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ARE BESERVE REQUIRE!{EM CHANGES REALI,Y EXOGENOUS ? AN E:(AI'IPLE
REGUI"A.TORY ACCOUUODATION OT INDUSTRY COALS

I. INTRODUCTION:

Cara S. Lown*
Federal Reserve Bank of Dallas

and
John H . I,Iood*

Itake Forest Uni.versitv

PUBLIC AND PRIVATE INFLUENCES ON RESERVE
REQUIREI,IEMS IN A THEORY OF REGUi.ATION

The inverse relation between lnterest rates and cornrnercial bank legal

"excess" reserves is well knorm. It is unambiguous theoretically ("a bank

holding excess reserwes bears an opportunity cost whlch is represented by the

yield it could have obtained by holding its funds in another form."1) and it

has often been validated ernpirically.2 The relatj.onship between interest

rates and "required" teserves has received less attention.3 In fact the most

important determinant of required reserves -- required reserve lglELgE -- are

universally ureated in monetary policy rnodels as exogenous, or at least as

completely controlled by the monetary authority in light of macroeconomic

goals. a Yet the incentiwes for banks to lighten the burden of required

reserves are at least as great as for excess reserves, They nay ewen be

greater because required reserves are for banks less useful than excess

reserves since, as indlcated by their self - contradictory name, they do not

function as reserves; they may not be used to neet deposit outflows.5 But

changes in required reserves rnus t also take account of the (possibly contrary)

incentiwes of other economic agents, principally Congress and the Federal

Reserve System.

Since requlred reserves are largely deteruined by regulation under law,

it is appropriate to attenpt to explain them in the context of recelved
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theories of regulation. The commercial banking industry presents an

interesting combination of the t\so main theories of economic regulation. The

"public interest" theory of bank regulation is based on the need for a stable

monetary system, lrhich requires safe and sound banks and fuoplLes retulatory

linits on the risks undertaken by bank managers siDce it is felt that those

risks impose greater potential costs on society than the risks underlaken by

other firrns.6 The "capture" theory of bank regulation helps to explain the

official beneflts that have, from time to time, been conferred on the

industry, such as lirnlts on entry and a governnent- supervised price-fixing

arrangement in the form of maxinr.m lnterest payable on deposits.

Consequently, the study of the promulgation and administration of regulations

affecting comrnercial banks is a means of verifying or rejecting some of the

empirical implications of the capture theory (as suggested by George Stigler

[1971]  and formal ized by Sarn Pel tznan [1976])  uodi f ied by pubLic  in terest

considerations and the recognition that regulators are also an interest

group . 7

According to the Stigle r /PeLtzman theory, the regulator maximizes

political support by irnposing regulations up to the point ac which the

expected rnarginal gain in support fron the beneficiaries equals the expected

marginal reduction in support from the losers. In the six0ple case of

homogenous groups of beneficiarles and losers, the expected polttical gain is

the increase in the probability of support from each beneficiary as a function

of its gain in wealth tines the number of beneficiaries (vice versa in the

case of  an expected pol - i t ica l  loss) .  This  impl ies that ,  s ince the

redistributive effects of a regul-ation are likely to vary wi.th economic

condi t ions,  i ts  terms wi l l  be adjusted in  tesponse to those condi t ions.  For



example, the interest ceilings on deposits becane uore onerous to depositors

as other interest rates rose during the 1950s and 1970s without becoulng

correspondingLy rnore profitabLe to banks, which devoted increasing resources

to sometiues complicated ways of competing for deposits.s The difference

betlreen the costs of automatic tfansfer services, nultlplication of branches,

attractive surroundings, and gifts in lieu of interest, on the one hand, and

the utility of equivalent monetary pa)ments to deposltors, on the other hand,

represented a deadweight loss of these regulattons vrhich led to thelr demlse.9

Their abandonment l/as gradual. The Federal Reserve and other regulators

increasingly ninked at patently il legal ewaslons under pressure fron Congress

and the larger banks, which desired a more competitive pricing system, until,

for  a l l  but  the smal lest  deposi tors,  the cel l lngs had become inef fect lve. l0

The public's rejection, with regulatory approval, of interest ceilings was

forrnally accepted by Congress in the Depository Institutions Deregulations Act

of 1980 after the courts had dellvered an ultimatum in the form of a decision

that several importan! evasions were illegal under existing law,11 In

retrospect lt appears that lega1 interest ceillngs rrere allowed to exLst only

a little while after they had becone binding, which reninds us of the question

that Stiglet and Friedlander [1962] answered ln the negative for electricity:

"What can regulators regulate ? " 12

But why reserve requirements exlst and whether they are effective are

rnore difficult quesLlons to answer than those relating to interest ceilings,

and the range of plausible answers pernit contradiction as easily as

confirmation of the S tigter - Friedlander conclusion. In the first plaee it has

to be noted that, unlike low interest rates and electricity prices, there is

no private group with a direct interest in large required reserves. By law



they may not serve a reserve functl-on, and they are clearly inferior to short-

lern Treasury securities because they do not enhance bank eapital. In

contrast, the increased value of deposits resulting from reductions ln

required reserves directly benefits banks and their custoners.

So a plausible explanation of requlred reserves must depend on larger

social or nacroecononic goals, of which there are or have been at least four:

reductions in the cost of servicing the federal debt and in the volatllltles

of the money stock and the price level, and greater Federal Reserve control of

money and credit. Obviously these goals are not lndependent. With regard to

the first, reserve requirements found their way into federal legislation in

the National Currency Act of 1863, Irhich provided for the chartering of

"national'r banks by the Conptroller of the Currency. fhis Act was one of a

series of neasures designed to facilltate war firianee, including the

suspension of specie payments, issues of legal tender greenbacks, and a tax on

state bank notes which drove those issues out of existence. The new national

banks were empowered to issue notes on the secuflty of United States bonds

with par walue equal to ninety percent of the walue of the notes. In

addition, national banks were required "at all times [to] have on hand, in

lawful rnoney of the United States, an amount equaL to at Least twenty- five per

centurn [in reserve cities; fifteen elsewhere ] of the aggregate amount of its

notes in  c i rcu lat ion and i ts  deposi ts . "13

Second, it has often been pointed out that wariations in the money

stock, due to variations in bank demands for excess reserves and the non-bank

public's relative currency- depos it dernands, would be lessened by higher

requi red reserve rat ios,14 In the l ln i t ,  a  100 percent  reserve fatLo fendets

the money stock lndependenc of fluctuations in currency demand -- an



observation upon which the "Chicago plan" for banking reform was based

following the large currency withdrar,rals of the early 1930s.15

Third, ln 1932 the Federal Reserve Co mittee on Bank Reserves proposed

the abol i t lon of  d is t inct lons between t )Tes and locat ions of  deposi ts  ( i .e . ,

between time and demand deposits, arid between central reserve ci-ty, reserve

city, and country banks) since, it was believed, these distinctions

contributed to the instability of noney. In their place a structure of

reserve requirements was proposed which would ',!ake into account ,.. the

activity as well as the volume of the deposits held by each indlvidual rnember

bank, '^rithout regard to the locatlon of the bank or the terx0s of withdrawal on

which the deposlts are technlcally held. " Specifically, each bank should "be

required to hold a reserve equivalent to (a) 5 percent of its total net

deposits, plus (b) 50 percent of the average daily withdrawal actually made

from all of its deposit accounts. " [Federal Reserve Board Annual Report J-933,

p.Z62l In other wotds, reserve requirements should vary directly with the

velocity of money (or at least of the largest and most active part of Lhe

noney stock), so that the impact of veloclty on inflation would be reduced.

Fourth, almost as soon as they got underway, Federal Reserve officials

began to argue for the authority to use variations in requlred reserve fatios

as an instrunent of credit control.lo They obtained that authority in the

Banking Act of 1935 and used it wigorously berween 1936 and the early 1950s.

Three of these rational izations of reserve requirements suggest a direct

relationship \,rith lnteres! rates. The Treasury,s incentive to push for high

requirements rises \^7ith the costs of debt service. and the reconmendation of

the 1932 cornmittee irnplies a similar relationship if the velocity of noney is

dlrectly related to interest rates as suggested by rnost of the theoretical and



enpirical literature on the demand for rnoney.17 Federal Reserve officials

ignored the recomendation nade by the Federal Reserve conmittee on Bank

Reserves and instead pushed suceessfully for discretionary changes in reserve

ratios (whlch continued to be distinguished by r)rpe and Location of deposir);

but bank loans, prices, output, and interest rates are all procycllcal

variables, so that the use of teserve requirenents as an instrument of

stabilizatlon stil l suggests a positive relatlon betvreen those requlrernents

and in terest  rates.18

The observed inverse correlati-on betr{reen required reserve ratios, as

well as total reserve ratios, and interest rates, shordn in Figure 1, suggescs

that direct and selfish private goals have acted more powerfully than ideal

but distant and perhaps unattainable public goals on official declsions

regarding reserve requirenents. posner has argued that a leason for lhe

frequent failure of regulation ls 'the intractable character of nany of the

tasks that have been assigned to the regulatory agencies" tI974l. He was

discussing price regulations in particular lndustries, but his argument

carries even greater force in the realn of macroeconomic policy, where the

Federal Reserve is supposed to "provide for a safer and roore flexible banking

and monetary system' and to play a leading role in the achlevernent of

"stability and growth of the economy, a high level of emplo)rment, stabili.ty in

the purchasing power of the dollar, and reasonable balance in transactions

with foreign countries

changes and these objectives are dimly understood and ofLen remote. So when

interest  rates r ise,  the Federal  Reserve,s wi l l  to  ra lse teserve fequl rements

lacks strength and is likely to bend under the pressure of politically

influential groups that benefit from low reserve requirements. In the



language of the Stigler /PeLtzmar' rnodel, the expected gain in political support

for uhe Fed ftom banks and depositors as the result of a reduction in reserve

requirements is clear and direct and is verified by extenslve lobbying;

whereas the expected loss of support in the event that the reduction is

inconsistent with rnacroeconomic goals must be heavlly discounted because that

loss is remote in tirne and uncertaln of occurfence.

