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THE PURL THEORY OF BANKING

A commercial bank lends by crediting the borrower with a demand deposit, end
it invests either by crediting the seller of the sscurity with a demand deposit
or by writing a chagk on itself in favor of the peller of the securlty, The bank
expects that the borrowsr or the seller of the security credited with a deposit
will use their deposit very socon after it ia created. This wlll result in checke
being drawn on the initiating banks

In a bvanking sysvem with many banke, such es {he American Banking System,
the expectation is that checke drawn on any particular bank will be deposited in
another bank, The bank upon which the check is drawn must pay the bank in which
the check is deposited the face amount of the check, This payment takes place by
transfering reserve or banker's money. In ar active trading commnity offsstiing
claims for payments arise among ths banke., Bankers are sophisticated enough %o
get up a clearing arrangement so that only the differsnce between payments from a
bank and payments to a bank ars made in the form of reserve money. {If a check
drawn upon a bank is deposited in ths same bank, the entira transaction ls internal
to the banks the writert's account is decresased and the depositor's account le
increased, )

Within & banking system with a stable amount of deposits and distribution of
customers, and assuning that no strildng changes are teking place in the economy,
a particular bank will expect that in the long run the value of the checks written
on it and the value of the checks deposited in it will be equal. On the average a
bank in such an enviromment will not have any clearing losses, However there will
be random, seasonal and cyclical shifts of deposits among the banks, In order o
bte able to meet the clearing losses which result from such shifis, a prudent banker
will always try to keap some minimum ratio of reserve monsy to its deposita and will
always try to havs its porifolioc of earning assets so arranged that it can acquire
sdditional reserve money when needed without paying too great a penalty..

Another prineipel which guides the operations of commercial banks must be
stated, This is that banks are profit-maximizing business firms. Reserve momey
while necessary to the operations of the bank yields a "psychic" income in terms of
security and a guarantee that the bank will be able to meot ite commitments, bub it
doss not yleld a money income. Hence, as long as desirable loans and imvestments
can be made, a banker will not keep more reserves than he needs to: whether this
requiremsnt is by law, by tradition or imposed by his own ideas of what 1s prudent.
Rather a bank which has more reserves than it needs will use these reserves to
acquire an income-~earning assoh. The fundamental theorem of banking explaine what
the result is of a process in which each bank wlllingly accepts deposits and re-
serves and simltaneously trys not to have any reserves in excess of the amount it
needs,

The amount of reserves that a bank needs is determined in part by the structure
of the money market, The structure of the roney msrket aleo determines the axtent
to which banks can invest axcess regerves which they expect to be transitorys
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We will first examine & npnetary system in which all of the publicts money
is in the form of bank depositse Problems centering around the leakege of xeserve
money from the banking syotom in the form of currency and forelgn exchange will be
ignored.

Ae THE PURE THEORY

As a result of making a loan or brying & socurity, the bank wlll lose through
the clearings an amount of reserves equal Lo the amount of 1is loan or investment.
If all banks synchronized thelr expansion of loansg and investments such clearing
Josses wovld bo affset by oleering gains, Within such a closed system, where no
lealages of reserves from the banking eystem is possible, there is no limit to ths
amount of deposits that can result firom & mymchromized expansions

The ratio of reserves to deposiis is called the ressrve ratio. [Irom a banker's
perspective, the purpose of the reserve is to encble a banker to meet the clsaring
draine dus 4o the behavier of secondary depositors, Each banler, to protect his
abllity %o meet his cbligrtions when dus, will set a miniemm value to this ratioc
below which he doas not want to see it fall., In cass it inadvertently falls below
this ratio, he will, by either sslling investments or not granting leans, attempt to
get a net clearing gain, 1.6, to increase his reserves, Although the analysis could
be carried out in terms of particular reserve ratlos for each bank or clags of banks,
the minimm reserve ratio for a benk is typloally determined not by the desision of
the individual bank management, but by elther law or custome. As a result we can
assums that thig ratlo is given to the banier, and that it 1s the sams for each
banker, We will use r as the symbol for this required (or conventional) reserve
ratio,

Given that the total reserves of the banking system is R dollars, the maximum
anount of deposits D the banicing system can have is given by the condition that
all xeserves are requirsd reservag,

(1) ™ =*RorD =R/

The volume of loans (L) and investmente (I) the banking system can have is
, R R(L=r)

