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Monetary policy actions affect credit flows in two ways. First,
tightening of policy leadsto increasesin theoveral level of interest
rates. When prevailing interest rates rise, borrowers may choose to
borrow less, and lenders may choose to ration fundsto certain types
of borrowers. Thisisthe"interestrateside” of the monetary transmis-
sion mechanism. Second, monetary policy actionsmay directly affect
the ability of certain typesof lendersto obtain funds. Because banks
obtain a large portion of their funds from instruments subject to
reserve regquirements, open market operations, which ater the quan-
tity of reserves, may affect the opportunity cost of fundsto banks
beyond their impact on general interest rates. Monetary policy may
therefore particularly affect firms and households that depend on
banks for loans. Such effects on the ability of particular classes of
lenders to obtain funds are the "credit sde” of the transmission
mechanism.}

Both of thesecomponentsof themonetary transmissionmechanism
could be affected by recent changesin Americanfinancial institutions
and regulations. For example, the development of substitutes for
demand deposits and currency, such as money market mutual funds,
may |lessen the Federal Reserve's ability to control short-terminterest
rates. Similarly, banks' increased reliance on hondeposit sources of
funds, such as certificates of deposit, and the growth of aternatives
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to bank |oans, such ascommercial paper and financecompany loans,
may reduce the ability of Federa Reserve actions to influence the
supply of bank loans.

To understand how these recent changesin financial markets and
regul ations have actually changed the monetary transmission mecha-
nism, one has to understand the components and functioning of the
transmission mechanism in the past. To thisend, the first section of
this paper is devoted to a systematic analysis of the transmission
mechanism in episodes of contractionary Federal Reserve policy in
the postwar era.

This narrative analysis suggests three important facts about the
postwar transmissionmechanism. First, therehasbeen an interest rate
channel throughout the postwar era. Even though financial institu-
tions have changed substantially over time, tightening by the Federal
Reserve has consistently led to significant rises in interest rates.
Second, even thoughfinancial marketshave become morediversified
and lessregulated in recent years, the U.S. financial system has been
remarkably flexiblethroughout the postwar era. In response to con-
tractionshy theFederal Reserve, banksinthe1950s, 1960s, and 1970s
found waysof raisingfundsand adjusting their portfoliosso that they
could maintain lending. And third, to thedegree that banks ability to
lend was reduced during monetary contractions, it was typicaly
because the Federa Reserve (often in conjunctionwith Congressand
the President) used regulatory actions and moral suasion to restrain
bank lending directly, not because of an inherent link between mone-
tary tighteningand bank loans.?

In the second section, we supplement these narrative accountswith
simple statistical testsof the effects of genera monetary tightening
and direct credit actionson the availability of bank loansand on real
activity. Wefind that direct creditactionsarefollowed by large, rapid,
and statistically significant decreasesin the quantity of bank lending
relativeto commercial paper issuance(the mix™) andincreasesinthe
difference between theinterest rateson bank |oansand on commercial
paper (the "spread”). Thus the regressions confirm the narrative
evidencethat the direct credit actions disrupt bank lending.
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Theregression results concerningtheimpact of general tightening
onbanks ability tolend arelessclear-cut. Kashyap, Stein, and Wilcox
(1993) demonstrate that periods of tight policy are associated with
declines in the mix and rises in the spread. They interpret these
findingsasevidenceof abank credit channel of open market opera-
tions. Subsequent research, however, has shown that substantial parts
of these movementsreflect changesin therelativeriskinessof differ-
ent types of borrowers, rather than in the relative ability of different
types of lendersto obtain funds (Gertler and Gilchrist, 1993; Oliner
and Rudebusch, 1993). Wefind that including adummy variablefor
Federal Reserve credit actionseliminatesalargepart of theremaining
estimated effectof general monetary policy on themix and thespread.
Thusthe regression results are consistent with the narrative evidence
suggesting the absence of asignificant bank credit channel of mone-
tary transmissionfor open market operations.

In contrast to the resultsfor lending, the regressionsfor real output
are fairly clear concerning the effects of genera tightening, but
somewhat ambiguous concerning the effects of credit actions. Con-
trollingfor theeffectsof Federal Reservecreditactionsdoesnot affect
our earlier finding (Romer and Romer, 1989, 1992) that Federa
Reserve shifts to anti-inflationary policy are followed by large and
statistically significant declines in rea activity. The impact of the
credit actions, on theother hand, i snot precisely estimated. When the
general policy shifts are controlled for, the point estimates suggest
that the credit actions lead to moderate declines in real output. But
neither the hypothesisthat the effect is zero nor the hypothesisthat it
is considerably larger can be rejected.

Taken together, the narrativeand statistical evidence suggest anew
candidateinterpretation of the credit sideof the transmission mecha-
nism. Monetary policy has a large impact on banks' ability to lend
only when open-market operations are supplemented by actions
aimed directly at restrictinglending. At the sametime, the main redl
effectsof monetary policy comefrom theinterest rate effectsof open
market operations rather than from these credit actions.

Thisview of theinterest rate and credit sidesof monetary transmis-
sion in the postwar eraimplies that the recent changesin financia
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market institutions and regulations should only affect the transmis-
sion mechanism if they fundamentally alter the ability of the Federal
Reserve to affect interest rates or to curtail lending directly. In the
third section of the paper, we argue that there are neither empirical
nor theoretical reasons to expect the Federal Reserve's control of
interest rates to diminish in theforeseeablefuture. We aso find that,
whiletherole of bankshascertainly changedover time, banksarestill
central to firm finance and bank loans would still respond to direct
credit actions. Thus, the central elementsaf the transmission mecha-
nism have not been atered by recent ingtitutional and regulatory
changes.

Whileour analysissuggeststhat recent changesin financial markets
have not fundamentally changed the transmission mechanism, this
does not imply that the transmission mechanism has not changed for
other reasons. In particular, while the interest rate component of
monetary transmission may have been relatively constant, the credit
component appearsto have changed substantially. Specificaly, aswe
describein thethird section, in recent episodesof monetary tightening
the Federal Reserve has relied much lesson direct credit actionsand
has focused instead on movementsin interest rates. It is this change
inthebehavior of the Federal Reservethat we believemainly accounts
for any lesseningof the credit component of monetary transmission.

