the same

period. (See Table X}QCIV fir the equations.) But in the case of four of
p

them, the value of R ranged from 0.05 to 0.15. This implies that the

variation in the deposits of these banks was accounted for by cdianges In

aggregate reserves only to a very small extent. The reactions of the re

maining five corresponded closely to changes in aggregate reserves. Th9

reaction pattern in the largest bank was m exact replica of the reaction

in the whole system. The coefficient for current period changes in un-

borrov/ed reserves ( AR^) was highly significant and positive and the do*

efficient for was negative and aignificaat. The negative eoeffio-

ient for the lagged reserve variable indicates that as the bank expanded
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: nc* ' r.* in tljM*' cn4a.'v«»!t -

. j-? !»♦ »fh»iT hmimt aur.t..i;«*
Table XXXII

degressions of changes in total demand deposita
.  '"u chv cer-fS oC

of the nine big banks in the sample

Banks arranged in
a descending order
in relation to size

AR. ARt-l ARt-2

_  ..4-^ I;-;

Constant ■: i

i :>•

Bank No* 1 8.691
(1.186)

-1.119
(1.338)

-54588
(1.234)

-150,395 ^73
■  nd

Bank No* 2 9.310
(2,ifl3)

"^.779
(2,722)

-1,880
(2.510)

-213.108 .37

•• • .■ > v-

Bank No, 3 h.m
(.813)

- .8451
(.9182)

.412
(.846)

93.580
•  ■ t

*50
' -vll

Banit No, k 2.515
(  ,Shs)

- .2014
(.7323)

-1,103
(.675)

- 18,79 .39

fvlt
Bank No, 5 2.263

(.503)
-1.029
(.568)

-1,145
(.524)

- 27,41 *54
, v.'at

Bank No. 6 5.^63
(l.Bhl)

- ,0948
(2.077)

-2,544
(1.916)

230.679 ,09

Bank No. 7 1,089
(.488)

- .564
(,550)

- ,467
(,507)

- 96.639 ,15

Bank Mo. 8 2,469
(1.212

1.000
(1,368)

-1.917
(1.261)

- 5.856
i  : *'

♦15

Bank No. 9 .734
(.372)

- .350
(.420)

,113
(.3S7)

- 33.981 ,05
.  iriiimd

■iVf;

Changes in total demand deposits of banks are in thousand^
©f dollars while changes in nnborrowed reserves are In
millions of dollars*

i- , '.rirtswe iui Ail tJbe

,  .7 y .1 ■tVr;.' k9 tile

.A..' cj':.f f a •, «T. tH- 'V tit previA# e ef

ir XII { 1 o;r f ' • ca i ,

.^Si.
..art.;...
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its assets in response to increases in reserves in tbe cxirrent period, it

lost part of the reseirves in the subsequent period to other banks# Changes

in demand deposits in this bank closely corresponded to changes in aggre-

2
gate reserves as evidenced by the high value (#75) of S , In the case of

the other four big banks, the coefficient for current period changes in

2
reserves ( JSt R^.) was significant and the value of R ranged frora 0,57 to

It is interesting to note that all these five banks or whom the 4i5»

pact of changes in aggregate reserves was olearly noticeable were located

in Fhiladelpliia, This finding led to an examination of the behaviour of

demsind deposits in seven other b:nks located in the Philadelphia region,

included in the sample. Changes in demand deposits in none of these isaaH

banJce ehovjed any correspondence to changes in aggregate reserves# Thus

small banks located in the same region were imraune 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 banks located in leading

financial centers,

Va^yihFt response of size groups

By aggregating the chtinges in deaand deposits of banks la eash

sise group, it is found that there was practically no impact of changes

in aggregate reserves on the three smallest size groups and also the second

biggest group# The impact on the three middle-siaed groups ima not strong.

The biggest size group felt the impact most.

The procedure for estiffiating the reactions was the same a® in the

case of individual banks. The equation relating to the response of the

banking system was also estimated so that this might provide a etandard of

eoffipartson (See TableXXXIII for the equations).

ir'-hMTirrifti rirrfin i - - - • r- . , • , niSiHi'eiirrr"
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' t >._• ' ; r ;u. d[«t».iniidi dttpsniW sttuiAeii by

pfMriotl wnr» iMTpe MM

;  Table XXXIII If!© (CO'ffloisni for reMwnrfs

,  , • - , T,-..;-; .X.V.

Regressions of changes in total demand deposits of site groups

Size group of
banks A St A^t-i ^V2 Constant M?