(2) L+IeDmRo—- =R=

r r

Hencs glven the voluma of rwserves ard the reserve ratio the mximm volume of
earning assets of tha banking system is detormined. 4As we are ignoring houwsehoid
preferences for such currency as 1s not a Llability of the banking system, this
maxirum volume of earning assots that tho banking system can have 1s independent of
the behavior of households or Livms, Whenever esraing ascets are less than m;:l‘)
this 1s dues to the decisions of the bank managers, As benk managers
are assumed to be profit-meximdsing business men, this will occur only when there
are an insufficisnt number of profitable loans and investments of the quality desired

by banks,

The above equations give us the equilitrium values of deposits and earning
assets of the banking syestem. The validity of using such an oquilibrium yosult in
the analysis of a problsm deponds upon the exlstence of a dynamic process by which
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from any velue other than the equilibrium velus a time procogs s sedb up which
leads to the equilibriwm valus, We will assumo that the rsserve ratlo is o

and that initially D,<& R/r. We also aspums thet a svfflclent emount of profitebla
loens and investments exist so that & bank uith more reserves than nocessary will
extend i%s demend liabilities, With D, of deposits, 1 Dy of reserves are
required, which means that somp bank or bankehave R — Dor of reserves in excess
of the amount required. Tor the sske of simplicity let us agsume that all of
these excegs reserves ave in one bank,

This bank's management will feel that it can acquire R - Dor of additicnal
earning mssats, It wlll do this by creating a deposit equel to Il ~ Dy r by either
lending to its customefs or buying securities on the open market, Assume that all
of this deposit is paid by a single check Yo a second banks Thiz second bank's
deposits and resorve balancs Increases by R « Dor 4 howaver against this addivicnal
;l;posit- 4% will fesl or be constrained to kesp r(R ~ Dgr) in resserves, 43 a result

will have

(R"Dor) ?!‘(R—Dor)" (l“’r) (R"‘Dor)
of excess reservess This second bank will create a daposit equal to . (1-v)[R + Dor_] s
ixd

which after the drawing of a check, will be deposited in & third bank, The th
bank will assign r (d-r) (R - Dors to required reserves and increase its deposits by

(1=r) [ B = Dgr] = r(l-r) (Ro = Do¥) = (1r)2 (B = Dgr)

Carrying this process out wo pet as tha total dposits ‘
(3) D=D, + (R = D,r) * (1-r)(R - Dor) + (1=r)2 (R « Dgr) + == ©

R = Dor

Do + (R -'Dor) [1 + (1‘!') + (1"‘1')2 r “) °D0 & 1 (1.1')

= Dy ts— =Dy = R/T

That 1s the process of each bank lending out its excess reserves results, when
carried out by each bank, in the equilibrium amount of demand deposits.

We also have to investigate vhother & dynamic provess which lsads to the
aquilibrium amount of deposits is set off whenever deposits aro too large for the
existing reserves. Once again we assume that all of the reosexrve deficiency is in

one bankt's account.

The manapgement of the bank with insuffioient reserves will have to acquire
reserves to male up the doficiency. Assuming R as the reserves, »r as the
reserve ratio ard D, asz the initial deposits, we have that Dor «w R 1s the re=
gserve deficiency. To acquire Dyr = R of reserves, the bank glther -
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sell D,r ~ R of earning assets or it will decrease 1ts londing activity so that
it receives a clearing gain of Dor - il As bankm do not liks to modify thelw
lending activity on the basis of transitory reserve positions, we can assume that
the bank with a reserve deficit will ssll securities. Given that all banks but
this ome are fully leaned up (f.c. they have no excess reserves), we can assume
thet they are not willing to purchase seouritiea, Alternatively if the initial
deficit bank operates to decrsase its lending ectivities, no other bank will make
loans to thoge customers the deficit bank turned away.

In selling securities, the deficit banks will have to make their price low
enough to attract non=bank imvestors. The non-bank purchassrs will pay for these
gsecuritias by drawing a check on thelr cun (assumed different) banks. As a result
of the sals of securities, the origlnal deficii bank will have a clearing gain of
Dor ~ R 1in reserves, and the second bank will have a simulianeous clearing loss of
Dor = R in véserves accompanied by a decrease In lts deposita of Dgr « R.

If the original deficit bank had chosen to decreass its lending activity, ito
loen customers would hawe paid in D r « R in clearing gains by receiving and
depositing checks in the deficit banﬂ vhich were drawm on other banks. This too
results in-a clearing loss of D,r - R accompanicd by an equal decrease in deposits
in the "other" bank,