Narrativeevidence
Overview

Much can belearned about the transmissionmechanism by looking
a theresponsedf theeconomy to identifiable monetary contractions.
In previous work (Romer and Romer, 1989, 1992), we identified
seven episodesin which the Federal Reservemoved to reduce infla-
tion and appeared willing to accept the output sacrifices necessary to
do so. The dates of these seven monetary policy shocks, which we
identified from both the published accounts of the decisions of the
Federal Open Market Committeeand, when avail able, the Minutesof
the FOMC Mesetings, are October 1947, September 1955, December
1968, April 1974, August 1978, October 1979, and December 1988.
In addition to theseepisodes, thereare other timesin which theFedera
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Reservesought to counteract fiscal stimulusand hold inflation steady
in responseto significant inflationary pressures. The most important
of these episodes occurred in March 1959 and December 1965.

In all of these nineepisodesinterest ratesclearly rose. Thiscan be
seenin Chart 1, which showsagraph of thethree-monthTreasury bill
rate.3 The datesof contractionary monetary policy shocksare marked
with solid vertical lines and thedates of thetwo lesssevere monetary
tightenings are marked with dotted vertica lines. While there is
obviously considerablevariationin thesize of theinterest rate move-
ments, in all episodesthethree-monthTreasury bill raterose substan-
tidly. On average over the nine episodes, the highest Treasury bill
rate during the six months after the shock was 213 basi s points more
than the lowest rate during the six months before the shock. Other
interest rates, such asthefedera fundsrate, thecommercial paperrate,
and the corporate bond rate, show the same consistent rises in the
episodes.

Chart 1

Treasury Bill Rateand Monetary Contractions
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Thisriseininterest ratesafter monetary contractionsi safundamen-
tal component of monetary transmission. In a previous paper (Romer
and Romer, 1990), we argue that the "'interest rate channd™ of the
transmission mechanism is the most significant way in which deci-
sions by the Federal Reserve affect the real economy. This suggests
that, in contemplating recent changes in the financial system, an
important question to ask iswhether any of the changes have dtered
the ability of the Federal Reserveto affect interest rates. While we
analyze this question in more depth below, Chart 1 shows that there
has been no obviouschangein the ability of the Federal Reserveto
control short-term rates. It may have taken larger or smaller move-
ments in reserves to achieve a certain movement in interest ratesin
various eras, but the empirical evidence clearly suggests that the
Federal Reserve has consistently been able to make rates move.

As discussed above, monetary contractions may raise the cost of
fundsto banksbeyond their effect onthegeneral level of interest rates.
Thisdirecteffect on banksisthe piece of thetransmissionmechanism
that is most often thought to be affected by the increasing diversifi-
cation and deregulation of the American financial system. To under-
stand why effectson banks ability to lend are a component of the
transmi ssionmechanism, and especially how thetransmissionmecha-
nism may have been affected by recent changesin financial markets,
we consider each of theepisodesof tight monetary policy in turmn. We
begin with the periods of tight policy from the 1966 " credit crunch
to the 1980 credit controls, since theseillustrate banks flexibility and
the Federal Reserve's reliance on direct credit actions most clearly.
We then describe the episodes of tight policy in the early postwar
years. The discussion of the most recent episodes of tight policy is
deferred to the third section of the paper, where we consider recent
changesin the transmission mechanism.

Episodes, 1965-1980

This subsection discusses the mgjor episodes of tight monetary
policy in the 1960s and 1970s.* We argue that the limitations on
intermediaries ability to lend that arosein these periodswerelargely
the result of direct actions by the Federal Reserve and of particular
regulations (notably Regulation Q). In the absence of these actions
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and regulations, intermediarieswould have had sufficientflexibility
in their portfolios and in their ability to raise funds to avoid sharp
reductionsin lending.

1965.Thefirst episodedf restrictive policy weconsider isthe 1966
""credit crunch.” The Federal Reserve shifted to tighter policy in 1965
in response to expansionary pressures caused by the Vietnam War,
the 1964 tax cut, and high investment spending. The federal funds
rate, shown in Chart 2 with the dates of monetary contractions and
tightenings marked with vertica lines, rose from 4.01 percent in
September 1965 to a pesk of 5.77 percent in November 1966.° As
describedin the1967 Economic Report of the President (p.55), banks:

"* obtai ned additional loanablefunds by increasingtheir borrow-
ings from the Federal Reserve, reducing their investmentsin
securities, bringing back fundsfrom foreign branches, and attract-
ing additional time deposits through higher interest rates (par-
ticularly on negotiableCDs and savingscertificates). Asaresult,

Chart 2

Federal FundsRateand Monetary Contractions
(1952 - 1992)

Per cent
20

16 -

12

BRT

Ny

0|||!|;£11||!r:1| I | R ] N A A A AR AV

1952 1958 1964 1970 1976 1982 1988




78 Christina D. Romer and David H. Romer

they were able to expand business loans a an annua rate of
about 20 percent in thefirst haf of 1966."

Over the course of 1966, the Federal Reserve's concern about the
rapid growth of lending, fallsin the prices of state and municipal
securitiesresulting from banks' reductionsof their security holdings,
and the outflow of funds from thrifts to banks caused it to adopt
increasingly strong measuresaimed at restrictinglending. Early in the
year, the System began to exert moderate direct pressure on banksto
reducetheir lending. It allowed theexisting RegulationQ interest rate
ceiling to become binding in July 1966; the System'’s reason for not
raising the celling was specificaly to reduce banks' ability to make
business loans (Monhollon, 1970; Burger, 1969). In addition, the
Federal Reserve, the Administration, and Congressacted to lower the
maximum interest rates on certain typesof bank liabilitiesin July and
again in September. To further limit banks ability to raisefunds, the
Federal Reserveraised reserve requirementson time depositsin July
and September, and made short-term promissory notes subject to
reserve requirements and Regulation Q in September. Finally, the
System stepped upitsdirect pressureon banksto reducetheir lending,
culminating in itswell-known September 1 letter. Theletter statedin

part:

'The System believesthat the national economicinterest would
be better served by adower rate of expansion of bank loansto
business . . . Further substantial adjustments through bank
liquidationof municipa securitiesor other investmentswould add
to pressures on financial markets. Hence, the System believes
that agreater shareof member bank adjustmentsshould takethe
form of moderation in the rate of expansion of loans, and
particularly businessloans.