Group 1 -  ,028

(.705)
-  .938
(.795)

-  .0396
(.735)

* 118.3 " 0 :

Group 2 .127

(.589)
-  .275
(•665)

-  .156
(.613)

50.725 0

Group 3 2.698
C2.630)

3.691
(2,968)

-  .767
(2,737)

723.440 0

Group k 1.622
(.702)

.656
(.795)

-  ,231

(.731)
113.137 *11

Group 3 ^.555
(2.095)

1.377
(2.56^f)

- 1.061

(2.179)
471,607 .09

Group 6 11^1^9
(7.2s)

16.615
(8.157)

- 7.129
(7.522)

2192.6 ,15

Group 7 11*170

(8.571)
9.267

(9.871)
- 7.655
(8.919)

1696.4 --'W-

Group 8 26.9^
(^.350)

« 5.971
(4.909)

- 7*220
(4.527)

315.009 *63

Banking system 9.^5^
(1*186)

"• . 748
(1.333)

• 2.458
(1.254)

30,641 *7%: r.4

Changes in total demand deposits of sis© groups are v;>, »
in thousands of dollars while changes in. unborrowed
reserves are in millions of dollars* Changes in ^ elMfc/iUfip*#
total demand deposits of the banking system are in .
fflilllons of dollars. niM^ im

n  t« ttm-- (a ««4i i*. C.Oii©

f" ihs p>i»© gp«M- oiiuj fOmmm t«*

TtAtiii i I'll I nAmftiii'
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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

lagged two periods ( ̂ negative and significant. This negative

coefficient needs explaining. This conld happen only if the banks over^"-

expanded deposits during a given period so that they were compelled to

contract their deposits in the subsequent period. Ihis appears to have

been the case as the value of the coefficient for current period

changes is very leirge. The deposit multiplier, by adding the coefficients
p

for the reserve variables, was 6,656. Tlie high value (.73) of R indicatei^,

the close association between changes in demand deposits and changes in

aggregate reserves.

The changes in demand deposits in the three smallest size groups

were totally unrelated to changes in aggregate reserves, as shown by tkot

fact that the value of S was aero in the three equations.

In the case of the three middle-siaed groups, i.e., banks with

demand deposits of $^5 to $10 millioni $10 to $50 million, and I50 to $90

million, the impact was mild. The coeffiolent for at least one of the

reserve V(ariables was significant# The value of was quite low^ ranging

from 0,05 to 0.15#

Changes in demand deposits of idie second largest group, i.e.,

banks with demand deposits of $50 to $90 million, were xmrelated to changes

in aggregate reserves. This is consistent with the earlier finding that

changes in demand deposits of this group showed no similarity to changes

in the banking syGtem. In contrast, there was a close parallel between

changes in deosand deposits of the largest size group and changes in
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ag^recate reserves. The coefficient for current period changes In re

serves was positive and significant and that for _ was negative and

significant. Changes in aggregate reserves, current and lagged, accotmted

for 75 por c^t of the variance in denand deposits of this group.

It is seen from the analysis presented above that banks with de

posits of less than 510 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 llO million and 590 million, the influence was

only slightly felt. The main conclusicm to be drawn from the study is that

the brunt of Mjxxstment arising fron changes in aggregate reserves is borne

by banks in the largest sise group.

'i* tfi tK-j: en-sTyHj-r, of tlw SHoimbwl

'  'at v>. i t'e? are n Nn^er (KrrttfdVntliiLfi

It idncwn %'!%%•% dttfiog itN pcffjuDft

'-i!t thif fw Ktnt ft 1:^^'

• ".!* evtent «f atmtwmX vtkri^'klett faetk

their d.'f ffertwt ocwpwuMk*#

reepor e ; v* lity o! tlwe t*ui r-

'"'■.. ■■ '■o e Verttlag "difcweilo* ♦r

i  r-ark^-'t. o.'' ttnuly«4|f $i H# mm

■  ... "...it C.»4i>l-. Ifftt

A-."'-.' •* ciii-M '•* tJfee

aVt '>11, 9t'

■■■■>-' biihbe. . liir41y
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CONO-USIONS

Viirlability of demand deposits was analysed at two le-rels, first

at tho macro level of the banking system and second at the micro level of

individvial brinks, 'Rio study focused attention on two aspects of the prob

lem, the seasonal element in deposit variation and the relationship between

changes in demand deposits and changes in aggregate reserves* The conclu*

sions that omorgo and their implications primarily for monetary policy are

briefly discussed below.

1 Seasonal Variatione end Monetary Actions - *

The importance given in this study to the analysis of the seasonal

forces stems from the fact that they are a major element contributing to ^

deposit variation over a year*. It was shown that during the period 1955-59»

the seasonal factors accounted, on the average, for 60 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 vary
J''

relevant to the * defensive* responsibility of the central bank, Quantitai-

tively spooking, the seasonal offsetting operation® dominate *dynainic* 09?
V

policy elements in the open market operations. The analysis of the sea

sonal variations showed that their pattern and magnitude differed not only
■ 4itf

among the different coraponeate of demand deposits but also among the total to
-  - '" il

demand depoaits of different classes of beaks. The examination of the

seasonal pattern in the sample banks showed that hardly fifty per cent
mr-

thsm conformed t© the pattern of the District,, lhat the seasoael oft** r.,,

■ U; j t'C" y, the Jt-mt!
'  a Ij* ill# pe<rU«ltiO
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setting operations of the systera are conducted on an aggregative basis and

therefore, like the dyii.ainic eleEents, have a differential iapaet on banke*

This fact is not generally recognised*

1
In this context the * experiment' snggested by Aschheira, that the

monetary authority refrain from seasonal offsetting in open market opera*

tions and engage only In those open market operations that wotald he in

the pviTGuit of dyncffiiic goals alone, takes on on additional eigniflcsince#

The implication of this proposal is that the monetary authority will re*

lease to the coramercial bonlts through the discount window reserves that

previously 'were released by means of defensive open market operations.