Whether the original deficit bank sells seouritles or decresse its lending
activities, the end result is a decrease of Tgyr « R In vagerves and deposits at the
other bank so that the required resorves go down by = [Dyr = RJ . With veserves
dowm [Dor - 1], there 1s e vequired vesmrvs deficit of [ L « xJ.[Dgr « R] in this
other bank, The second daficit bank (the f£irst bark is nos in a balanced position)
will restrict its londing or gsell sscuritiss to cbiain a clearing gain of (1-r)(Der-R).
Assuming all of this clearing gain comesg from a "fhird" bank, This third bank will
now have a decrease of (lw) (Dor = Rg in its deposits and reserves, This vesulis
in 8 defioclt reserve position ogr(l-.-r 2 (n,r=R) in tho third bank, Henca the
original deficit reserve position will reaugt in o spread of deficit vesorve positions
throughout the banking system, The reaction of each bank to a deficlt reserve
position results in a decrease in deposits., The amount of deposits in the banking
gyetem will beacome, through the workings of this dynamic process:

() D= D, - (Dgt~R) = (1r) (Der=R) = (1r)2 (Der-R) etcs
® Dy = Dor + R = (1wr) (Der=R) (1 + (1-1) + (1-1)

= (1) Do + R = (1) GorR) L

R

L]

r o,

That is the result of the dynamic process in the equilibrium position where all of
regorves are required reserves, '
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As statod here the fundamental. theorem ssys that the maximum volume of
earning assets the banking system can acquire is independent of the action of
households or business fiyms, what we call the public. However, the dynamic
proceas shows that the amount of sarning assets thet a parbicular bank can acquire
depends upon the deposits it receives; end hence on the behavior of hougeholds ard
firms. To each banker, it is the excess reserves gemerated by a net acquisitilon
of deposits that enables him to expand his earning assets. Hence bankers campeie
for deposits, for only by getting deposlts can ho acquire earning anasts, and the
earning assets determine the income of the bank, :

To a particular banker the receipt of a depouit means an equal additlon to
1iabilities and to reserve money., Looking only at his own operations, 1t soems
o him that the operation is equivalent to the depositers bringing him monsy for
safelreeping, which he then fifuvatively speaking sspwrates into o piles. Ons
pile, equal to the reserve valio timee the depesit, 1o keepg on hand in order to
meet the expected random, seasonal ond cyclical clearing losseos. The second pile
he lends. To the banker it ssems that he has heen enbrusted with monsy for safe-
keeping and investing and hence bankers will sometimes claim that they cannob create
money. Howdver the fact ie that the depositor dees not consider his money supply
decreased when the banker lends the excess reserves he brought to the bank with his
deposit, and the source of the bank'e earning asset (the borrower or the seller of
a seourity) knows he has an inoressed amount of money. Hence looking at the oper-
ation from ths perspective of the depoeitors, even one bank!s operstion does inorease
the money supplye

A bank when it receives a net inareage in its deposits and hence receives
exoess reserves does not know or care whether this represents a net change in
reserves availsble to ell banks or only a shift of reserves from one bank to another,

As a result of the fundamemtsl theorem of banking the total volume of earning
asssts the banking system can acquire will change with the volume of reserves amd
with ths reserve ratio. Whatever operates to chenge these variables will change
the loans and investments that banks osh make, Hence it is nscessary to investigate
how the volume of reserves and the reserve ratio 1s determinsd.

The reserves of the banking systam conslat of deposits on the books of the
contral bank, These dsposits change either through the deposlt or withdrawal of
specie, an emission or influx of currency through the banking system or the acqui-
sition of sarning assets by the contral bank, As far as the central bank is con=
cerned the change in reserves due to a deposit or withdrawal of specle or the
emission or influx of currency is not under 4ts direct control wheresas it can by its
own action determine eithar the volums of and the terms upon which it will acquire
earning asseis, To control the lending and investing activity of the commercial
banks the central bark can vary the volume of its earming asgets.

In the absence of regulations or corventions ths reserve ratio is detsrmined
by the bankerts estimate of the ressrves that he nseds to meet his contractual
obligations, e.gs., that the banker pays his debts which arises when a depositor
writes a check, To do this he has to keep mserves on hand, and he has to be abls
to replenish his regerves when the need arilses, What he kesps in the way of resaerves
is not independent of the esse by which he can replenish his reserves. The ease by
which he can replenish hie roperves acoocunt depends uwpon tho nature of the "money
market® with which he has comtact. This can be examined in detajl by looking at the
"uoney position desk! of a commercial dbank,



Be Modifications

Tha proposltion that the volume of loans and investments the banldng gystem
can make depends upon the ressrves,and the resorve ratio requires modifications to
take into account significant institutlonal atiribuies of banking systams that
were ignored in deriving the theorems, First of all, each bank has a net worth,
an owner's investment, This cunerfs invastment financeas not only the purchase of
tho facilities needed to do baniing, the builldings, desks, machinaes, etc., it also
finances the acquisition of earning assets, Even if bvank's reserves, reserve ratio
and depositie do not change, but the imvestment of the bank's owners lncreases, for
example by bank's retalning earnings, the loans and investments of the banks grows
Such use of increased owner's investment in banks is oquivalent to the bank oper-
ating as an “investment or lending trust” for its owmers., This increase in loans
and investments does not mean that the money supply has increased, and it represents
an investment of some previously earned incoms,