The remainder of the paper is organized as follows. Section II presents

a chronology of reserve ratlos and interest rates since 1860. A nodel of

optimal bank reserve responses to interest rates is developed and estinated in

Section III. Some lnplications of our results for monetary research are

presented in  Sect ion IV.

I I .  RESERVES, REQU]RED RESERVES, AND INTEREST RATES: 1860-1989

State legislators' arguments for reserve fequirements durlng the years

before the Ciwil l.Iar were like the aldernan's demand that cab conpanies keep

at least one car at every tax! rank because he could nnever get a cab." A

typieal example was the decision of Massachusetts to ix0pose a fifteen Dercent

specie reserve on deposlts and notes in 1858 after the Joint Connittee on

Banks and Banklng found rhat banks kept too little cash against the

possibility of withdrawals.20 Laws such as this prowided precedents for

Treasury Secretary Chase in his search for ways to finance the Civil War. The

National Bank Act of 1853 was strongly opposed, but after early defeats, lt

finally passed Congress by narrow marglns, anidst appeals to patriotlsm as a

war measure.2 l

The Act established a Currency Bureau with a chief officer called the

Cornptroller of the Currency subject to the general dlfectlon of the Secretary



of the Treasury, The Bureau's nain functions were to charter and supervlse

"national" banks. However, nost banks preferred to retain their state

charters because of, arnong other reasons, the higher reserve requirements of

national banks. Most national banks were required to keep reserves equal- to

15 percent of notes and deposits. These "country" banks, as they were later

designated, had to keep two-fifths of their reserves as vault cash but night

deposit the rest with correspondent banks in ,,redernptlonr, (later called

"reserve" or "central reserve") cities. Banks in the 17 redernption cities had

a 25 percent reserve requlrement. New York City banks were required to keep

their entire reserve as wault cash, while those in the other 16 redemption

cities could keep up to three-fifths of thelr requlred reserves as deposits in

national banks ln New York. These requirenents are shown at the top of Table

1. In contrast, only a few states inposed reserve requirements and, of those

that did, the requirements were less stringent than for national banks; the

requirements as percentages of note and deposlt llablllties were usually less

(partly because time deposits were giwen lower requirements than demand

deposits) and states were more lenient in counting interbank balances as

reserves.22 The latter difference was important because interest was corulonly

paid on these balances.

Sectetary Chase and Cornptroller McCulloch sought to offset the

unattractive features of national chartefs by creating a tax differential on

the notes of state banks so severe that those banks would be forced to

transfer to national status, and in March 1865 Congress levled a tax of l0

percent per annum on state bank notes, compared with 3 percent on notes of

national banks.23 Two-thirds of state banks immediately shifted to national

charcers. The percentage of banks with natLonal chafters rose frorn 30 ln June



L864 (461 of 1556) to 79 in June 1865 (L294 of 1643), and peaked ar 88 in

1873,  af ter  which i t  feL l  s teadi ly  to  73 ln  1885,  42 in  1900,  and 35 in  l -913.

The percentage of bank assets in national banks feII frorn 91 in 1873 to 73 in

1 9 1 3 . 2 4

The resurgence of state banks was due largely to the growth of deposit

banking, which rendered the tax on bank notes irrelevant. The Currency Bureau

feared the same fate, and the 40 years after 1873 saw a series of regulacory

decisions and legislative enactments intended to relLewe national banks of

some of their disadvantages. In 1874 reserves against notes were lowered to 5

percent (to be kept in cash wirh rhe Treasury), and in 1887 rhe Conprroller

was given authority to increase the nurnbers of "central reserve cities"

(previously limited to Nerr york) and ,'reserve cities," forrnerly called

redemption cities. The latter change was sought by banks that wanted the

opportunity to cornpete for the required reserve portion of bankers, balances

in smal ler  c l t ies ,2s

Reserve requirenents for national banks in central reserve and reserve

cities and elsewhere (the ,,country" banks) are presented in Table l. AIso

shown is an estimate of the actual cash reserve ratio for the entire banklng

system (A/D.), where A is vault cash plus (after 1913) bank balances with the

Federaf Reserve, and D. is the bank deposit component of the broad money

supply ( i .e . ,  demand deposi ts  except  in terbank and U.S.  government  accounrs,

less cash icems in the process of collection, plus tiroe deposits and. other

shor t - term l iab i l i t ies) .26 An adequate est imate of  the overa l l  requi red cash

reserve ratio is awailable for only part of the banking system -- Federal

Resetve member banks -- and only since 1929. A, ls required reserves of

rnember banks, and Dn is member bank deposits subjeet to reserve requirements



under Federal  Reserve regulat ions ( i .e . ,  deposi ts  less demand deposi ts  due

from other banks and less cash items in the process of collection). The last

column shows the 4-5 month corunercial paper rate, R. A/Da, Ar/Dn, and R are

shown for June in the year irnmediately following each change in national

requi red Teserve rat ios and assor ted other  years.  Comparable data ( i .e , ,  for

the same dates each year) are available only frorn 1882. The ratio A/D" is nor

ideal frorn the standpoint of bank reserve demands (which presumabJ-y depend on

bankers' and goverrunent deposits), but it correspond.s wlth the ratio used in

conwentional money - nultiplier analysis. +/Dn rr,ay change because of changes

in the required ratios listed !n Table l, and also because of shifts in the

relative importance of central reserve city, reserve city, and country banks,

as well as in the relative sizes of tlrne and d.emand deposics, A/D. rnay change

for these reasons and also because of changes in required reserve ratios of

non-member state banks and shifts in the relative amounts of deposits subject

to national and the various state reserve requirements.

In his annual report for 1894, Tteasury Secretary 6ar1is1e proposed the

repeal of reserve requirenents against deposits on the grounds that:

To prowide for a reserve which
cannot be utilized even at a tine of the
greatest stringency and distrust without
incurring the penalties of forfeiture,
affords a roost striking illustration of
the inpolicy of legislative interference
with the natural laws of trade and
finance . 27

The last legislated change in reserve requiremenls before the Federal

Reserve Act came in the Aldrich-Vreeland Act of 190g, which, in addition co

Providing for the emergency issue of noues secufed. by private and nunicipal

securities, eliminated reserve requirements on governnent d.epostts. The

Iatter provision formalized a 1902 decision by the Secretary of the Treasury

10



(following the financial stringency and rash of bank failures during the "rich

man's panic  of  L901' ) .  I t  was rewersed by the Banking Act  of  1935.

The incldence of reserve requirements also varied with the assiduousness

of the regulators. Thornas Kane, long-time officlal of the Currency Bureau

(Secretary to uhe Couptroller, 1885-99, and Deputy - Comptroller, L899-L923)

wrote that in 1908

probably seventy-five percent of the examiners' reports, and about the
same percentage of reports of condition nade by the banks, disclosed
violations of law of one kind or another, rnaking it necessary to write
le t ters to  that  number of  banks.  [Kane,  1922,  p.366]

But Lawrence Murray, Cornptroller from 1908 to 1913, did not believe all

these le t ters to  be necessary.

At a dinner given in Ner,r York City in L909, in Mr. Murray,s honor,
by a prorninent banket, at ruhich a number of bankers were present, he
rnade a brief address in which he reviewed the reforns that he had
inaugurated in the adrninistration of the Comptroller,s office, and
others that he contemplated making. Upon hls return to Washlngton, in
referring to this dinner, he nade the statement that what most pleased
the bankers who were present on that occasion was hi-s statement that he
did not intend to write them any annoying letLers crLticlzing non-
essentials in the managenent of their banks; and he gave directions to
the office force that no letters should be wrltten to the banks which
were calculated to annoy them,. , ,

As a reason for  not  cr i t ic iz ing def ic ienc ies Ln reserve,  Mr.
Murray stated that the United States was the only country in the worLd
that had such a foolish law, that the banks complained of its hardship,
and that he did not propose to require them to observe it. He stated
further in regard to this provision of law that it was not necessary to
call the attention of banks to a shortage in reserve, of to require them
to make the defLciency good, as they knew the law as well as the
Comptro l ler ,  and knew when they were v io lat ing i t . . . .