Aschheim suggested the separation of the defensive and dynmic operations

so as to enhance the public comprehension suad appraisal of central bank

activity. But even frosi the narrow viei^f of helping commercial banks to

cope with seasonal strains, there is much to be said in favor of supplying

the seasonal fimds throxigh the rediscount window. It avoids the unev<«i ef*

fects on banlts that must necessarily result from operations conducted on as

2
aggregative basis.

^Joseph Aschheim, Financial Intermediaries and the Goals of i'onctary
Policy, Papers and proceedings of the American Economic Association, 1962,
pp. 360*371•

Reserve Bank of India has been following such a practice since
1952. The circumstances under which tJie Reserve Bank of Indie introduced
the scheiae are somewhat different. A peculiar characteristic of tao Indian
money market is the highly seasonal character of variations In the demand for
funds. During the busy season, lasting roughly between October and Bay, funds
flow out of the baskihg systom and in the slack season, they return. Prior to
1952, the commercial banks provided thorosoXves with funds needed in the busy
season through the sale of securities to the Heserve Bank. But the Reserve
Bank of India found the system of oponHRarket purchases not so desirable as &
means of supplying funds. The customary nechanisffi of buying securities in
the busy season worked satisfactorily so long as the commercial ban!a» repur*
chased the securities when fuxids flowed back to them in the slack season.
But it waa found in the few years preceding 1952 that repurehasa® by bajEdcb ia
the slack season were on a relatively small scale j accordingly, the Heserve
Bank had to carry increasing amounts of securities In its portfolio seaSbil
after season. The Soserto Bank therefore switched to a system wheheby
sonal requ3.reffl@nts were met throuigh rediscounts or loans rather than throu^
0j>0n market onerations*
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H Inpact of Monetary Policy ' f/'-)*m-

The analysis of the timing relationships in the sequence of policy

decisions, actions and results in the monetary and fiscal policy areas has

increasingly como to occupy the attention of economists. If the lags in-
■  •'.i

▼olved are long and highly rariable, they would seriously mdermine the

basis for discretionary monetary or fiscal policies# The present study

deals in part with the first sequence in the chain of reactions generated

after monetary authorities have acted#
A f

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 th# reaction to

changes in resei*ves occvirs in the first ssrrd-monthly period itself. The
3lagged response is primarily seen only in the country banks#

—

From a study of the reactions of hanks separately, the process

of transmission of reserves witliin the banking system emerges clearly*

In the case of central Heserve 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 subsequent periods

the effect is only negative# In the case of country banks, changes in aggre

gate reserves in any period lead to positive changes in demand deposits in

three periods# The two findings together indicate that the actions of , monetary

useful extension of this analysis would b© to investigate the
time lag involved between changes in aggregate reserves and changes In
the loans and investments of comraercial bonks# This would indicate in
what order and with what speed banks adjust their assets to changes' in
reserves#

■» v..i%n point# to tiui' ftwrt.
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authorities in introducing changes in reserves tixrough open-market opera

tions initially affect banks in the important financial centers and that

these effects are then transmitted to otiier 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 coimtry banks to changes

in aggregate reserves is, therefore, partly accounted for by the delay In

the transriisslon of reserves to these banks. There is, hov.ever, reason

to believe that part of the legged response of country banlcs may also be

due to their elov; reaction to changes in reserves as evidenced by a lag in

their response to chtmses in their *own* reserves.

While the response of banks in terms of timing was prompt, the

magnitude of response changed from period to period. The deposit imilti-

plicr x-taiB distinctly smaller in the period 195^59 than in 1960-6;?. A

deposit multiplier lees than that of the potential multiplier during a

period of monetary restraint implies that bonks are using excess reserves

that existed at the beginning of the period. But the reasons for chang- .

ing values of the deposit mtiltipllor must be found in other factors also..

An interesting result obtained in this context was that the flow of re-

servos to country banJ<3 during 195^^-59 was smaller than in the later

period. Approximately 35 per cent of the new reserves went to country

bfuiks in the period 196O-63 while the corresponding figure for the

period 195^-59 was 23 per cent. Th±a changing pattern has important

consequences for monetary policy. Under a systeiB of differing reserve

requireiTients, the magnitude of deposit multiplier changes eis the : v -

distribution of reserves iimong different classes of banks alters# .

The reasons for the clianging patterns must lie in factors such as

inter-regional trade flows. While It has not probed into the reasons

for such changing patterns, this investigation points to the fact
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that over the short period, the pattern of distribution of new reserves is

k
imstablo.

The data on deposits of individual banks made it possible to study

the impact of monetary policy on banks of different sizes. Clisnges in de»

tnand deposits of the banlcing 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 rS"

serves but also by the trading relations of each bank with other banks*

If, hov/ever, monetary policy affects all banks more or less in the sane ^

way, one would expect to find a certain similarity between changes in de*-

mand deposits of individual banks and changes in aggregate reserves.