"* Accordingly, thisobjective will be keptin mind by the Federal
Reserve Banks in their extensions of credit to member banks
through the discount window."

Owensand Schreft (1993) conclude, based on contemporary bank-
ing industry sources, that the Federal Reserve's pressure had a sub-
stantia impact on lending.
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1968-1969. The Federal Reserve's next shift toward tighter policy
began in late 1967. The federal funds rate rose from alow of 3.79
percent in July 1967 to a high of 9.19 percent in August 1969.
Regulation Q became binding in November 1968. Banks displayed
even more flexibility than in the 1966 episode in responding to the
resulting outflow of funds: they reduced their security holdings,
borrowed heavily in the Eurodollar market, issued new small denomi-
nation time deposits, increased their borrowing at the discount win-
dow, entered loan repurchase agreements with their borrowers, and
issued commercial paper through bank holding companies. The Fed-
eral Reserve responded by effectively prohibiting repurchase agree-
ments in August 1969, and by placing reserve requirements on
additional Eurodollar borrowingsin September. In addition, through-
out 1969 there was pressure—backed by the threat of legislation—
from the Federal Reserve, Congress, and the Administrationon banks
to keep loaninterest rateslow and to limit their lending. This pressure
appearsto have prevented banksfrom raising the primerate after June
1969 despitelargeincreasesin prevailinginterest rates. Theresulting
low ratesof return onloans, together with thedirect pressureto restrict
loan growth, appear to have had a large effect on banks lending
(Owens and Schreft, 1993, and Wojnilower, 1980).

1974. The third episode of tight monetary policy took place in
1973-1974. The federal funds rate rose from dightly over 5 percent
in late 1972 to 10.78 percent in September 1973; it then declined to
8.97 percent in February 1974 before rising to a peak of aimost 13
percent in July 1974. Again banks resorted to aternative sources of
fundsto maintain their lending. M ost notably, issuanceof CDs, which
were no longer subject to interest rate ceilings, exploded in 1973 and
1974. Banksa soincreasedtheir Eurodollar borrowings, reduced their
security holdings, and issued commercial paper and variableinterest
rate bonds through bank holding companies.

Again the Federal Reserve took actions to attempt to limit banks
effortsto maintain their lending. It increased the margina reserve
requirement on largeCDs and bank-related commercia paper from5
percent to 8 percent in May 1973 and to 11 percent in September.
These large increases appear to have been the source of the pausein
the risein the quantity of CDs and in bank businesslending in late
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1973 and theincreasein business borrowing through thecommercia
paper market (Economic Report of the President, 1974). Themarginal
reserve regquirements were lowered to 8 percent in December, and
during the period of tight policy in 1974, the Federal Reserve does
not appear to have made significant direct effortsto discourage bank
lending.® Indeed, the difficultiesof Franklin National Bank in May
and the failure of the German Herstatt Bank in June disrupted the
commercial paper marketand led toashiftof borrowingtoward banks
(Federal Reserve Bulletin, August 1974). The only notable direct
disruptions of lending by intermediariesin 1974 appear to have been
in the mortgage market, where state usury ceilings were binding in
many states.

1978-1980. The final episode we consider in this subsection is
1978-1980. The Federal Reserveshifted to an anti-inflationary policy
in 1978, and then dramatically strengthened this policy in October
1979. Thefedera fundsraterosefromsdlightly under 7 percentin early
1978 to 11.43 percent in September 1979; after the October policy
shift,it roserapidly to 17.61 percentin April 1980. Even moreso than
in the previousepisodes, both banks and thrifts were ableto resort to
avariety of means of continuing to finance their lending, including
CDs, money market certificates, NOW and ATS accounts, repurchase
agreements, reduced security holdings, and Eurodollar borrowings.
Asaresult, lending continuedto grow rapidly in thefirst threequarters
of 1979, and financia intermediaries sharein total lending actually
rose during this period (EconomicReport of the President, 1980).

Once again, however, the Federal Reserve took direct action to
restrict lending. In conjunction with its change in operating proce-
dures in October 1979, the System established a margina reserve
requirementfor member banksof 8 percent for large CDs, Eurodollar
borrowings, repurchase agreements, and borrowingsin the federal
funds market from lenders not subject to the reserve requirement.
More important, at the direction of President Carter, the Federal
Reserveingtituted formal credit controlsin March 1980. The control
program had avariety of parts, including a broadening and afurther
increaseto 10 percent in the margind reserve requirement on managed
liabilities, restrictions on overall loan growth, and reserve require-
mentson increasesin consumer loans; many of theprovisionsapplied
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to nondepository lendersas well asto banks (see Schreft, 1990, for a
more complete description). Finally, the high interest rates again
caused stateusury lawson consumer loansto becomebindingin many
states.” Thus, asin theearlier episodes, therestrictionson intermedi-
aries ability to lend in this episode appear to have arisen primarily
from direct Federa Reserve actions and particular regulations, not
from general featuresof monetary policy and thefinancial system.

Episodes, 1947-1964

This subsection discusses the mgor episodes of tight monetary
policy in the 1940s and 1950s.8 Wefind that in all of these episodes
bankssought to maintainlending by selling off government securities
a rapid rates. In 1947 the Federa Reserve intervened to restrict
lending directly, while in both 1955 and 1959 the Federal Reserve
appearsto haveletinterest rates be theonly mechanismfor restraining
credit creation.

1947. In October 1947 the Federal Reserve moved to stem thehigh
rate of inflation that accompanied the return to peacetime consumer
spending patterns. Among the actions taken in late 1947 and early
1948 werea small rise in thediscount rate and an agreement with the
Treasury to allow therate on short-term government securitiesto rise
fromitslow pegged level (though the rate on long-term government
bonds remained fixed). Theimmediate responseof the banking sys-
tem to the contractionary policy was to sdll off some of its vast
holdings of wartime government debt in order to maintain lending.
These sales, coupled with an inflow of gold from abroad, caused the
monetary contractionto havelittleimmediateimpact on bank lending.