Money borrowed by one bank frorn another, largely in excess of the
legal lirnit and concealed by subterfuges in one form or another, was not
allowed to be r,/ritten on, for the reason, Mr. Murray stated, that "the
business of this country cannot be carried on by any hard and fast laws.
The banks must  be g iven some lat i tude. . .  . "

In his supervi-sion of the banks, Mr. Murray seemed to be governed
by the rule of action which he rdas heard frequently to express, that,
" I t  is  ahtays best  to  pursue the course of  least  res is tance".  [Kane,
L 9 2 2 ,  p p . 3 6 8 - 7 L l

1 ' , ]



This account of changes and proposed changes in reserve requirements

closely follows the standard list of pre-World Har I flnanclal crises,

speci f lca l ly  the panics of  1873,  1884,  1893,  and L907.28 Each cr is is  featured

losses of bank reserves, sharp rises in interest rates and bank failures, and

resort to the pfiwate manufacture of reserves in the forn of clearing house

cer t i f  icates.  2s,  30,  31

The longest-lasting impact of the Aldrich -Vreeland Act came fron its

establishnent of a j o int - Congress ional Committee, the National Monetary

Commission, to inquire into "necessary or desirable,' changes in the monetary

system. The Cornrnission's proposal (che Aldrtch plan) for a federally

chartered Reserve Association was submltted in 1912. The Federar Reserve Act

of 1913 was fundamentally sinilar to the Aldrich plan, although the cenrral

governing body of Lhe new institution was located in Washington and consisted

exclusively of Presidential appointees, instead of being in New york and

consisting of a combination of representatives of uember banks and

Pres ident ia l  appointees.  32

Bankers generally favored rnonetary reforrn along the llnes of the Aldrlch

plan and Federal Reserve Bill, but vigorously opposed some items in the bill,

especially the transfer of reserves to Federal Reserve Banks. "The Glass

bilL, therefore, seemed to be hostile not only to the interests of the snall

banks but to the city banks with whom they had kept accounts; the former lost

in terest ,  and the la t ter  deposiLs."33

Among the offsetting concessions for banks in the bill that finally

passed were reductions in reserve requtrements from those fornerly imposed on

national banks and pernission for state banks to remain outslde the Federal

Reserve System, and therefore to continue to avoid the (stfll) higher reserve



requirements of national banks. As may be seen in Table 1, the national-

bank/Fed-nernber required reserve reductions took the forrns of across the board

cuts in ratios on demand deposits and a much larger cut in the ratio on tirne

deposits, which under the National Bank Act had the sane ratio as demand

d e o o s i t s . 3 4

Beginni.ng in June 1917, vault cash no longer counted as required

reserves. The purpose of this amendment to the Federal Reserve Act was to

encourage the deposlt of gold wlth Federal Reserve Banks in the event of a

gold drain should the United States enter the war. But the effect of this

action rras more than offset by substantial reductions in requlred reserve

rat ios (See Table 1) .35 Another ,  sual1er ,  e f fect ive reduct ion in  requi red

reserves came in a Septenber 1918 amendment that allowed banks in outlying

districts of centrar reserve or reserve cities to maLntain the feserve ratios

of reserve city or country banks.36 Norr that interbank deposlts no longer

satisfied reserve requireuents, there was no advantage in central reserve city

or reserve city status, In fact, banks in those cities were at a disadvantage

because of their higher reserve fequirements.

By June 1917, only 53 of L8,725 srate banks had joined the Federal

Reserve System, and the number of national banks had grown only 1.8 percent

since June 1913, cornpared lrith 10.9 percent for state banks. The nr.unber of

state member banks rose ten-fold during the twelwe months following the 1917

amendments, and by June 1922 mlnbered 1,648, or 7.8 percent of al_l state

banks. In addltion to these reductions Ln its costs. Federal Reserve

rnernbership was made a patriotic issue much like the national banking systen

dur ing the Civ i l  l lar .  In  October  1917,  pres ident  Wi lson wrore:  " I t  is

raanifestly imperatlve that there should be a coruplete nobilization of the

13



banking resources of the country. "37 But the follorrlng nonth a srnall-town

banker, speaking before the American Bankers Association, said: ,'I do not

think it is any more necessary for me to join the Federal Reserve System to

show my patriotisn than it is for me to go down to one of these hotels and Let

then charge me three and a half dollars for a plate of soup."38

The net impact of the origlnal Federal Reserve Act on reserves was quite

small during the first three or four years of its operatlon.3s But the 1917

amendments were followed lrunediately by a substantial reduction in actual

reserve ratios (see Table 1; some of this reduction was probably due to rLsi.ng

interest rates). Howevet, much more important !n the long run was the

incencive provided by the Act to substitute time for denand deposits. Many

states had no reserve requirements in 1913, and those thst did often had lower

requirements for time deposits; so, given the broadly steady interest rates

between 1913 and T929, Lt is not sutprising that tine as a proportion of total

deposi ts  in  s tate banks was fa i r ly  s teady,  being 0.61 in  1913 and 0.59 in

L929 . During the sarne period for national banks, thls proportion rose from

0.23 to 0.43.  Much of  th is  increase was no doubt  due to a genuine response to

the rise in inEerest rates on time relative to denand deposits because of the

greater profitability of the forner. But much was due to bank ewasions of the

higher reserve ratios on demand deposits by sinply reporting then as t.ime

deposits. Federal Reserve officials repeatedly viewed

with grave concern the \,reakening of the reserve position of the banks of
the country due to the constantly growing tendency to transfer what are
in effect dernand deposits into so-called time certificates or savings
accounts.  .  .  .40

As nay be seen in Figure 2, the ratlo of time to total deposits (t) was

not  par t icu lar ly  sensi t iwe !o in terest  rates before 1918,  but  had a s t ront

upward trend between 1918 and l93l as banks and their customers adiusted ro

I 4



the new regulatory environment. Horrever, it fell sharply durlng the 1930s and

then rose alnost monotonically (except when lnterest rates fell) after the

abandorulent of the Fed,s bond support program in the early 1950s.

These effects of the Federal Reserve Act (as well as the leglslation

discussed earller) suggest that the reLatlonships between interest rates and

reserve ratios may be quite complex dynanically. The panic and sharp rise in

interest rates in 1907 (and other years) induced long-term reductions ln

reserve requirements, as well as changes in the structure of those

requirements which made reserves rnore sensltive to contemporaneous changes in

interest  rates -

Another reason for the fall in reserve ratios betr^reen the passage of the

Federal Reserve Act and the Great Depression, whlch further complicates the

dynamics, was the conpetitlwe response of state requirements to those of the

Federal Reserve systen. Although a fe\,r states introduced or raised reserve

requl-rements between 1914 and 1929, uany nore rnoved in the opposite dlrection.

Fifteen states lolrered requirements during r9L4 and 1915, and tlrelve states

Iowered requirements between LgLl and 1928.al These actions helped to

maintain the relative inportance of nonmernber banks throughout Lhe 1920s --

about 65 percent of banks in nurnber and 27 percent in deposits. These

percentages fell sharply during rhe 1930s -- to 60 and L7 in L933, and 54 and

13 in 1941 -- largely because of the grearer fail-ure rate of the smaller srate

banks, and lrere stil l 54 and 16 in 1960, but had been restored to their

ear l ier  va lues by the end of  the 1970s - -  62 and 2g in  197g,

We now move to the period 1935-51 in wbich reserve requirements were

used as an instTument of monetary policy. As early as 1916 the Federal

Reserve Board had argued for discretion to raise reserve requLrernents to

15



enable the Board "in prolonged perlods of extteDe ease Ln the rnoney r0arket to

check any tendency toward .., undue extension of credit.traz The Board's

request was ignored until the lhornas Amendment to the Agricultural Adjustment

Act of 1933, which authorized the Board to make unlimited changes in reserve

requirements subJect to the approval of the President. This prowision was

altered in the Banking Act of 1935 such that the Board was enabled, without

the approval of the President, to raise requLrenents up to twice their 1917

ratios, A nerr Board rsas constituted in February L936, and between August 1936

and May 1937 doubled required reserve ratios in order to ,'sterilize' a portion

of the large quantity of excess reserves held by banks.43 The Board's

vigorous use of its new powers to raise reserve requifements above the 1917

rat ios may be seen in  Table 1.

T'lxe contributions of these changes to economic stability and war finance

are controversial issues. But equally interesLlng is thelr polttical

possibility. In wiew of the history of bankers' pressures for required

reserve reductions following periods of high interest rates, which as we have

seen \tere often accommodated by leglslators and regulators, it is not

surprising that central bank and Treasury desires for high requirements were

realized to their greatest extent during the 1930s and 1940s, the period of

lowest interest rates and highest federal deficits in American history.aa

But this was changed by the interest rate increases of the 1950s and

following decades. ft ls interesting that the very substantial reductions in

reserve requirements in the Monetary Control Act of 1980 closely followed the

bankers' proposals launched in the 1950s. Bank spokesnen had cornplained that

through high reserve requirements banks were being forced to bear the brunt of

whatever anti - inflationary measures were taken to offset the Federal Reserve,s

1 6



purchases of governrnent securities.

ln September 1948 that

Ihe Natlonal Clty Bank of New York argued

The stated reason for auLhorizing increases in the reserve
requifements at this time was ',to enable the Federal Reserve System to
aequire more -- if necessary many nore -- long-tern government
securities to maintain the long-tern yield lewel.,' In this way,
Chairman McCabe of the Federal Reserve Board stated, .new reserves
created by such System purchases could be absorbed through increases in
reserve requirements and thus be unavailable for roultiple credit
expans ion. "

By this "solution" the Federal Reserve presuxnably lrould continue
to inflate their goverrunent bond holdlngs without predeterrnined lirnit,
and in so doing facllitate increased lending by nonbank lenders. The
reaction of the practical banker -- if one had been called upon to
testify -- nighL well have been: ,'I{hy crack down on us so that our
conpetitors can take the business?"45

In 1953 the New York Clearing House Association argued that

Any reserve requirement proposal hrorthy of consideration ought to
be loyal to the American conception of free, competitlve markets and to
recognize inflationary Govefnment outlays as the primary threat to the
value of noney... Any legislation on reserve requirements should
recognize that geographical differentials are, ln large degree,
outrnoded; that vault cash and a portion of balances r^rith correspondents
might properly be restored as legal reserve balances; that total reserve
needs are excessive under the existing scale of feserve requirenent
perceutages; and that the powers to raise reserve requirenents first
granted in 1933 are no longer needed.