As far as the banks included in the sample were concerned, it was

seen that changes in demand deposits of banks with less than 390 million

bore no relationship to changes in aggregate reserves, Cte the other hand,

demand deposits of banks with deposits of above 390 million wore clearly

affected by changes in aggregate reserves. But 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

aggregate reserves, Ti\e implication of these findings is that the connee-;

tion bet\ireen changes in aggregate reserves and changes in demand depoeita

of small banks is very tenuous. ,,,

"'"■ I ' ' " I ' '"'I' '■ ' (- ■ 1" I -,

ifThis changing pattern in the flow of reserves led Simmons to be-, ^
lieve that monetary authorities xvould not be able to determine the amount
by which bank reserves must be changed in order to bring about a desired •,
alteration in tho aggregate aicney stock. See Edward SlnTions, "The Monetary
keehanism Since the Viar," Journal of Folitlcal Sconcny, (April 1950)« >
pp. 124-126.

AMttt

*  .
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ilic question whether big business or staaH business is affecbe4

nore by monetary controls has often been discussed, To answer this ques

tion it would seo.Ti to be iciportant to find out which types of banks are

affected most. One of the xindines of the present study is that the main

brunt of adjustment to changes in reserves initiated by monetary authori

ties is borne by banlcs \Ath demand deposits of above $300 million. Changes

in demand deposits of only those banks are found to be in confornity with

changes in aggregate reserves.

The question of tlie effect of member-bank borrowing on open-asoi^et

oporations has been debated for a long time, The Reserve position doctrine

of the 1920's hold that changes in membex'-bank borrowing moved in a direc

tion. opposite tc chfinges in unborrowed reserves sad therefore had the effect

of neutralir.ing the actions of njonetrry authorities. The theory also held

ths.t member bani:s were reluctant to be in debt and that the voluae of their

borrowing was affected very little by changes in profitability, The oppc®-

ite view is tliat banks do borrov.' when it is profitable for them to do so»

i.e., whenever the discount rate is lower than the prevailing market rate

of interest, though there is a limit to the debt a bank is willing to incur,

a limit that is set by factors such ac the tradrltioa against borrowing,

The analysis of membor-bank borrowing over the two periods 195^1-59

and 1960-65 clearly indicated that changes in borrowing moved in a direc

tion opposite to chcinges In unborrowed reserves, i.e., the dominant motive

of membor-bank borrowing appears to be to offset in part the movements of

channes in unborrowed reserves generated by monetary authorities, for the

period 195^*59, a a©crease in aggregate unborrowed reserves of $1 resulted

in an increase in the borrowing of 1.28, The ofl'setting borrowing occtsrred

in th© aaEie aetrd-©onthly period ae change in reeervee, The iadueemeat

'1
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to borrow when the market rate of interest (measured in this analysis by

the market yield on tlxe three months* Treasury Bill) was above the discount

rate, was also present» but this profit motive was a very mild force

Influencing the member-bank borrowing* Also» different classes of

bonlis eliowed differing degrees of sensitivity to these factors* The

impact of these factors was strongest on the central Reserve city backs*

Tiie fact that the federal Reserve operations are diluted by

countex'-movoment tlxrough the discount window i-aises the question as to

what should be the target of monetary actions* Tobin has argued that

in shooting at gross reserves (xmborrowed reserves plus borrowings) the

federal i?eserve is shooting at a moving target* The Reserve position

theorists felt that because of the cotmteractiag impact of borrowingj

direct control of deposit expansion through the control of the total

volume of bank reserves could be difficult* In aiming at gross reserves»

the Federal 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 limits the extent of member bank borrowing*

The implication of the empirical finding that member bank borrowing

moves in a direction opj-xosite to changes in reserves is that the monetary

authorities in aiming at a given level of gross reserves mxist increase

or decrease the supply of reserves through open«^arket operations more

than they v;ould have done had there been no offsetting borrowing* Or

alternately* discounting must become much more of a policy weapon than

it is now*
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Kame of Bark

Table I

Variability in G-overnment Deposits

and in ret demand Deposits other

than Government Deposits, 1 962

Coefficient of variation

of weekly levels of

net demandU.S.Gov,

Deposits deposits

other than

D.S.Gov.

Bank of New York

Chase Manhattan

Bank

First National

City Bank

Chemical Bank New

York Troist Co.

Morgan Guaranty

Trust Co,

Manufa c t ur ers

Hanover Trust Co.

Irving Trust Co.

Bankers Ti^ust Co.

Marine Midland

Trust Co.

Dnited States

Trust Co.

Grace National

Bank

.4-970

.3475

,2660

.3661

.5162

.2601

.3864

.1300

.6450

.5619

.4101

.0503

.0396

.0198

.0314

.0451

.0326

.0489

.0420

.0737

.1251

.3828
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Table II - A

Variability in Personal Ajccounts

Size of Accounts

Avere,^e monthly

Balance in S

Coefficient of variat

ion of monthly levels

of deposits.

300 ,1100

AGO ft

500 .3460

800 .7280

900 .5550

1100 .6741

1200 . .4440

1300 .5160

1500 .6000

1 500 .4900

1 600 .5480

1 700 .2350

1700 .5790

1900 .5150

2100 .1060

2200 1 .1650

2400 .5050

2400 .2356

2400 .7560

2700 .6120

2800 .3646

3300 .6900

3400 .7360

3600 .19^14

3600 . 61 60

3700 .5280

4800 .3416

5100 .2390

6300 .1760

6400 1,0915
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Tatle II - A

Gont.