The theorem holds with 1ittlo modifications for the Britleh Banking System.
Banking in Britain is dominated by five large national branch banking systems. As
a result each bank 4s large enough to invest luge sums in the money market, Unless
there is a very short supply of securities that the bankers are willing to acquire
relative to the depositwcreating sbility of the banks, these banks will slways be
fully lemt up, In addition as the banks are large national branch eystems, there
is no nead for ons vank 40 use the facilitles of another bank for payments on
jnvestment purposess there are no interbank balances. Also, sach bank keepa approxi~
pately the sams reserva/deposit ratlo, and there are no differences in these ratios
anong banks. (There is sume dispute as Lo whether liquld assets or reserve money
is the effective determinant of the amount of deposits in British banks, but this
need not concern us here).

On the other hand, the theorem requiras considersble modiflication before it
can be applied to the United Stetes, IYn the United Stabes there ere approximataly
13,500 cammercial banks of which only some 6300 ave members of the Federal Reserve
System, Even though the Merber Banks have mors than BOZ of the total deposits it
doea mean that the regulations governing reserves applicable to some 30 blllions of
deposits depend upon the laws of the various states, As a repult of the exlstence
of eo many banks, some of them are sma)l anl of course soms of the banks have offices
81l over the nation, The limit to branch banking is state-wlde branch banking —
guch as exists in Rhode Island and California -- and in a mumber of states only one-
office wnit banking is allowed; this is true in Illinois. :

As a result of both the existence of very small banks and the limitation on the
goographical dispersion of officee, banks require the services of other banks.
This had led to the Gevelopment of 2 nobwork of correspondent velations among banks,.
As & resuld banks keep depesitu in obher banks. In June, 1953, something like 20%
of the total deposits in the New York Ranke were depoaits of obhar domestic (UeS.)
banks, Variations in the amount of interbank deposite affect the amount of loans
and investments the banicing system can acquire, although it doee not affect the total
amount of deposits (counting both the deposits of the public and interbank deposite)e.
This can be shown by examining & "I'" account in which the changes due to a withdrawal
of- an interbank deposlt ars exhibited, We assume a 20% reserve ratio in both



Ne.Y. Bank Othey Banks

(1) ~100 Reserves .. 400 Tnterbank Dep (1) +100 Reserves
«~100 Dep in NY

(2) <80 Earning Assets (2) «80 Reserves
+80 Reserves +80 Earning Assets
(3) Balanced (3) +20 Bxcess Reserve

the "New York" anc, the "Othex? bank. In Step 1 the cbanges which take place when
the other bank withdraws its deposit of 100 from New York are shown. We assumd
that the New York benk balances its resesve positlon by selling 80 of earning
agaets and that the other bank buys these awsets. However even after twransferring
80 of beserves to New Yerk the obher bank has an excens reserve of 20e This excess
ragorve can 1sad to an expansion of 100 in the public's deposits and 80 in earning
aspats in the Lanking system, A decrease in coryespondent balances, with an we
changed vesorve and reserve rabtls in the baniring system can resuli in an increase
in the lending and investing activiby of the banidng sysbon, This iz true because
an interbank balance is a substitute for cayning nusets in tha other bank and
requires reserves in the New York banke

In eddition the American Banking System has the peculiarlty that all membey
banks do not bave the sama reserve vequirement,and the reserve requirement 1s not
the same against demand and time doposiis. Member banks are divided into three
classess Central Reserve City Banks (New York and Chicago banks), Resexve City
Panks and Country Banks, and the roquired reserves against domand depogits are nob
the same for these olagses of bankn, At the end of 1958, the requirved veserve ratio
was 18% in Central Rewerve City banke, 16 1/2% “n Reserve City banks and 117 in
Country banks, Hence a shif't of deposlbs fyom sne siase to snother of commercial
banks will affect the efflcacy of reserves in supporbing deposits, Tor exampls,

a ghift of 100 in deposits from a2 Central Reserve City bank to a Country bank at the
end of 1958 would result in the sppeerance of §7 of nxcess reserves in the banking
gystene

Tn eddition all member banks are required to keep only 5% in reserves against
timo deposits. Hence an increase in total deposits in commercial banks if it is the
result of time deposits increasing whils demand deposlts are decreasing can resuld
in the appearance of excess reserves in the banking system,
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