As in the contractionary episodes of the later postwar era, the
Federal Reserve responded to evidence of flexibility in the banking
system by taking additional measuresto restrict lending directly. In a
joint statement issued on November 24, 1947, the Federal Reserve,
the Comptroller of the Currency, the FDIC, and the Nationa Asso-
ciation of Supervisors of State Banks urged bankers to "'exercise
extremecaution in their lending policies” (Federal Reserve Bulletin,
December 1947, p. 1465). Further weight was given to the call for
voluntary credit restraint by a proposal submitted to Congress by
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Federal Reserve Chairman Mariner Eccles for a specia temporary
reserve requirement, held in theform of government securities,of an
additional 25 percent on demand deposits (Federal Reserve Bulletin,
January 1948, p. 14).

The most substantiveaction taken torestrain credit wasdirected not
against business loans but against consumer installment credit. In
August 1948, the Federal Reserve convinced Congress to reimpose
the restraints on consumer installment loans that had existed during
the war (though in a somewhat more lenient form than in the early
1940s). Theserestraints, which became effectivein September 1948,
set minimum down payments and maximum maturities for install-
ment loans. They are cited by the Federal Reserve as an important
cause of the leveling off in the growth of installment credit in the
fourth quarter of 1948 (Federal ReserveBulletin, April 1949, p. 336).

1955. In late 1955 the Federal Reserve again became concerned
about the current level of inflation and moved to a more restrictive
monetary stance. Thediscount rate was raised four timesin 1955 and
the FOMC authorized contractionary open market operations. This
switch to tighter policy is clearly evident in both the federal funds
rate, which increased by over 100 basis points during 1955, and the
rateon short-term government securities, which increased by roughly
150 basi spointsin the same period. Short-term ratescontinued to rise
in 1956 and early 1957, with the T-hill rate reaching a pesk vaue of
3.59 percent in October 1957.

Asin 1947, banksresponded to the pressureon reservescaused by
the contractionary open market operations by selling off government
securitiesin record amounts. Bank holdingsof government securities
declined nearly 11 percent in 1956. This reduction in investments
allowed banks to maintain loans to businesses. In contrast to its
behavior in 1947 and in the | ater episodes, the Federal Reserve took
no additional actionsto restrict creditduring the 1955 episode. Indeed,
in January 1957 the Federal Reserveraised the Regulation Q ceiling
on the maximum interest rate payableon time deposits, apparently to
prevent asqueezeon bank lending (Federal ReserveBulletin, Febru-
ay 1957, p. 123). Testimony by Federa Reserve Chairman William
McChesney Martinin February 1957 showsthat the Federal Reserve
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was very willing to allow alocation by price and actively opposed
direct credit restrictions. In response to the question "'Is there any
acceptable way of restraining the demand for loans without raising
interest rates?* Martin answered:

" Essentially, theproblemisoneof rationing, andinvolvesmany
of thesamesortsof difficultiesand problemsthat haveattended
such programsin other areas. In a peacetime economy thereis
no acceptable way of administratively determiningwhoisto be
permitted to borrow and whoisto beforbidden. . . An attempt
to develop any system of general administrative rationing of
credit would . . . create inequities. . . [and] would tend to
undermine the flexible and progressive character of our econ-
omy" (Federal Reserve Bulletin, February 1957, p. 150, empha-
sisin theoriginal).

In June 1957 the Board of Governors aso issued a statement
declaring that "a special peacetime authority to regulate consumer
installment credit is not now advisable™ (Federal Reserve Bulletin,
June 1957, p. 648).

1959. Therecovery from the 1957-1958recession was sufficiently
rapid that the Federal Reserve becameconcerned about inflation late
in 1958. However, in this instance, the Federal Reserve was not
sufficiently concerned about inflation that it was willing to accept
output losses to reduce it. Rather, in 1958 and 1959 it took actions
only to prevent the expansion from becoming too brisk. In both
August and October 1958theFederal Reserveraised thediscount rate
(Federal Reserve Bulletin, February 1959, pp. 107-8). In early 1959
the Federal Reserve began contractionary open-market operations
and in March 1959 imposed thefirst of three additional increasesin
thediscount rate (Economic Report of the President, 1960, p.44).The
federa funds rate rose from 0.68 percent in July 1958, when the
Federal Reserve was working to end the recession, to 2.8 percent in
March 1959, when it was serioudly trying to limit expansion. The
federal fundsratecontinued to riseduring 1959, peakingin November
at 4 percent.

Banksrespondedto thecontractionin reservesby onceagainselling
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off short-term government securities. Commercial bank holdings of
government securities declined 16 percent between 1958 and 1960
and & the end of 1959, the ratio of bank holdings of government
securitiesto total depositswasthelowest since beforeWorld War11'
(Federal ReserveBulletin, February 1960, p.122). Asin 1955, the
Federal Reserve appearsto have been willing to let banks maintain
lending and rely only on the rise in interest rates to restrict credit
creation. Chairman Martin testified in February 1960:

"The task of supplying this huge demand for credit without
severeinflationary consequenceshasbeen accomplishedchiefly
by the sound and democratic processof |etting those who would
borrow provide those who would save with an inducement to
risk voluntarily the loan of their savings" (Federal Reserve
Bulletin, February 1960, p. 126).

No direct controlson credit were ever issued, and with the sow-
down in economicactivity in the middle of 1960 the Federal Reserve
switched from contractionary to expansionary policy.

Statigical evidence

The preceding section provides narrativeevidence that the disrup-
tionsof bank lending associated with postwar monetary contractions
were largely the result of deliberate actions by the Federal Reserve.
In this section we examine whether thisconclusion is consistent with
the behavior of twoindicatorsof credit market conditions: the spread
between the prime bank |oan rate and the commercial paper rate, and
the mix of credit outstanding between bank loans and commercia
paper. We find that there is a systematic rel ationshi p between credit
actionsand these indicators, and that the credit actions account for an
important part of the relationship between monetary policy and the
indicators.