The height of the present maximum limits on requirements is the
single most obj ectionable feature of the present structure. Under an
easier set of reserve requirements the nation,s cornmercial banklng
system can be stronger, healthler, and more attractive to nen and
e a p i t a l .  ( p p . f I 5 - 1 6 )

And in 1957 the Anerican Bankers Association proposed that (1) the

reserve ratio on denand deposits be reduced to 10 percent, (2) thls ratio be

applled uniforroly to all menber banks, eliroinatlng geographical differences,

(3) the Federal Reserve,s authority to vary this ratio be linited to a range

of 8 to 12 percent, (4) the reserve requirenent on tlrne deposits be reduced to

2 percent ,  and (5)  waul t  cash be counted as legal  reserves,46

Congressional oppositlon to reductions in reserve requirements lras
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significant. A Joint Economic Cornmlttee staff study argued that if, instead

of lowering reserve requirements, nonetary growth was faellitated by open

market purchases, i 'the Federal Reserve could have earned interest on the

securities purchased, and this \,rould have benefited the Treasury and taxpayers

slnce the Reserve System turns ower lts net earnlngs to the Treasury.'A7 And

a written qualification to a 1959 b!11 authorizing the inclusion of vault cash

as legal reserves indicated that ',it is not the intent of this leglslation to

encourage or cause the Federal Open Market CornmLttee to feduce the Federal

Reserve System's holdings of Government securlties.',48

Nevertheless, in 1958 the Federal Reserve Board proposed to Congress

that-the Federal Reserve Act be amended (1) to authorize the Board to fix the

reserve ralio for dernand deposits of central reserve city banks within a 10 to

20 percent range in place of the 13 to 26 percent range then authorized (the

range for reserve city banks was already L0-20), (2) to nake nore flexible the

Board's authorlty to permit banks in central reserve and reserve cities to

carry Iower reserves than those specified for such cities, and (3) to

authorize the Board to allow banks to count vault cash as fequifed reserves.49

These proposals were duly incorporated in law in 1959, along with a prowision

under which the central reserve citv classiflcation was to be terminated in

! 9 6 2 . 5 0

But Federal Reserve nernbership continued to decline, and time deposits

continued to rise, which, in combination with the reductlons in required.

reserve ratios achieved between 1951 and L962, caused actual reserve ratios to

fa1l about fifty percent betr^'een 1951 and 1970 (see Tabte l).5r In the latter

year these ratios approxinated their 1929 values. There was another series of

cuts in required ratios between 1973 and L976, and then in 1980 the
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acconplishment of the ABA,s program was nearly completed by the Monetary

Control Act. In addition to the ternination of geographic distinctions

betrteen reserve requirements (fully achieved in 1966) and the eligibility of

vault cash for required reserves (1960), in the 1980s the average requlred

reserve ratio for dernand deposits (counting the concession to small banks) had

been loruered to slightly less than 12 percent and for time deposits to less

than 2 percent.

These reductions \rere part of a package which included the extension of

Federal Reserve control ower all commercial banks, particularly the

application of the same reserve requirements to nonmember as to menber banks,

for r,rhich the Fed had been lobbying since its inception.52 The lower

requirements and record-high interest rates interacted to produce cuts in

actual reserve ratios of nearly 50 percent between 1980 and 1984, by far the

sharpest fall in American history.

Henry Reuss, Chairman of the House Banking Conmittee, explalned the

necessity of concessions on reserve requirements in the Monetary Contfol Act,

especially the "elimination of requirements on personal time and sawi.ngs

deposi ts , "  to  an in terv iewer as fo l lows:

"We had to placate the small banks and the regionsl banks and the
money-center banks -- all of then," Reuss explained. The Federal
Reserve, he added, was siuultaneously trying to protect its own
interests while also looking out for the banks. "Axilrod fthe Fed staff
director] r,rould throw new formulas into the hopper," Reuss said.
"Volcker, under Axllrod's guidance, r,zas ahrays trying to Bet something
more for the banks -,,53

III. A MODEL OF BANK RESERVE RATIOS

The rnodel presented below formalizes the behavior discussed in the

previous sections. consider a representative bank wlth the following balance
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sheet :

( r )  E  +A  +L  -  D  +K
t , t t t t

L : ( 1  - e  - a ) D  + K
t  t  t '  t  t

or

where t  denotes the date,  K is  equi ty ,  D is  l iab i l i t ies (ca l led deposi ts) ,  L

is  loans,  A is  legal  requi red reserves,  E ls  legal  excess reserves,  a:  A/D,

and e - E/D. Reserves earn no interest. L and D are short-tern securities

paying interest rates r and q, respectively, and

( 2 )  
" .  

:  a ( r " ,  X t ,  X r _ 1  ,  x i _ 2 , . . . )  a .  :  3 a r / 6 x r _ r 1  0 ,  
" r "  

-  0 2 a " / 0 x " _ r l x r _ u

lrhere it is hypothesized that a, is an inverse functlon of r. because, for

example,  of  the shi f t  f roro h igh !o low reserve requi rement  deposi ts  ( i .e . ,

denand to tiroe deposits and Federal Reserve nember banks to non-mernber banks)

when interest rates rLse. The required reserve ratio is also an inverse

function of current and past expenditures, *. 
"rd 

*r_r, on lobbying, charter

changes, and other non-market efforts to reduce reserve requirements. Since x

is neaningful only in terms of resources used, ic is measured ln real terms,

as are the other dollar variables D, cO, K, and zr. Our later assutrption that

future D is known with certainty gains prausibility r,rhen D is in real terms.

Bank profits are

( 3 )  r . - r . L .  - q D  - c ( e D ) - x
r  t  L  ' t  t ,  t  r '  !

where the cost of reserve management is an inwerse function of excess

reserves,  i .e , ,  c 'O < 0,  because resefve gains or  losses which are added to

or deducted fron excess reserve do not involve the transaetion costs

associated with purchases and sales of earning assets. substituting (1) into

(3)  g ives

( 4 )  z r r - [ r ( l - e  - a ) - q l D  - c ( e D ) - x  + r K- t l t . . ! , t ' t ! , - - L

If r,q, and D are determined by conpetltlve conditions to which the bank

must conform, and aII profits are distributed so that K* - K is a constant,
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t h e  b a n k ' s  d e c i s i o n  v a r i a b l e s  a r e  e  a n d  x  ( i  -  0 , 1 , . . . ) .  I t  w i s h e s  t o
t+l t+l

naximize

( 5 )  V : E  E  d l r

where 0(p(1 is the.discount factor applied to f{.rture profits and E is the

expectations opefator,

Differentiating (5) with respect to et+t and xsal giwes the following

first-order conditions, where for simplicity future D are assumed to be known

I^rith celtainty:

dv
t _( 6 )  - - - E r  - c ' - 0

d e
t+1

av
( 7 )  " - - E B J a D  E r  - 1 : O

dx i=o i  t+i+J t+i+j
t+i

w h e r e  a  - d a  / 0 xj t+l+l ' t+i

We see frorn (6) chat at the optimum the bank holds excess reserves up to

the point at which the marglnal reduction in reserve managenent costs equals

the expected rate of return foregone by holding these non-interest bearing

asseLs. We see fron (7) that the bank purchases lobbying services up to the

point at which the marginal increase in expected earnings due to a reduction

in a (note that ar < 0) equals the cost of a unlt of those services. The

second-order  condi t ions for  a maximum are sat is f ied i f  ar" ,  c , ,> 0,  i .e . ,  i f

increases in lobbying efforts, x, and excess reserves, e, reduce required

reserve ratios and reserve nanagement expenses at decreaslng rates.

The solution of (6) and (7) is a stochastic prograurning probleur. But we

are interested only in the responses of er and xr to changes in r", which ma]r
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be obtained by totally differentiating the system with respect to these three

var iab les :

d e 1
( 8 )  t  :  -  -  <  o

dr c"D
t t ,

dx I,9" ̂
( 9 )  t '

D  f ,
J r+J t+J

EF, 
"

D E r
JJ t+l t+j

where the snms continue to be ower J fron 0 to @, a.. - 62a._,16x.2, and

r '  .  :  aEr . . . /0r  -  1  i f  J  :0 .  The sum in the numerator  of  (9)  ls  posi t ive i f
t+ j  t+ j '  t

r'.. > 0, which will hold under either extrapolatLve or regressive
t+ j

expectat ions.

From (2) and (9), the response of the current required reserve ratio to

current and past interest rates is

6 a  d x
( f 0 )  d " *  :  t  

d . .  +  > a  t - r  
d r  . .

" d t " t a t t - l
I  t - i

T h e  c o e f f i c i e n t s  o f  t h e  d r " _ ,  ( i : 0 , L , . . . )  a r e  n e g a t i v e  b e c a u s e  | a r / 7 r r ,

a .  (  0  and 0x.  . /0r  > 0,  Therefore,  f rom (8)  and (10) ,  the sum of  excess
i  t -1 '  t - l

and required reserve ratios is a negative function of current and past

in terest  rates,

This inplication of our roodel is broadly supported by the estinates for

I882-L987 in the left-hand poftion of Table 2. cNp has been added to lnterest

tates because of its potential usefulness as an indication of the strength of

Ioan dernand and of the expected profitability of loans for giwen loan rates.