Size of Acccunts

Averap:e T'orthly

Pe.lar ce in 3

Coefficient in vmriat-

ion of montlily levels

of dsi^csits

69C0 .2700

7400
.4490

74 00 .6120

7500
.5800

8200 .317$

8800 .515©

9900 .4873

10900 1.5000

12200
.5688

1 2600 .5511

1 2700 .5560

1 6600 .2239

1 81 00
.5290

22700
.4222

29200 .6400

30800
1.1900

31 200
.2070

52400 .5000

54.300 .1800

194800 .0500
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Table II - B

Variability ir Biisiness Accounts

Size of Account ~ Ave.TBge

monthly balance in $

Coefficient of Var

iation cf monthly

levels of deposits

12040 .1412

1 5668 .2742

1 7074 .2360

24 383 .6512

26266 .3152

26730 .3446

32099 .3782

33208 .1841

33466 .1924

36408 .2238

36708 .2617

40699 .2012

51075 .1891

52966 ,1687

53641 .1990

78591 .1702

83183 .1657

111740 .2327

119341 ♦ 3263
121491 .1852

124391 .2250

138699 .3105

155607 .3621
158310 .2066

190549 .3330

221260 .1804

228015 .2982

230290 .0913

241850 .0729
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Table II ~ B

Cont.

Size of Account - Coefficient of

Average raontbly Variation of monthly

balance in S levels of deposits

254865 .5829 -

275952 .1450

266625 .3240
305952 .1545

549990 .4291 .9, :

358773 .1940
358^06 .3817

365981 -3359

471723 .3550 ' V

474639 .2227

510172 .2247

527522 .2669

532264 .1232

549140 .3698

608400 .2125

1380000 .1615

2140000 .2287

2420000 .3033

2440000 .2526

2480000 .2850

7420000 .0970

I  :



Table III

Variability of Demard

Depcnits for Sample Banks

l89

Size of
bank —aver

age of the
bi—v/eekly
demand de

posits. In
thcaisandp of

$  (^)

294.2

336.8

342.7

355.2

374.4

378.8

398.2

414.0

414.0

414.1

41 4.4

434.3

453.8

454.3

455 .7

562.0

467.6

485.0

468.7

518.4

528.1

534.6

547.6

562.3

573.4

S90.0

Measures of Variability

<r A

27.2763 .09271 19.162 .06520

32.5115 .09653 14.671 .04356

10.9544 ,03196 7.101 .02072

25.5147 ,07183 17.675 .04976

11.0905 .02962 12.355 .03300

16.1664 .04273 14.319 .03780

24.5357 .06161 14.510 .03644

29.4957 .07124 23.797 .05748

25.8843 .06252 12.884 .03112

23.6431 .05709 16.792 .04060

33.4962 .06083 12.714 .03068

25.2962 .05825 15.513 .03572

23.7486 .05233 16.297 .04032

44.1361 .07715 17.227 .04048

40.4845 .08884 13.270 .02912

25.3377 .05484 15.375 .03328

29.6142 .06333 1 6.665 .03996

23.3860 .04622 19.167 .03952

28.9309 .05919 13.351 .02732

50.8330 .09806 18.414 .03552

30.1164 .05027 20.300 .03644

21.2838 .03981 14.560 .02728

40.5092 .07397 19.867 .03628

28.0535 .04989 17.769 .03160

45.2990 .07900 25.539 .04452

32.9393 .05563 23.765 ,04028



Table III

Cont.

190

Size of

baiik - aver

age of the
bi-weekly
denard de

posits. In

Measures of Variability

thcusands

^5 (I5)
of

tf- A

595.5 36.7559 .06172 23.082 .03876

597.0 37.3630 .06256 25.289 .04263

598.3 46.2168 .07725 19.887 .03324

612.6 22.6274 .03693 21.269 .03472

615.2 32.4100 .05512 19.317 .03140

654.7 33.8082 .05168 21.553 .03292

664.5 34.3656 .05171 20.068 .03020

666.2 34.2198 .05136 25.049 .03760

682.1 58.3095 .08546 27.557 .04040

683.2 80.6949 .11840 35.417 .05184

695.6 32.2305 .04634 17.780 .02556

718.7 37.4165 .05206 20.124 .02800

725.9 30.4795 .04196 22.009 .03032

735.5 51 .1077 .06948 26.920 .03932

760.1 33.2114 .04369 20.857 .02744

764.3 63.6719 .10947 27.331 .03576

806.9 31 .5170 .045077 25.111 .03112

836.5 37.2021 .04447 21.414 .02560

882.1 52.1248 .05909 24.240 .02748

886.5 64.5458 .07276 29.006 .03272

887.5 55.9553 .06304 22.472 .02532

891 .9 36*6878 .04113 27.007 .03026

901 .8 97.9536 .10859 39.355 .04364

921 .3 50.4876 ,05480 31.914 .03464

1020.8 55.0363 .05390 26,949 .02640

1052.2 36.5513 .03473 21.086 .02004

1175.9 127.0393 .10603 80.365 .06636



191

Size of

bank - aver

age of the
bi-weekly
demand de—
pos±8. In
thousands of

$  (^)

Table III

Cont.