This section aso examineswhether Federal Reservecredit actions
have a significant impact on industrial production. We find that they
appear to have a moderate effect on rea output when the genera
stance of monetary policy iscontrolled for, but that these effectsare
measured imprecisaly.
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The mx and the spread

Kashyap, Stein, and Wilcox (1993) point out that to examinethe
relative availability of bank and nonbank lending, one can examine
either relative quantitiesor relative prices. If monetary policy actions
force banksto reduce their lending, bank loanswill fall and firmsthat
are able will turn to alternative sources of finance. Kashyap, Stein,
and Wilcox therefore use the mix of external finance, which they
define astheratio of bank loans outstanding to thesum of bank loans
and commercial paper outstanding, as an indicator of restrictionson
banks' ability to lend. Similarly, if some businessescan only borrow
from banks, then the spread is likely to rise if bank lending is
restrained more than other types of lending.

Themix and the spread are, however,imperfectindicatorsof banks
ability to lend. Firmsthat depend on banks for funds are generally
riskier than firms that issue commercia paper. Thusbank loans may
fal relativeto commercial paper in responseto tight monetary policy
not because banks have difficulty in obtaining funds, but because
lenders do not wish to lend to relatively risky firms in times when
interest ratesare high and theeconomy isweakening. Indeed, Gertler
and Gilchrist (1993) and Oliner and Rudebusch (1993) show that most
of the response of the mix to tight monetary policy documented by
Kashyap, Stein, and Wilcox reflectsa shiftin lending by all typesof
lenders awvay from smal firms (which are largely bankdependent)
toward large firms (which are much less bank-dependent). This
component of movementsin the mix does not reflect a differential
impact of monetary policy on banks' ability to obtainfunds. Similarly,
some portion of the responseof the spread to monetary policy presum-
ably smply reflects the fact that tight policy increases the riskiness
of bank loansrelative to commercial paper.

Charts. Despite these limitations, it is still instructiveto see what
happens to the spread and the mix after the Federal Reserve credit
actionsdescribed in the previoussection. Chart 3 shows the quarterly
spread from 1947 to 1992.9 The vertical lines denote the dates at
which the Federal Reservebegan to interferedirectly inthe provision
of bank credit. We date the startsof the credit actions (in quarters) as
1966:3, 1969:3, 1973:2, and 1979:4. Asdescribed above, the Federa
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Chart 3

The Spread and Credit Actions
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Reserve dso undertook some credit actions in September 1948.
However, because the most significant of those actions, the restric-
tions on installment credit, were directed at consumer loans, one
would not expect alargeimpact on businesslending. For thisreason,
we exclude the 1948 action from the analysis of the mix and the
spread. Wedo, however,includeitin theanalysisof theeffectof credit
actions on industrial production.

Theresponseaf the spread to the credit actionsistruly remarkable.
In al four instances the spread rose substantially within ayear of the
action. Thereis, however, anoticeablevariationin thesizeand timing
of thechange. In 1966 the spread rosefrom roughly zero at the time
of the action to 0.78 three quarters later; in 1979 it rose from 1.98 at
thetimeof theactionto 5.57 just two quarterslater. In 1969 thespread
was negativefor three quarters after the credit action because banks,
under threat of legidation, did not increase the prime rate as other
rates rose. However, even in this instance the spread rose by more
than apoint in late 1970, presumably as soon as the threat abated.
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Chart 4

The Mix and Credit Actions
(1952- 1992)
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Fromthechartitisclear that Federal Reservecredit actionsare not
the only source of movementsin the spread. For example, in both
1954 and 1958thespread jumped by roughly apoint. Based ontiming,
theFederal Reserve'sshiftto anti-inflationary policy in late1955does
not appear to be a candidate explanation for these rises. This is
consistent with the view that credit market disruptionsare the result
of direct credit market actions and other shocks, not a by-product of
general monetary tightening.

Chart 4 shows the quarterly mix of externa finance for 1952 to
1992.19 Once again, the dates of Federal Reserve credit actions are
shown by vertical lines. The behavior of the mix issomewhat hard to
discern because it has had a strong downward trend since the mid-
1960s. However, it is certainly the case that the mix declines after
each of the credit actions in the postwar era. The decline is most
noticeable after the action in 1973, when the mix changes abruptly
fromrising tofalling, and after theactionin 1979, whenthemix falls
rapidly from a level base. As with the spread, the mix moves very
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little during the monetary contractions of 1955 and 1959. This is
consistent with our narrative evidence that the Federal Reserve did
not take direct actions in these episodes to restrict banks business
lending.

Regressionswith dummy variables. The behavior of the spread and
the mix shown in Charts 3 and 4 is consistent with the view that
Federal Reserve credit actions cause disruptionsin bank lending.
However, it is useful to supplement these charts with more formal
statistical tests of the effect of credit actions on these indicators of
bank lending. To test for theeffect of monetary policy on the spread
and the mix, Kashyap, Stein, and Wilcox (1993) regress the change
in the spread or the mix on several own lags and severa lags of the
Romer and Romer dummy variablefor thedatesof Federa Reserve
switches to anti-inflationary monetary policy. This same framework
can be used to analyze the effects of credit actions by replacing the
monetary policy variable with adummy variablefor credit actions.

Lines1 and 7 of Table 1 essentially replicate the Kashyap, Stein,
and Wilcox results. Like them, we regress the change in the spread
and the changein themix, respectively, on eight own lags and eight
lagsof the Romer and Romer monetary policy dummy variableover
the sample period 1964:1 to 1989:4.11 All the dataarequarterly. We use
the regression results to compute the cumulative impulse response
function of the left-hand side variable (either the spread or the mix)
to the monetary policy dummy. The table reports the level of the
impulseresponsefunction and theassociated t statisticfor thequarter
of maximum statistical significance over thefirst eight quartersafter
theshock to thepolicy dummy.12 consistent with Kashyap, Stein, and
Wilcox's results, we find a large and highly significant association
between monetary policy shifts and the spread and the mix. The
estimated pesk responsesare arise of 1.89 percentage pointsin the
spread and adecline of 2.64 percentage pointsin the mix.