Estinates for the period since the creation of the Federal Reserve

(f914-87) are roughly simllar to those for the longer period, although the

2 2
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3greater is the weight placed on the more recent period--since the mid-

1930s, when the Federal Reserve began to use required reserve ratios

intermitlently as part of countercyclical policy--the less negative are the

short-tern lnterest rate impacts on the reserve ratio, and the longer lasting

are the incerest- rate impacts. Notice that the coefflclent of R0 is

significant and positive fot L933-79. This lends some support to the short-

teru impact of the public, or social determinants of reserve requirements

discussed in Section I, accordlng to which officlals adjust those requirenents

in direct relation to interest rates. But the opposlte hypothesis, according

to which banks succeed in getting reserve ratios reduced in response to rising

interest rates, receives greater empirical support. The lengths of the lags

reported in Tables 2 and 3 are determined by naxlmum adlusted coefftcients of

deterrnlnation (-R2). It appears that the period ower whlch Lnterest rates

affect reserve ratios has grown over time, and that the explanatory power of

interest rates and GNP has also gtom.

The perlod 1933-19 ls reported in Table 2 for cornparison with Table 3,

which reports regressLons for Federal Reserve member bank total, excess and

required reserve ratios for the same period. Excess and required reserves are

available separately only for this class of banks and, on a contl.nuous basis

only since L932. This sarnple ends in 1979 because of the large and sudden

addition of a1I other depository institutions to the data base. Interesting

features of these estimates are: the large, irnmedLate, negative impact of

interest rates on e and the longer, smaller irnpact on a, whlch are consislent

with the model presented abowe; and also the greater explanatory power of the

regression model when the total reserve ratlo (a+e) is used rather than when a

and e are used as dependent variables separately. These results suggest that
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the total reserve decision, considering both short-term and long-term

influences, is the correct subject of analysts, and that it nay not be

appropriate to study excess and requlred reserves separately.

IV. CONCLUS]ON .,AND, ]MPL,ICATIONS FOR ,.MONETARY THEORY

The results presented above, both the lnfornal evidence in Section II

and the regression estimates in Section III, suggest that there is no clear

theoretical or empirical distinction between different categorles of

cornmercial bank liabilities. Tirne deposits have often been used. for

transaction purposes, and checking accounts hawe often been reported as tlme

deposits, The broad money supply approach of Friedxnan and Schwarrz (1953)

appears to be appropriate, both on cheoretical grounds and in terns of the

xnanner in which the data hawe been reported.

Similarly, there is no clear distinction bet\,reen requi.red and excess

reserves, In fact, both names are misleadlng. No reserves are "required!!,

and therefore none are ,'excess". AII reserwes respond to events; they are all

dec is ion war iables ( i .e .  e)  or  the d l rect  outcones of  deci .s lon var iab les ( i .e .

x ) .

The endogenelty of all reserve ratlos lends support to the posltion that

money has been, and in fact must be, endogenous. It is no good saying .that

money must be rnade exogenous if by the very nature of our political system

reserve requirenents, for example, are the outcomes of the interplay of

conflicting and cooperative forces that in turn are responses to economlc

events. There is hardly any question that Doney in the United States has been

endogenous: the monetary base has responded strongly to governnent fiscal

requirenents during two world wars and the 1970s, to the Fed,s desire for
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stable interest rates during 1929-1933 and other periods, and of course there

can be no questLon of exogeneity under a gold standard; the currency /deposit

ratio has responded to tax and interest rates; the total bank reserve/deposit

ratio has responded to lnterest rates because of differential reserve

requj.rements; and FinalJ.y we see that every lern in the traditional money

nultiplier analysis is endogenous when !t is discovered that even the so-

called required reserve ratios afe functions of expected rates of return on

earn ing assets.54

Finally, our results contradict Jaroes Tobln's (1963) clain that the

differences belween banks and other financial firms are due to dlfferences in

regulation, especially reserve requirements. If these regulations are not

imposed exogenously, but are largely deternined by the banks thenselves,

Tobin's argument falls to the ground. Our results suggest that banks are more

different from other intermediarles than is apparent from a comparLson of

balance sheets, for instead of hawing large amounts of non- transaction

liabilities, like other intermediaries, banks are effectively in the business

of supplying transaction accounts. After all, iL is not regulation which

giwes rise to most inter-firm differences, Shoe stores and tree trimrners do

different Lhings. Banks and S&Ls arose in response to different needs;

regulations have been established to protect their turf and to lock then lnto

their original forms; but if changes in economic conditions alter the

incentives of firrns, can regulatlons prevent the actj.ons following fron those

incentives? 0r can they force behavior inconsistent with incentives? We

think that events of the last 30 years inply negative responses. Perhaps

regulations are determined by, and have relatively little effect on, the firns

whlch are supposedly regulated.
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l a b l e  I
Required Reserve Ratios of National Banks (fron 1887), Federal

Reserve l,4ember Banks (from 1913), and All Depository
Ins t i tu t ions  ( f rom 1990) ,  Ac tua l  Reserve  Rat ios ,

and the Connercial Paper Rate

Dates of change
and forms of
e l  i g i b l e
reserveso

_ -l let oenand Deposi ts
Len!ra I
Reserve Reserve
Ci ty Ci ty Country

Aggregate reserve
ratios and comer-

cial paper rate
(percentaoes )

June A/D! Ar/Di R

Time and
savrngs

deposj ts

Nat' i  onal Bank Act
as amended 1887
Mi  n .  cash  i  n  vau l  t
l4ax. with agents

1882
1886
1887
1888

1900

1906

9

25

t 2  . 5

25
25
0

Sar€ as
oemano
deposi ts

17 .6
1 8 .  I
1 8 .  5
1 8 . 8

14.4

1 1 . 1

5 . 1 9
3 . 8 5

4 . 2 5

3 . 6 9

5 . 2 5

Fed .  Res .  Ac t  (  1913 )
M i  n .  cash  i  n  vau l  t
H i  n .  r v i t h  Fed ,  Res .

l 9 t3
1914

5
5
6

I8
6
7

5
Sane as
demand
deposi ts

5.88
3.84

1 1  . 3

June  1917
A l l  a t  Fed .  Res ,

10
1917 rr.7
l 9 1 8  1 0 . 4

7 . 5 7 . 1

5 . 0 0
5.88

6 . 0 0

Aug- 1936-May 1937
Apri I 1938
Nov.  1941
Auq.  -oc t .  1942
Feb.  -Sep,  1948
l.lay-Sep. 1949
Jan.  -Feb,  1951
Ju ly  1953-Aug.  1954
Feb.  -Apr ,  1958

1 6 . 5  8 . 5  0 . 7 5
1 9 . 4  1 6 . 8  1 . 0 0
2 2 . 8  1 4 . 6  0 . 8 8
2 3 . 9  1 8 . 1  0 . 6 7
1 6 . 9  1 6 . 0  0 . 6 9
1 6 . 3  1 6 . 4  1 . 5 6
1 4 . 3  1 4 . 0  1 . 3 1
1 6 . 0  1 5 . 9  2 . 3 1
l s . 4  1 3 . 3  2 . 0 0

2 2 . 7 5
26
20
26
22
24
20
t 8

20
1 7  . 5
20
20
zz
18
2 0
18

1 4
1 2 . 5
l 4
14

I4

1 1

6

1936
1937
1938
1942
1943
1949
1950
t95 l
1955

7 .

6

Dec.  1959-  ov .  1960 All vault cash phased in as reserves L 7 3 . 8 3

Sep. -Dec. 1960
0c t  -  -Nov .  1962

1 6 .  5
b

1 6 . 5
I 6 . 5

t 2 1961
1963

5 1 0 . 5  l l . l  2 . 9 r
9 . 2  1 0 . 0  3 . 3 8

Rev i  sed  schedu le
Ju l  y  19  66 , _lGt lenand deposi ts' Tine and savi nqs deposi ts

Regerve city Countrv Savinqs
0-$5 over $5 0-$5 over $5

|  1 m e -
0-$5 over $5

Ju l  y  1966
Sept ,  1966
l4arch 1967
Jan,  1968
Apri l 1969
0ct .  1970

1 6 . 5

1 6  . 5
1 6 .  5  r 7
17  17 .5
L 7  1 7 . 5

1966 8 .3
t967 8.2
1968 8 .2
1969 8 .3
1970 8 .3
1 9 7 1  7 . 7

9 . 1  5 . 5 1
8 . 9  4 . 6 5
9 . 1  6 . 2 5
9 . 3  8 .  ? 3
9 . 3  8 . 2 1
8 . 7  5 . 4 2

1 2 . 5
1 2 . 5

4
4
3
3
3
3

4
4
3
3
3
3

6
6
6
6
5
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Revi sed schedule
Novenber I972

l.let demand deposi tsc
$2-  $10-  $100-  over

0-$z  $10 $100 S400 9400 Sav i  nss

Time and savinqs deDosi ts
rllrlet-

30-179 180 days- 4+
days 4 years yrs.