Measures of Variability

A. ys

1193.0 45.2437 .03792 33.118 .02776

1291.1 66.9252 .06733 32.123 .02488

1346.5 45.5741 .03384 34.255 .02544

1373.6 152.7000 ,01116 55.054 .04008

1434.3 80.8331
.  *

.05588 30.424 ,02092

1481.9 122.8620 .08292 56.312 .03880

1484.5 84.7643 .05709 28.206 .01900

1561.6 105.0265 .06725 62.526 .04004

1663.1 90.0055 ,05411 43.374 .02608

1729.0 134.0634 .07753 74.554 .04312

1874.6 320.1936 .17061 78.108 .04220

1970.6 76.8049 .03897 37.516 .01904

2051.3 184.1674 .08979 75.468 .05660

2202.8 111.0495 W.05041 50.576 .02296

2275.8 113.0707 .04968 59.444 ,02612

2430.4 74.6592 .030719 56.483 .02324

2604.3 151 .4100 .05813 83.754 .03216

2661.9 167.7349 .06254 71.768 .02676

3034.0 97.9615 .02569 57.525 .01896

3043,9 108.9954 .035607 65.107 .02796

3089.0 474.9863 .15376 77.966 .02524

3143.8 185.1917 .05B90 96.452 .03068

3426.4 137.5096 .04007 63.330 .02432

3555.8 170.7219 .04601 117.057 .03292

3745.2 210.7889 .05628 11 r, 749 .03144

3957.3 260.1240 .06573 105.739 .02672

3980,4 265.0867 .06659 201.408 .05060

4230.0 283.1748 .06694 68.630 .02100
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Table III

Cont.

Size of bank

average of

tlie bi~weekly Measures of Variability
demai d deposits•
in thcnsGJids of ^

$  (D)
o A Vd

5665.1 189.6312 .04064 118,680 .02554

4766.3 211.6199 .04439 167.583 .03516

5340.9 188.8120 .03535 145.486 .02724

5447.8 292.0767 .05361 206.184 .03764

5766.7 401.9191 .06969 199.528 .03460

6377.6 910.1164 .14360 290.262 .04580

7706.4 373.5251 .04846 160.022 .02336

8785.6 346.3986 .03942 235.103 .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

57426.6 1608.9167 ,02801 1205.959 .02100

58352.6 4251.4436 .07285 1745.576 .02988

56741.2 2825.1412 .04809 1139.579 .01940

65978.6 5204.6750 .07884 1781.422 .02700

68140.0 1722.5968 .02526 1349.172 .01980

71509.4 1815.4645 .02536 1666.136 .02326

90667.6 4060.3334 .04500 3303.927 .03644

109238.7 3580•0659 .06592 3006.249 .02752

109901 .0 9329.5726 .08469 6241.140 .05676

112543.0 10264.1838 .09120 9579.660 .08512

194665.0 4643.4503 .02364 4524.015 .02324

228863.0 23624.1023 .10322 14116.270 .06168

340835-0 6913.3422 .02026 5671.494 ,01664
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Sise of
bank at'er—

age of the
bi -weekly
deiaand de
posits. In
thousands of

$  (15)

389323.2

530071.3

767979.6

902081.1

61 407. t>682

10796.2691

25472.0983

24991.5990

Table III

Cent,

Measures of Yariabillty

.15772

.02037

.03316

.02770

6696.359

9032*415

23100.832

16057.044

.01720

.01704

.03008

.01780

l)escription oT OymtK.)l3t

13

A

average of the bi-v/eeidy levels of demnd deposits^

standard deviation of the bi-iweeicly levels of

demnd depo£its.

average of the bi-v*?eekly changes (ignoring siga)

in demand deposits*

(All in tiiousands of dollars.)
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Table IV

Variability of Time Deposits for

Sample Barks

Size of bar.k
average of the
biweekly levels
of time deposits
in thousands of

$  (TD)

standard deviat
ion of the resid

ual after the

eliminction of
tnend in thous
ands of $ )

/ 7i)

384.000 6.5070 .02215

436.600 10.6549 .02440

467.400 4.2108 .00900

496.692 38.6692 .07769

544.500 10.6712 .01959

549.461 4.1181 .00747

602.500 18.5817 .03084

610.1153 5.6086 .00919

621.8461 12.57591 .020225

642.615 6.4430 .01002

636.153 11.3721 .01787

654.307 6.3212 .01271

682.807 18.6658 .02736

707.461 7.9032 .01117

708.500 15.8476 .02236

714.61 5 6.6663 .00932

726.000 11.2876 .01554

732.038 7.05022 .00963

737.500 4.6612 .00661

749.230 8.0327 .01072

763.961 11.4513 .01498

771.2692 7.5620 .00983

823.000 5.6807 .00714

825.500 6.9704 .00644

829.269 15.1702 .01829

898.307 10.7756 .01199

954.192 10.3249 .01082

960.000 12.9170 .013455

954.961 11 .9640 *012398
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XCJ.UJLC J. ¥

Cent.