Extending the Kashyap, Stein, Wilcox sample period to cover as
much of the postwar era as data availability allows (see Lines 2 and
8) changes the results somewhat.!3 For the spread, including the
1950s reduces the estimated impact of the monetary policy dummy
variableby about athird and reducesthesignificancel evel somewnhat.
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Tablel

Spread and Mix Regressionswith Monetary Policy
Dummy Variable
Cumulativel mpul se Responseat Lag with Maximum Significance
(In percent, lag in brackets,t statistic in par entheses)

Sample Monetary Policy Credit Action
Dummy Dummy
Spread
1.1964-1989 1.89[7]
4.3y
2.1954-1992 1211[7]
(312
3.1964-1989 1.78 [2]
4.78)
4.1954-1992 1.75 (2]
(5.09)
5.1964-1989 1.41 [7] 1.32 2]
(3.61) (3.68)
6.1954-1992 0.80 [7] 1.43 [2]
(2.19) 4.07)
Mix
7.1964-1989 -2.64 [7]
(-3.29)
8.1954-1992 23271
(-3.52)
9. 1964-1989 -1.92 2]
(-3.76)
10. 1954-1992 -1.93[2]
(-4.33)
11. 1964-1989 -1.98 [7] -1.51[2]
(-2.32) (-2.90)
12. 1954-1992 -1.74 [7] -1.56 [2]
(-2.58) (-3.48)

Note: For the regressions reported in Lines 2 and 6, the second lag isslightly more
significant than the seventh lag. However, to preserve comparability with the other results,
we report the cumulative impulse response and t statistic for the seventh lag.
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For the nnx, expanding the sample period reduces theimpul seresponse
function by about 10 percent, though it raises the significancelevel
dlightly. The fact that expanding the sample period reduces the
impulse responses to the monetary policy dummy variablein both
casesis consistent with Charts 3 and 4, which show that neither the
spread nor the mix moved much in response to the monetary policy
shock in 1955.

To seeif credit actions areimportant to the behavior of the spread
and the mix, we redo the Kashyap, Stein, Wilcox regressions with
eightlagsof adummy variablefor theonset of Federal Reservecredit
actions. Asshown in Charts 3 and 4, thequarterly datesof theactions
are1966:3, 1969:3, 1973:2, and 1979:4. However, because thecredit
action in 1969 took the form of restrictions on the prime rate, we
exclude the 1969 date from the spread regression.!4 We run this
regression both over the shorter Kashyap, Stein, Wilcox sample of
1964-1989 and over thelonger period of 1954-1992.

Theresultsin Lines 3, 4, 9, and 10 of Table 1 show that the credit
action dummy variablehasagreat deal of predictive power. When it
is included in place of the monetary policy dummy, the impulse
responses for both the spread and the mix regressions are of the
expected sign and highly statistically significant. For the shorter
sample, the point estimatesimply that a credit action isfollowed by
arapidrisein the spread of 1.78 percentage pointsafter two quarters
and 1.96 pointsafter seven, and by an equally rapid declinein the mix
of 1.92 percentage points after two quarters and 2.37 points after
seven. The point estimatesof theeffectsof credit actionsare virtualy
unchangedin thelonger sample for both the spread and the mix, but
thesignificancelevelsare higher.

Becausecredit actionstypically accompany general monetary con-
tractions, it is more interesting to investigate the effects of credit
actions controllingfor the general tenor of monetary policy. Lines5
and 11 show theresultsof theregressionincluding both variablesfor
the shorter sample period and Lines6 and 12 show theresultsfor the
combinedregressionover thelonger sampleperiod. In theregressions
including both dummy variables, the estimated impacts of credit
actions on both the spread and the mix remain large and highly
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significant. Thus the regressions suggest that the movementsin the
spread and the mix following the credit actions reflect disruptions of
bank lending stemming from these actions, rather than effectsof the
overall monetary policy tightenings that generally occur around the
sametimes.

In addition, thecreditaction variabletakesaway aconsiderabl epart
of the explanatory power of the monetary policy variable. For both
the spread and the mix, theimpul se responsesto the monetary policy
dummy fall by about a quarter when the credit action dummy is
included. If one accepts Gertler and Gilchrist's and Oliner and Rude-
busch's evidencethat the mgjority of theoverall relationship between
the monetary policy shiftsand themix isdue to compositiona effects
rather than to changesin banks' ability to lend, theresultsherefor the
mix leaveonly asmall portion of the relationship to be explained by
abank credit channel 1> We do not have quantitative estimates of the
extent to which the overall link between monetary policy and the
spread is driven by changesin the relative riskiness of bank loans.
However, if the results for the mix are indicative of the sources of
movement in the spread, the relationship between monetary policy
and thespread would alsofor themost part not reflect acredit channel
of monetary transmission.!®

Charts 5 and 6 plot the estimated cumulative impulse response
functions, dong with the associated one standard error bands, of the
spread and the mix to the monetary policy dummy and the credit
action dummy implied by theregressionswith both variablesfor the
full sample period (Lines 6 and 12 of Table 1). The time patterns of
these impul se responses are representative of those implied by the
other regressionsin the table. For the general monetary policy shift,
theestimatesimply agradual responseof both the spread and themix.
This could be consistent with the notion that monetary tightening
affectscredit markets by gradually affecting the creditworthiness of
borrowers. For thecreditactions, in contrast, theresultssuggest avery
sharp response of both the spread and the mix after two quarters, a
considerablereversal of theinitial effect over the next two quarters,
and then a gradually increasing effect over the second year. These
results, particularly therapid strong eff ectsand the quick rebound, are
consistent with the narrativeevidence of the previoussection that the
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Chart 5
I mpulse Response Functionsfor the Spread

Monetary Policy Dummy Variable
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Notes: The impulse response functions are based on the regression of the changein
the spread on eight own lags, eight lagsof the dummy variablefor monetary policy
actions, and eight lagsof thedummy variablefor credit actions, over the sample period
1954-1992. The impulse responses have been cumulated to show the impact on the
level of the spread. The dotted lines show the one standard error bands.
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Chart 6
I mpulse Response Functionsfor the Mix
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Notes: The impulse response functions are based on the regression of the change in
the mix on eight own lags, eight lagsof the dummy variablefor monetary policy
actions, and eight lagsof thedummy variablefor credit actions, over the sample period
1954-1992. Theimpulse responses have been cumulated to show the impact on the
level of the mix. The dotted lines show the one standard error bands.
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actions caused immediate but short-lived disruptions of bank lend-
g 17
ing.