I : J

- ' , ' , .
J u l y  1 9 7 3  8  1 0 . 5  1 2 . 5  1 3 . 5  l g  3  3 : 5  3 : 5  3 r b  I g 7 3  6 . 6  t . 6  8 . 0 0
Dec.  1974
Feb.  1975
0ct .  1975-Jan,
Dec.  1976

3 : 6  3 : 3
I  1 0 . s  1 2 . 5  1 3 . 5  1 7 . 5

7 . 5  1 0  1 2  1 3  1 6 . 5  3
1 9 7 6  1 . 5  1 0  1 2  1 3  1 6 . s  3

7  9 . 5  1 1 . 7 5  1 2 . 7 5  1 6 . 2 5  3

3 : 3  1 9 7 4  6 . 7  i . 8  1 1 . 0 i
3 : 3  1 9 7 5  6 . 2  6 . 9  5 . 7 3

3 : 6  2 . 5 1 2 . 5  1 : l  1 9 7 6  5 . 7  6 . 6  5 . 8 9
3 : 6  2 . 5 1 2 . 5  1 : 1  1 9 7 7  5 . 3  6 . 3  5 . 4 6

tlansaction accounts',d
0-$41-  5  over  $41 .5

Revi sed schedul e
(for all deposi tory

j  ns t i  tu t i  ons  )

Phasedi  n 1980-87

Time and savinqs deposits

Personal

NonDersonal
0-1 .5  1 .5  yea rs
years or r0re

3 . 2  3 . 6  1 1 . 1 1
3 . 6  4 . 2  6 . 6 7

0efinit ions of selected terms and chronoloay of maior additions to the above ratios:

.. .. et qemjtnd deDosits: denand deposits less those due from other banks and less cash items in the process of
collecrl,on. , u 5. government deposits were not subject to reserve requi rements between 1902 and 1935, 0emand deposits
ggi!+!!i deinand deposits except jnterbank and U.s. government depoiits less cash itsns in the process-6i-6iTEiTTii l lseeBMS.  1914-41,  pp .  65-67 ,  fo r  nore  de ta i l . )

cent.Ial reser.ve c.itY ban!s,: lvhich Bere "approved agents" for portions of the reserves of reserve city and countrv
banks, were those in New York and chicago fron 1887 to 1962 and in St, Louis fron 1887 to tgaZ. nesEive-c i ty-Eanli lE
approved agents for po.tions of the resirves of country banks; there sere 16 reserve cit ies in 1887, 49 in 1414, and 46 jn
1 9 7 0 .

.. Transactiol apcoultsi all..deposits subject to withdranal or transfer to third parties in excess of three tines per
ftcnth,.except, beqinning in 1982, "money narket accounts," lrhich are allowed nore than ihree rEnthly transfers, have been
suDJecr  ro  ! rme depost t  reserve  requ i rements .

Add.i.t igna] repuil:emenls: ouring 1969-78 there were reserve requirements on net balances owed by donestic bank
o1llces-to their foreign branches and, at various times beiween 1973 and 1980, on increases in targe ti;e depos'its, borrowing
by affi l iates, sales of f inance bi11s, Eurodollar borrowings, repurchase agreements, and federal f inds borrowed from
nonnernbers. Eurocurrency l iabil i t ies erere [Ede subject to a 3 percent res;rve rati; by the Monetary Control Act of 1980,(See ASD.  1970-79,  p .  571 and EBE! .  Feb.  19S7,  p .  A i  fo r  de ta i t ; . )

- Sv.mbolsl A is the total reserves of all cormercial banks, including vault cash and deposjts nlth the Federal
Reserve.. 11887-1947, [!!, 1963; 1948-87, BMS. 1941-70, ASDs, FRB;S) 0. is diemand deposits and'other checkable dlposits
:qjr:!gq P]9! t jne deposits and other short+erm liabii i iTEl i i-conmeriiat banks (10b7-1947, F&s. 1963; 1948-50 Bi.1s. 1941-
l!; 1959-1985, Fed. Eoard Release; 1986-87, FRBns) A. is required reserves in cornercia'l oants sutjeci to FederiTTElEiiE
regu la t ions  (a l l  depos i to ry  ins t i tu t ions  a f te r  l98o) , ' r lh ich  have been repor ted  on ly  s ince  1949.  (B i la -  1914-41.  1941-70,  AsDs,
lR8-ns)- 9n is net denand deposits and time deposits in banks (and other itepository-insti iuiions;iter-iEEdFub-Fct to 

-'
Federal Reserve regulations, (E!9, l9l4-41. r94l-70; ASD l97d_79. 1980; not repoited after l9g0 but estimited here by
assuming growth rate of Dh equal to that of D.) R is the 4-6 month connercial paper rate unti l 1971 and the average oi 3 and
o-montn coflmercial paper rates thereaftef, (1887, Standard Statistical Bulletin, L!i.3.!:33; 1913-87, Bl4S. 1914-41. 1941-70,ASos,  FRBns)

Footno tes :

a - Two dates indicate a series of changes.

b - The Central Reserve Cjty classificatjon tas ended July 1962.

c - Reserve requirements are graduated such that each deposit is subject to the indicated ratio.

d - The llonetary control Act of 1980 requires that the anount of transaction accounts subject to the 3 percent
requi rement be raised annually by 80 percent of the percentage increase in transaction accounts in all depositoryjns t i tu t ions ,  wh jch  has  neant  an  jnc rease f rom gZ.5  io i l t ion  in  Dec.  t980 to  g41.5  n i l l i on  in  Dec.  l9gg .  The Garn_
5t. Germain Act of 1982-provided for a further $2 mill ion exemption from all reserve requi rements, to be adjusted
(upward  on ly )  in  a  s imi la r  manner .  (See !8g ! . ,  Feb.  198 i ,  p .  i7 )

1984
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Table 2
Deteruinants of the Comtrercial Bank Total Reserve Ratio

Annual Data
Dependent Variable Alog(a+e)

L A 8 2 - L 9 8 7 L9t4-L987 L933 -T979lndependent

Var iables

RO
RI

R3
R4
R5
Ito

R7
YO
Y1
Y2
Y3
Y4
Y5
Y5
Y7

R 2
DW

Es t .  sE E s t -  S E E s t .  S E

. 052

.001
- .022
- .o27
-  n t 1

- . 011

- .569
-  . 221

-  . 22L
-  . L26

.0s6
- . L87
- .298

0 .39
L  . 82

.014

.006

.007

.007

.007

.007

.007

. 148

.  r . l  l

. 1 5 4

. 1 5 3

. 1 5 3

. 148

. 148

. L37

J .  O I

- 2 .45
.20

-3 .16
-3 .62
-2 .94
-1 .48

- t . 47
-2 .77
-r.44

- . 6 2

.  J d
- L .27
_ t  1 ' l

. 062

.005
-  .015
-  . 009
- . U J O

-  . 0 1 4
-  . 0 1 4

- . 5 8 6
- .oL2
- . 7 9 6
- . L 4 J

.o29
- . L97
- .076
-  . 527

0 .57
r  . 46

.087

.023

. 004

.014
-  . 023
- .o27
- .o37
- .o23
- .035
-  . 554
- .034

-L .242
- .198

.079
- .o92
- .  J I J

-  . 548

0 .75
1 .69

.013  4 .90

.007  . 92

.007  -2 .09

.008  -1 .09

.008  -4 .33

.007  ' 1 . 89

.008  -1 .84

.1s0  -3 .91

. t 64  - .O7

.168  -4 .13

.168  -L .44

.160  . 18

.L47  -1 .34

. t 4 I  - . 54

.133  -3 .97

.014  6 .32

.010  2 .46

.01 "1 -  . 39

.oLz  1 .  13

.013  - r . 82

.oLz  -2 .23

.013  -2 .19

.013  - r . 7L

.014  -2 .57

.198  -2 .80

.2T8  - . 16

.2 t2  - s . 86

.205  - . 96

.r99 .40

.L92  -  . 48

.190  -L .64

.166  -3 .30

The i::dependent variables are changes in the corunercial paper rate R (source as
indicated in Table 1), and first difference of the logarithinic walue of annual real cNP
(Y, fron Balke and Gordon, 1985, updated using the Survev of Current Business). Ri and Yi
indicate a lag of i years. The dependent variable is for June of each year, and
corresponds with the first difference of the logarithnic value of A/Da in Table l.
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Table 3
Determlnants of Federal Reserve Menber Bank Total (a+e),

Excess (e) ,  and Required (a)  Reserve Rat los
Annual Data, L933-L979

Dependent  Var iables Alog(a+e) ,  A log e,  A log a

a + e

E s t ^  S E E s t .  S ES E

Independent

Variables

Intercept
RO
RI
R2
R3
R4

. o94

.  ozL

. 008

.006
- .019
- .034
-  . 033
-  n 9  0

-  . 034
- . 565
_  . 079

- r . 268
- .108

.058
- . L 4 9

-  . 2 6 7
-  . 4 8 7

0 . 6 6
1 . 8 9

R5

R7
YO
Y1
v2
Y3
v4
Y5
Y6
Y7

R 2
DW

.  0 1 8

. 0 1 2

.0t -3

.  016

. 0 1 5

.0 l s

.  016

.  0 1 6

. oT7

.260

. 2 6 4

. 2 6 0

. 2 6 4

.251

. 2 3 4

. 2 3 1

. 2 0 3

5 . 2 L
1 . 8 2

. 6 1

. 3 8
- L .2s
-2  . 3L
-2 .04
-L .76
-2 .04

-  . 5 U
- 4 .87

_ .41

-  . 64
-1 .16
-?  . 39

. 0 2 5
- . 4 7 L

. 1 5 5
- . 2 2 4

. 0 1 1
-  . 2 L 5

. 3 2 4

.  102

.tL4

.L27

.L43

. 140

.  116

.L45

.25
-4 . t 2
r . 22

-L .57
.08

-1 .89
2 .23

.o45

.o29

. o20

. 014

.001
- . 031_
- .oJz
- . 0 5 5
- . u o )
-  .3&2

.094
- . 8 6 0

.124

. L29
-  . 5 0 6

. o27  r . 69

.01 .8  1 .65

.o20  1 .00

.024  .60

.023  .06

.o22  -1 .39

.o25  -1 .30

.024  -2 .34

.024  -2 .7L

.395  -  . 97

.404  .23

.393  -2 . t 9

.393  . 32

.38s  . 34

.316  -1 .9L

Variables are defined as in Table 2,
and e is excess teserves in Federal Reserve

o .39
2 . I5

except here a corresponds
member banks as a ratio

0 .24
2  . 37

to AJDn in Table
of  Dn.

t ,

t o



Endnotes

*We are grateful to Robert Barsky for helpful discussions and to John
Sciortino and Stephen Prue for research assistance.