Size of bf.r.k-

avera^e of the
biweekly levels
cf time de^^osits
in tho.isanoR of

(■?!))

standard deviation
cf the residual after
the elimination of
trend in thousands
of S (-f

"v-/To

1008.153b 5.48610 .00544
1027.6538 5.94723 .00578
1046.3076 13.46119 .01286

1068.961 5 3.99776 .00374
1071.6923 1 16.05872 .10829
1 111 .4230 13.62710 .01226

1 113.6538 9.65792 .00872

1121.1538 6.45726 .00700

1136.0384 25.04362 .022045
1140.1153 10.42674 .009135
1141.0000 37.05166 .03247
1154.9230 16.60934 .01611

1180.3461 5.74659 .00486
1195.7308 30.41074 .02553
1227.2692 22.57160 .01639

1250.3076 12.92969 .01034

1282.0364 14.14223 .01103
1 293.9615 9.05528 .00699
1314.4615 80.73632 .06142
1365.6538 19.72061 .01444
1408.5769 16.75104 .01189
1432.2692 2^.25229 .01632
1453.6154 11.54676 .00794

1666•6423 133.91427 .06034
1732.2692 21.52004 .01242
1746.0000 12.51660 .007943
1 782.4615 14.66372 ,00822
1812.6923 22.06534 .01217
1927.11538 17.17895 .00891
1932.0769 36.49425 .01868

2123.0384 41.95491 .01976
2153.1154 ■j 7.62031 .00818



196

Table IV

Cent.

Size cf bark- Standard deviation
Bverefre cf the of the residtml after
biweekly levels xhe elimination of

of time deposits trend in thousands *  '

in T.hoi-pfc nds of of $
$  (TD) Vt:

2185.3461 20.54614 .00940
2191.3461 35.B9517 .01638

2239.1153 27.67389 .01236

2«?01 .4615 37.66549 .01505

2975.6846 228.69037 .07684

2986,6154 26.79897 .00818

5160.0C00 25.41462 .00799

3215.1923 36.74636 .01142

3360.0769 42.66522 .01269

3628.8076 e<6.1 6999 .02375
3753.461 5 28.31679 .00754

3891.7692 76.83559 .01974

4154.4577 50.69175 .01236

4574.3461 582.65672 .12737

4963.6538 55.86680
.01125

5177.1923 45.50979 .00879

5378.1153 382.40682 ,07104

5557.1154 37.27225 .00670

5697.1153 38.51093 .00676

5800.4615 25.31631 .00436

5797.5364 83.08493 ,01433

6490.6154 132.54127 .02042

6586.7307 55.6-7904 .00845

6713.1923 87.11660 ,01297

6897.2692 237.74324 .03446

:?2?7.0385 48.19070 ,00662

6277.3846 89,41669 .01080

9210.0385 120.02701 .01303
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Size of bank-
average cf the
biweekly levels
of time deposits
in tbcusends of
(TB)

10,4^46.961 5

11,295.4615

12,500.8077

12,614.3646

18,679.6153

20,461.8461

28,137.7307

34,281.5380

34,956.7300

36,242.2300

40,104.9615

47,877.5000

48,317.9615

56,186.5384

64,088.0364

65,759.6076

66,066.2307

66,584.5380

70,625.0384

76,927.9230

103,941.3461

160,667.6538

176,503.5000

178,806.6538

209,083.6923

Table 11

Cont.

Standard deviaticn
cf the residual after

the elliiiination of
trend in thousands

>of $

76.69947

64.56144

591.59472

63.62629

963,29256

153.70803

660.91012

192.14319

1487.67713

372.73703

360.80035

843.95184

1103.89556

457.23330

982.46342

408.78730

1651.04025

643.74770

4045,41611

276.98039

6307.16044

5121 ,55486

4179.55590

5600.70100

4498.00000

V-/td

.00734

.00571

.04809

.00662

.05156

.00751

.02348

.00560

.04255

.00974

.00899

.01762

.02284

.00613

♦01535

,00621

.02501

.00562

.05726

.00360

.06144 j
,03187

.02368 ..

.03134

.02151

I,?-* 5

<8 ' "»9
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(Table V

fiegressions on Seasonal Index

Bank Ho. Constant ^ Coefficient
— 2_
A

_ 3-
S

1 .0938 2.0858* .4255 15.4948

2 .2129 .61 66 .0346 15.5594

3 . 1106 1.7601 , 1 936 27.6902

4 1.6540 2.1634* .5334 11.2339

5 .2003 .3212 .0854 25.0466

6 .7796 3.8531* .4581 46.9553

7 .1015 .2721 .0925 35.4455

8 .0221 .7822 .0106 22.5571

9 .0536 5.1456* .8227 16.5738

10 .3576 1.6941* .3146 15.4542

11 .1074 3.9635 .0646 290.7200

12 .1609 2.7722 .0956 115.7257

13 .0102 .2567 .0922 30.1129

1 4 .1088 .6867 .0244 20.8260

15 .4870 2,4626* .2853 37.2506

16 1 .8211 2.1787 .1066 66 *0655

17 .0258 1.3684 .0344 43.8353

18 .0367 1,4688* .3199 11 .3839

19 .1499 . 6656 .0032 14.9767

20 .3651 .9376 .1978 7.7140

21 1 .2579 2.6624* .2655 47.1064

22 .3297 .8110 .0607 12.5288

23 .3438 1 .9133* .3900 14.6464

24 .0030 5.4459* .6387 47.4314

25 .0385 ..2790* .5163 19.9030

26 .0477 1.5760 .1635 25.6933

27 . 1 670 2.3194 .0678 97.3276

28 .3476 .5714 .0656 5.9925

29 .2460 1 .1563* .3387 6.5653

30 .1235

9

m
0
•

.2221 8.8092:

31 .0260 .7075 .1228 6,4199

32 .1036 ^6527 .0536 14.6035
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Table V

Conb.