Regressions with interest rates. Kashyap, Stein, and Wilcox also
consider regressions of the change in the spread and in the mix on
eight own lags and eight lags of the changein thefederal fundsrate.
This follows the work of Bernanke and Blinder (1992), who argue
that thefederal fundsrateisthebest continuousindicator of thestance
of monetary policy. Table2thereforepresentsregressionresultsusing
the change in the federal funds rate in place of the monetary policy
dummy variable. For comparability with the other results, we com-
pute the implied impulse responses of the spread and the mix to the
averagerisein thefunds rate during theepi sodesof general monetary
policy tightening. Specifically, the average across the six episodesof
genera tightening since 1954 of the difference between the lowest
vaueof thefundsratein the two quarters before the policy shift and
the highest value in the two quartersafter is 2.84 percentage points,
we therefore find the impulse responses to a 2.84-percentage-point
shock to thefundsrate.

Lines 1 and 7 replicate Kashyap, Stein, and Wilcox’s finding that
thereisahighly significant rel ationship between thefederal fundsrate
and both the spread and the mix. Lines 2 and 8 show that extending
the sample period reduces the impulse response functions slightly.
Lines 3, 4, 9, and 10 replace the funds rate with the credit action
dummy; these regressions are the same as those reported in the
corresponding linesof Table1.

Lines5, 6, 11, and 12 include both the funds rate and the credit
action dummy. We view these regressionsas providingalower bound
on the effects of credit actions relative to general monetary policy
shifts: general monetary policy is measured by acontinuous (and at
times surely endogenous) indicator of monetary policy for the full
sample, whilecredit actionsare measured solely by adummy variable
for just four dates (three for the spread). Nonetheless, the results
suggest a large and significant link between credit actions and the
spread and the mix. The results for the full sample suggest that the
impact of a credit action on the spread after two quartersis aslarge
asthe maximum effect of arise of six percentage pointsin thefederal
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Table2
Spread and Mix Regressonswith Federal FundsRate
Cumulative Impulse Responseat L ag with Maximum Significance
(In percent, lag in brackets, t statistic in parentheses)

Sample Changein Federd Credit Action
Funds Rate Dummy
Spread
1. 1964-1989 0.89 [7]
3.9
2.1954-1992 0.78 [7]
(3.84)
3. 1964-1989 1.78 [2]
(4.78)
4.1954-1992 1.75[ 2]
(5.09)
5. 1964-1989 0.69 [7] 1.26 [ 2}
(2.85) (3.13)
6.1954-1992 0.61 [7] 1.31 (2]
(2.94) (3.49)
Mix
7.1964-1989 -1.28 {3]
(-4.53)
8. 1954-1992 -1.14 [3]
-4.71)
9.1964-1989 -192 (2]
(-3.76)
10. 1954-1992 -1.93 [2]
(-4.33)
11. 1964-1989 -1.07 [3] -1.20[2]
(-3.68) (-2.26)
12.1954-1992 -0.91 [3] -1.29[2]
(-3.69) (-2.75)

Note: For comparability between the two impulse response functions, the impulse to the
federal funds rateis set equal to 2.84, whichisthe average change in the federal funds rate
from itslowest value in the two quarters before a Romer and Romer monetary policy shock
and its highest value in the two quarters after.
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funds rate. For the mix, the estimated effect after two quartersis as
large as the maximum effect of a4 percentage-point risein thefunds
rate. In all cases,theestimated maximumeffectisstrongly significant.
In addition, inclusion of the credit action dummy again reduces the
estimated effect of the indicator of genera monetary policy; the
estimated effect of thefundsrate on both the spread and the mix falls
by about afifth.!1®

Charts 7 and 8 show the cumulative impulse responses and one
standard error bands of the spread and the mix to a rise of 2.84
percentage pointsin thefundsrate and to the credit action dummy for
theregressionsincluding both variablesand run over thefull sample.
Again, the patterns of the impulse responses are representative of
thosefor the other regressions. Theonly notable difference between
these impul se responsesand those shownin Charts5 and 6is that the
responseof the mix to thefunds rate isessentially completein three
quarters rather than occurring gradually over seven, as it doesin
response to the monetary policy dummy.

Taken together, the regression results confirm the narrative evi-
dencedf theprevioussectionthat Federal Reservecreditactionscause
importantdisruptionsof bank lending. Theregressions implicationsfor
the credit channel of monetary transmission are complicated by the
likely impact of general tightening on the spread and the mix through
mechanisms other than a credit channel. The results are certainly
consistent with the narrative evidence indicating that banks have
generally found waysof avoiding restrictionson their ability toobtain
fundsin theface of tight policy; they are not, however, decisive on
thispoint.

Industrial production

Even if credit actions do affect bank lending, there remains the
question of whether disruptionsin bank lending affect real output. To
anayzethi squestion,weexaminehow industrial productionresponds
to credit actions.!? Chart 9 graphsthe monthly Federal Reserve Index
of Industrial Production (inlogarithms) with thedatesof creditactions
shown with vertical lines.20 For this analysis we include the credit
action in September 1948. Whilethe consumer credit controlsin this
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episode would not be expected to affect the nix and the spread, they
shoul d affect consumer spendingand henceoutput.?! Chart 9suggests
that thereiscertainly acorrel ation between credit actionsand declines
inreal output: after every credit actionindustrial production declines
noticeably within two years.