1- G o l d f e I d  ( 1 - 9 6 6 ,  p .  3 8 ) .

t-For  example,  Goldfe ld (1956,  pp.  39-41)  and Morr ison (1966) .

?-There 
has been no investigation of which roe are aware of a possibly

stable long-run connection between required reserves and interest rates,
although writers have noted the reductions in Federal Reserve required reserve
ratios when banks traded System requlfenents for more lenient state
requirements as interest rates rose following World l{ar II, shifts from low to
high reserve requirement deposits durlng periods of rising intefest rates, and
other occurrences that, if put together, would provide a basis for an
hypothesized inverse felation between feserve requirenents and interest rates.
See the references in Sectlon IL

tt
For exanple Goldfe ld (1966,  pp.  178-82)  and Sni th ( f963) .  For  an

example of exogenous reserve requirenents in a macroeconometric model see
Hyrnans,  er .  a l  (1989)  or  Fai r  (1994) .

5-Although 
sometimes forgotten in modern discussl-ons, this point has long

been recognlzed: "Of what use is it that a bank has the gold and silver if
the law forb lds ! t  to  par t  ru i th  i t?"  fKet te l l ,  1848,  quoted in  Mi l ler ,  1927,
p.  l s3 l  .

-This 
wiew is widely held, even by Friednan [1960], although !r ls by no

means uniwersal. See Klein [1974] and Hayek [1978] for arguments that free
(unregulated) banking is consistent with the special uonetary role of banks,
and Whi te [1984,  pp.  L37-50]  for  a survey of  th is  controversy.

7'See 
Hirsh le i fer ,s  "Conmenr"  IL975]  on pel rznan t I976l  .

a-Posner 
[1974] suggests that the demand for regulation is greatest in

unconcentrated industries, for whlch cartelization is an unfeasible or costly
alternative. As American banking illustrates, these are also the industries
in which effecLive regulatory enforcement is most dtfftcult. See Osborne
[1976] for an argument that carlels are not inherently unstable but that their
continuance requires the solution of several problens. one of the most
serious problems, limitatlons on output, was not even addressed by the banking
carteL or its patron/regulators .

o-This  
is  an example of  Becker 's  [1983]  proposi t ion that  an increase in

the deadweight cost of taxes reduces the equilibrir.m subsidy.

1 0--For 
examples of banker and depositor opposltlon to l-nterest cellings

see HearinEs before the Subcornmittee on Domestic Finance of the Conunlttee on
Banking and Currencv (on H.R. 9687: "A Bill to Amend the Federal Reserve Act
and the Federal Deposit lnsurance Act by Eliminating the prohibition Agalnst
the Payment of Interest on Demand Depositsr'), House of Representatives ,
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February to April 1954. Two widely publiclzed studies (the Hunt and FINE
reports of 1971 and 1973) recornmended the elirnination of most or all lntefesc
ceilings, and bills incorporating many of these reconmendatlons passed the
SenaLe in 1975 and L977 brtt failed in the House. For historles of the
pressures leadlng to the end of most interest ceilings see Cargill and carcia
[1982,  pp.  2-5,  T2-L251 and lJood and l . Iood [1985,  pp.  28-42,  58-651 .

,-United 
States Court of Appeals for the District of Colurbia Circuit,

S e p t e m b e r  t e r n s ,  1 9 7 8 ,  n o s .  7 8 - 1 3 3 7 ,  ? 8 - 1 8 4 9 ,  7 g - 2 2 0 6 .  S e e  t h e  d i s c u s s i o n  i n
W o o d  a n d  l , I o o d  1 1 9 8 5 ,  p p .  6 1 - 6 2 1 .

1 ' )--On 
the other hand, Peltzman [1965] found that when federal control

over entry into conrnercial banking (by the Federal Reserve and the FDIC under
"convenlence and needs of the coumunity" and ',earnings prospects. criteris)
was extended in the foru of a veto power over the granting of charters by
states, under the Banking Act of 1935, the entry rate lnto banklng ',was
signi f  icant ly  reduced. ' ,

--Section 
31 of the National Bank Act as revised in 1864. See Krooss

I 1 1  ,  p .  1 3 9 6  ]  .

- See Cagan [1963, p. 32n] and Kamlnow 1L977) for algebraic
denonstrations of this polnt under varlous conditions.

r r H a r t  
[ 1 9 3 5 ]  a n d  F r l e d m a n  [ 1 9 5 0 ,  p p .  6 5 - 7 G ]

l6se. 
the Federal Reserve Board Annual Reoort  for  1916, p.  28,  and the

Federal  Reserve Bul lec in,  January 1917,  p,  l .
1 7- 'See 

Laid ler  [1985,  pp.  L2L-L34) .

1 R- - S e e  
M o o r e  [ 1 9 8 0 ,  p p .  3 4 9 - t t ) .

1 q--Frox0 
the Federal Reserve Board's statement of lts !ggpgggs__!4f1

.  Funct ions,  1984,  p.  1
') (\- -See 

Hamrnond [1963] ,  Karunar i lake [1953] ,  Mi l ler  [1927] ,  and Rodkey
[1934] for histories of reserve requirements. In the ewent, the laws usually
allowed requi.red reserves to serve as true reserves tenporarlly. For example
the Louisiana Free Banking Act of 1853 prowided that if a bank,s reserves
"should fa l l  be low the lprescr ibed]  propor t lons to cash l iab i l i t ies,  . . .  ,  and
shal l  renain so for  the space of  ten days,  i t  shal l  not  be lawfu l . . . to  make
any loan or  d iscount  whatever  unt i l  i ts . . .pos i t ion !s  feestabl ished.  .  .  .  "
[Sec.  27;  see Krooss,  1969,  I t ,  p .  1215]  a;d rhe Nat ional  Bank Acr  prowided
that when the reserve fel1 below that required. a bank shourd nnot increase its
liabilities by rnaking any neu loans or discounts otherwlse than by dlscounting
or purchasing bllls of exchange payable at sight, nor nake any dividend of its
prof i ts  unt i l  the requi red reserve rat io  was reestabl ished.  ISec.  3 l ;  see
K r o o s s ,  L 9 6 9 ,  I I  ,  p .  f 3 9 6 1 .

21Th" 
lrot"" in the heavily Republican Senate and House were 23-2I and

The bill was hastlly drawn and had to be alnost

3 1

78 -64 , respect lve ly .



conpletely rer{rritten
discussion of  suppor t

t c
bee r rredrnan

Rodkey [1934,  p.  32] ,
reserve requirements,

a year  la ter .  See Robertson [ ] .963,  pp.  33-451 for  a
for and opposition (especlally by bankers) to the btll.

a n d  S c h w a r t z  [ 1 9 6 3 ,  p .  5 6 ] ,  R o b e r r s o n  [ 1 9 6 3 ,  p p .  5 4 - 6 5 ] ,
and Whlte [f983, pp. 29-321 fot accounts of state bank

Annual Report. 1894, p. 1xxx, and Friedman

23Rob" r t "o r ,  
[ 1 -963 ,  p .  53 ] ,

24H. i . .  
[ 19s3 ,  pp .  12 -13 ] .

, ) \--This 
amendrnent to the National Bank AcL prowlded chat on the

application of three-fourths of the national banks in cities with populatlons
of a least 50,000 and 200,000 the conptroller could name them reserve and
central reserve cities, respectlvely. Chicago, New York, and St. Louis
irunediately elected to become central reserve clties, and between 1887 and
1913 the number of  reserve c i t ies increased f ron 15 to 49.

-"According 
to the new regulatory terminology, the appropriate term here

is "checkable deposits," which includes ,'demand deposl-ts, " "NOW accounts," and
other accounts distinguished for the purposes of regulation. For simplicity
and consistency over lhe period of our study, we use "demand deposits," in its
or ig inal  sense,  for  a l l  bank deposi ts  payable on demand,  i ,e . ,  for  a l l
checking accounts.

a 1- 'Secretary 
of  the Treasury,

a n d  S c h w a r t z  [ 1 9 6 3 ,  p p .  1 1 7 - 1 8 ] .