Ban!c No Constant Coefficient
— a_

s

33 .8671 .3145 .0894 33.2839

34 1.2773 3.5709* .5664 27.0308

35 1.0126 3.8271* .4044 56.3395
36 1.0044 5.1567* .5428 61.6188

37 1.4044 2.4893* .4278 21.8873

36 1.2759 3.6263* .5729 27.2185

39 .1654 3.3832* .5512 25.6996

-3 0 .0261 1.3791 .1675 19.2791

.4742 .9703* .4647 2.7033

42 .0800 3.2035* .4216 37.0712

43 .0654 .6173 .0708 6.7511

44 .1 172 .3585 .0230 5.5700

45 .2741 1.8598 .1138 46.6922

46 .3665 .5924 .0348 18.1778

47 .8255 1.6447 .2003 23.4704

48 .0338 .0217 .0999 35.1011

49 1.0923 ..6376 .0766 6.9239

SC .2966 .4682 .0106 8,C804

SI .0583 1.0003 .1647 10.2649

52 .8799 4.1345* .6186 29.5526

53 .4801 1.2044 .0531 29.2200

54 .6630 1.6561 .0816 45.1877

55 .3516 1.7310* .3040 16.6192

56 .0831 1.9912* .2946 23.0914

57 .5265 2.9399* .1889 79.0624

56 .0006 2.9732* .5151 18.0816

59 .0935 1.0738 .0633 18.7811

60 .9532 2.2038* .5792 9.6014

61 .0662 3.0159 .0402 202.8138

62 .3687 .5515 .0155 11.9228

63 .0354 3.0628* .5680 20.0202

64 .1377 1.1567* .2707 8.5768

65 .0783 2.2008 .2495 33.8701
66 .0328 2.3148* ,6671 7.5753
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Table V

Cont.

Bank Ko Constant yd Coefficient — a_

A
a_

67 .2900 1.3962* .4829 5.6340

66 .0035 ,4266 .0565 2.4561

69 .0479 .7543* .6066 .7097

70 .0107 .7143* .3964 1.3900

71 .0243 1.0735* .4863 2.2621

72 .0767 1.2096* .5692 1.9537

73 .0491 .9640* .5197 1.6141

74 .1594 1.0435 .0816 17.9407

75 .2009 .3700 .0861 34.9667

76 .2109 2.2294 .1346 59.7321

77 .2004 .1760 .0&&9 10.1507

78 .0952 ..8582 .1049 10.4814

79 .5785 5.8077* .7265 36.0012

80 .3225 2.2346* .4252 17.6042

81 .0089 2.9735* . 6369 14.1906

82 .4018 2.7392* .4967 20.6153

83 .2624 .5008 .0196 10.3650

84 .3828 .9802 .2362 7.1103

85 .3852 1.4309* .2822 12.5170

86 . 11 66 1.0001* .4202 3.6376

87 .0730 2.4095* .6545 8.6590

88 .6652 ,6061 .0301 8.9779

89 .1 948 1.4599 .1435 24.4204

90 ^3295 2.4642 .1947 54.9269

91 . 6836 1 .0112 -1438 11.6992

93 .4315 1.4029* .5095 5,1600

93 .0467 2.6150* .6620 9.8800

94 .2224 7.2309* .5686 109.9118

95 . 02G8 2.8332* . 7802 6.5296

96 .0903 .3854 .0695 17.0276

97 .0827 ,.6448 .0471 8.7698

98 2.8844 1.9541 .1143 51 ,4128

99 .0725 .2369 .0726 7.1837
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Table V

Cent.

Barsk Ko Constant yft Ocefficient
__ a_

A
— a_
s

100 .5179 2.3837 .0670 90.3471

101 .0151 4.7276* ,4666 66.5013

102 .9463 4.4788 .1165 166.6457

105 .1405 2.9558* ,4200 31 .746-5

104 .1406 1.3762 .0292 46.2823

105 . 0 -'15 6 1.1721* .5797 2.7674

106 .1 681 2.3924 .0799 95.3330

107 . 1074 1.3661 .0795 31.2580

108 .1358 3.5676* .4866 36.2951

109 .1452 1.8550* .2914 20.2924

110 .3462 3.4834/ ,6139 21.3753

11 1 .6225 2.9038* .5130 21.8221

112 1.0178 2.6161* ,3302 34.7657

113 1.4904 .6185 .0289 18.0458

114 1.1726 2.7605* .4(D17 29.6054

*  Implier. significance at .025 level■ •