19.- "Sprague's  
[1910]  chapter  r i t les are "The cr ls ls  of  1873,"  "The panic

of  May,  1-884,  "  "F lnancia l  s t r ingency in  l -890, , ,  , 'The cr is is  of  t -893, '  and The
cr is is  of  1907."  See Noyes [1909,  pp.  284-3071 for  a d iseusslon of  the " r !ch
n a n ' s  p a n i c "  o f  1 9 0 1 .

t o--In 
nonthly average percentages the conmercial paper rate (defined in

Table 1)  rose f rom 6,50 in  June 1873 to 17.00 in  October .  There was a smal ler
r ise in  1884 f rom 4.62 in  March to 5.95 in  Ju1y,  af ter  averaging about  5.30
between 1875 and 1883. It averaged 8.00 between March and Septenber 1893
af ter  being below 5.00 dur ing most  of  1892,  and rose f ron 5.40 and 8.00
between May and December 1907 after averaging about 4.70 between l-900 and
1 9 0 6  _

3 0--The 
nurober of failures rose from 29 in L87I-72 to 98 in L873-74, from

55 in  1882-83 to 109 in  1884-85,  f ron 145 in  1891-92 ro 585 in  1893-94,  and
frorn 133 in  1905-1906 to 246 in  1907-1908.  Mosr  faL lures were of  rhe smal ler
state banks, but the proportional increases were similar for national banks.

1 1- - S e e  
M y e r s  [ 1 9 3 1 ,  p p .  4 1 8 - 2 0 1 .

2 2
" -See Dewey [ f915,  pp.  482-83,  49L-931 for  a concLse compar ison of  the

Aldr ich p lan and the Federal  Reserve Act .  A lso see Krooss [1969,  I I I  ,  pp.
2 O 9 O - 2 4 1 6 1 ,  L a u g h l i n  [ 1 9 3 3 ] ,  K o l k o  [ 1 9 5 3 ,  p p .  2 4 2 - 4 1 1 ,  a n d  W a r b u r g  [ 1 9 3 0 ,  I ,
p p .  I 7 8  - 4 2 3 I  .
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a a
" " taughl in  t1933,  p.  1a71.  Car ter  c lass of  V i rg in ia,  Chai r rnan of  the

House Banking and Currency Corunlttee, was the foremost prornoter of the bill
that eventually became the Federal Reserve Act.

3 4 ^  - .Atter passage of the bilL through the House, banker opposition
expressed during lengthy Senate hearings produced further reductions in
reserve requlfements (nost importantly a cut ln the demand deposit ratio for
reserve c i ty  banks f rorn 18 to 15 percent) ,  which,  contrary to  c lass 's  c la im in
the House, were largely kept by the House-senate conference and in the final
Act .  Glass 's  speech of  Decenber 22,  f9 I3,  is  reproduced ln  h ls  account  of
these d isputes 1L927,  pp.  3I7-261,  A cornpar ison of  reserve requi rements in
Lhe d i f ferent  vers ions is  presented in  Federa l  Reserve Board [1938,  p.  957] .

The differences between the Aldrich, Glass, and other proposals hardly
seem sufficient to justify the virulence of the debate, chronicled in Link
f1-956,  pp.  I99-2401,  Laughl ln  [1933] ,  Glass l1927l ,  and e lsewhere.  The
conflict was strongly partisan. The Republicans had lost Congress and the
presidency between the appointment of the National Monetary Conmission and its
report. William Howard Taft later wrote thar in delaying rhe bill rhe
Republican senators were not attenpting to prevent monetary reform but rather
to prove rrthat everything that is good in the Currency Legislation carne from
the Aldrich B1II, and that which is wrons j.s due to a nixture of Brvanisn..
IL ink,  1956,  p.  235]  .  Kolko has argued fersuaslve ly  thar ,  far  f rorn-  opposing
the Federal Reserve Act, bankers had initiated and sustained the movement for
the reforms which it contained in an attenpt to "offset, through political
means, the diffusion and decentral izat ion within banklng,,, Apparent
oPposi t lon was merely  "coyness in  the hope of  gain ing concessions.  "  [1963,
PP.  25O, 2341 .

"The conditions of Federal Reserve mernbership were also relaxed in
o t h e r  w a y s ;  S e e  W h i t e  [ 1 9 8 3 ,  p .  1 3 5 ] .

1 K--For 
a l ist of banks that took advantase of this amendment see Federal

Rese.rve Board,  Banking and Monetar .v  srat is t ic ; .  1914-41,  p.63.

' ' S e e  
H a r d i n g  [ 1 9 2 5 ,  p p ,  8 3 - 8 4 ]  f o r  r h e  c o n p l e t e  t e x t  o f  W i l s o n , s

Ietcer, which was requested and distributed by the Federal Reserve Board.

3 8 T i p p . r "  
[ 1 9 2 9 ,  p .  1 1 8 ]  a n d  w h i t e  [ 1 9 8 3 ,  p p .  1 3 6 - 3 7 ] .

' lq- -See  
A /D"  fo r  19L3-18  l n  Tab te  1 "  and  Cagan  [19G5,  pp .  l gS-91 ] .

40-
lron an agenda prepared by George L. Harrison, Governor of the Fedefal

Reserve Bank of Ner,r York, fox a 1927 Conference of Governors of Federal
Reserwe Banks. (quoted by Friedrnan and Schwartz 11963, p, 277n1) (Gowernors
of Federal Reserve Banks have been called presidents since the Banklng Act of
1935.) See the sanne reference for other complalnts by Harrison Gn f924,
1927,  and 1928) ,  and the Federal  Reserve Board Annual  Report  for  1932,  pp.
27L-74,  for  a d. iscussion of  the evasions occasi lned by the lower reserve
requi rements of  t ime deposi ts .
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41s".  
whit . [ 1983 ,  pp .  I 42 -491

42_
!eoeral Reserve

1L962,  p .  L49) .

43F"d"t"1 
Reserve Board

Karunat i lake [1963,  pp.  66-88]

44I., 
r."1 terus and as a percentage of GNp.

- -Month ly  
Let ter ,  p .  101.  Quored !n Ahearn [1963,  pp.  159-50] .

ILA'-This proposal received a gxeaX deal of attention. For example, see
Ahearn [1963,  pp.  158-59] ,  Golenan [1960,  pp.  87-881,  and Norton and Jacoby
[959,  pp.  109-110] .  A lv in  Hansen [L958]  conmenred:  , 'The bankers are,  in
effect, asking Congress to hand them on a silver platter $9.8 bill ions of
earning assets in place of an equivalent amount of unearning cash assets \rhich
they are now tequired to hoLd as reserves." The ABA "deplores the fact that
the Federal Reserve Banks had absorbed so high a proportion of the war Lssues.
The conmercial banks could hawe done the iob with less use of Federal Reserve
credit had the reserve requiren0ent been rlduced. Had this been done, nearly
aII of the asset windfalls would hawe fallen to the coxnnercial banks and
virtually none to the Federal Reserve Banks. "

t 7' 'Th is  
is  f rom Ahearn,  s  [1963,  pp.  158-591 sunuary of  the Conmlr tee 's

1959 Emplovment  Hear inss,  pr .  6A,  pp.  1-254-55.

AR'-Senate-House 
Conference Report, Member Bank Reserve Reouirements,

I louse Report  No.  651,  86th Congress,  ls t  Sesslon,  1959,  p.  5 .  See Ahearn
[ 1 9 5 3  ,  p .  1 5 9 ] .

L O- -Federa l  
Reserve Board 11958,  19591.  The second ar t ic le  was an

elaboration of the first for presentation to the House and Senate Banking and
Currency Comnittees. These proposals are discussed in Norton and Jacoby
[ 1 9 s 9 ,  p .  l l s ] .

- -The 
act  of  JuIy  1959 is  g iven on pages 888-89 of  rhe Augus r  1959

Federal Reserve Bulletin. The Board,s early use of its new authority to allow
vault cash to be counted as requlred reserves was reported on pages L482-83 of
the December 1959 Federal Reserve Bul1etln,

q l
fo r  s f ,uoLes  o t  the  cos ts

[1978] ,  c i lberx  1L9771,  and l {h i re

\ )--Examples 
of Federal Reserve lobbying for forced nerbership in the

Systen (in addition to pleas for voluntary accessing such as the letter
drafted for President I,IiIson quoted above ) nay be found in statements by
Governor Strong of the Federal Reserve Bank of New york in 1916 [Chandler,
1959,  pp.  80-821,  Chai rnan of  the Federal  Reserve Board Thornas McCabe in  1949,
IEastburn,  1965,  pp.  193-96] ,  and Chalrnan Ar thur  Burns in  1973 [Star leaf ,
L9751 .

Board Annual Report  for  1915,

Annual Reoort for 1936,

p.  28.  Also see Ahearn

p .  1 4 .  A I s o  s e e

of Fed membership see Garnbs and Rasche
[ 1 9 8 3 ,  p p .  4 2 - 6 2 ,  L 6 7  - 8 7 1  .
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" "Greider  [1987,  p,  151] .  Gre ider  a lso presents an in terest ing account
of hor.r bankers and the Fed mobillzed pressure on congressmen by comraunlty
leaders back houe .

"-Contrary to Mlshkin.s stateuent (19S9 p. 552) that "the increase Ln
reserve requirement,s in 1936-1937 . . can probably be classified as an
exogenous event rrith the characterlstlcs of a controlled exDeriment. "
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Figure 1
Rdserves as a Percentage of Deposits (A/Da),
the Commercial Paper Rate (R), and Reserve
Requirement Range for Demand Deposits
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Figure 2
Time and Savings Deposits as a Percentage
of Total Commercial Bank Deposits (t),
and the Commercial Paper Rate (R)
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