Aswith the previousanalysisof the mix and the spread, however,
it isimportant to supplement simple chartswith regression analysis.
In Romer and Romer (1989, 1992) wetest theimpact of contraction-
ary monetary policy onreal output by regressingthe monthly change
in industrial production on 24 own lags and the contemporaneous
vaueand 36 lagsof thedummy variablefor Federal Reserveswitches
to anti-inflationary monetary policy.22 This same framework can be
used to test the effect of credit actionson industria production.

Table 3 shows theresultsof this analysis. As with the regressions
for the mix and the spread, we report the cumulative value of the
impul seresponsefunction at the point of maximumsignificance. Line
1 smply replicates our previous monetary policy regressions. It
suggests that a switch to anti-inflationary monetary policy causes
industrial production 30 months later to be 11 percent lower than it
otherwisewould have been. Thisdeclineishighly statistically signifi-
cant.

Line 2 showsthat when thecredit action dummy variableis substi-
tuted for the monetary policy variable in the regression, the most
significant impact is felt just nine months later. This suggests that
direct credit actions have a much more rapid effect on output than
does general monetary tightening. The quantitative effect, however,
is noticeably smaller than that of the monetary policy dummy vari-
able: a credit action reducesindustrial production nine months later
by roughly 6 percent relative to what it otherwise would have been.
Thisdeclineis statistically significant at the 98 percent level.

Because credit actions and general monetary tightening typically
occur together, the more interesting question is what the effects of
credit actions are, takinginto account monetary policy. Line 3 shows
theresultsadf includingthecontemporaneousvaueand 361agsof both
the monetary policy dummy and the credit action dummy. Chart 10



98 ChristinaD. Romer and Davi d H. Romer

Chart 7
I mpulse Response Functionsfor the Spread
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Notes: The impulse responsefunctionsare based on the regression of the changein
the spread on eight own lags, eight lags of the change in thefederal fundsrate, and
eight lagsof thedummy variablefor credit actions, over the sample period 1954-
1992. Theimpulse responses have been cumulated to show the impact on the level of
the spread. The dotted lines show the one standard error bands.
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Chart 8
I mpulse Response Functionsfor the Mix

Percent Changein the Federal Funds Rate
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Notes: The impulse response functions are based on the regression of the changein
the mix on eight own lags, eight lags of thechangein thefederal fundsrate, and eight
lagsof thedummy variablefor credit actions, over the sample period 1954-1992. The
impulse responses have been cumulated to show the impact on the level of the mix.
The dotted Lines show the one standard error bands.
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Chart 9

Industrial Production and Credit Actions
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Table3
Industrial Production Regressons
Cumulative Impulse Responseat Lag with Maximum Significance
(In percent, lag in brackets, t statistic in parentheses)

Sample Monetary Policy Credit Action
Dummy Dummy

1. 1948-1992 -10.82 [30]
(-3.62)

2.1948-1992 -5.95[9]

(-2.38)

3. 1948-1992 -10.49 [30] -4.15(9]

(-2.96) (-1.60)

Note: The dataused are monthly.
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showstheimpul seresponsefunctionswith one standard error bounds
for both variables. The impact of the monetary policy variable is
essentially unaffected by theinclusion of the credit action variable:
the cumulative impact remains large and highly statistically signifi-
cant. The point estimate of the impact of the credit action dummy
variable, however,isreduced by almost athird: thecumulativeimpact
of acredit action at the point of maximum significanceis now -4.2
percent. Thiseffect is statistically significant at dightly lessthan the
90 percent confidencelevel.

The point estimates from this regression suggest that credit actions
have a moderate effect on industrial production. However, the fact
that the effect of credit actions is not statistically significant at
conventional levels indicates that there is substantial uncertainty
about the importance of the bank credit side of the transmission
mechanism: the actua effect could be either substantially larger or
trivial. At thesametime, thefact that monetary policy actionsdo have
avery largeand significant impact on industrial production suggests
that some part of the transmissionmechanism, most likely theinterest
rate side, isquantitatively very important.

Theimpact of financial innovation

The narrative analysis of the postwar transmission mechanism
suggeststhat, even before therecent changesin financial markets, the
American financial system was remarkably flexible. In nearly every
episode of contractionary monetary policy that we examine, banks
sought and found innovative ways to raise funds and maintain lend-
ing. Both the narrative and statistical evidence suggest that to the
extent that credit market disruptions occurred, it was because the
Federal Reserve stepped in to prevent such innovation. Thus, the
creditsideof the transmission mechanism throughout the postwar era
has been largely theresult of deliberate Federal Reserve actions, not
the consequenceof aspecid link between bank lending and monetary
policy. The evidence dso indicatesthat the interest rate component
of monetary transmission has been remarkably stable over time.
Despite theflexibility of the postwar American financial system, the
Federal Reservehasconsistently been ableto raiseinterest rateswhen
it felt conditions warranted.
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Chart 10
I mpulse Response Functionsfor Industrial Production
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Notes: The impulse response functions are based on the regression of thechange in
industrial production on 24 own lags and the contemporaneous value and 36 lags o
both the dummy variable for monetary contractions and the dummy variable for credit
actions, over the sample period 1948-1992. The impulse responses have been cumu-
lated to show theimpact on the level of the industrial production. The dotted lines
show the one standard error bands.
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Thisdescriptionof thetransmissionmechanism providesimportant
perspective on the likely impact of the recent financial innovations.
If the American financial system were aready very flexible, then the
recent changes would transform the transmission mechanismonly if
they fundamentally ater one of the channelsby which Federa Reserve
actions affect the economy. In particular, as long as the Federa
Reserve can till affect interest rates and can still restrict lending
directly through persuasion and regulatory changes, the recent
changes should not lead to major changes in the transmission of

monetary policy.

Theinterest rate side

If financial innovations were to proceed to the point where bank
liabilitiessubjectto reserverequirements coexisted as perfect substi-
tutes with liabilities of nonbank institutions not subject to reserve
requirements, monetary policy would lose its power over general
interest rates. In such asituation, investors would respond to changes
in the supply of reservessmply by shifting their assets between bank
and nonbank institutions. The Federal Reserve's only power toinflu-
encetheeconomy would bethroughitsability to affect lending. Some
observers have suggested that the U.S. financial system may be
moving toward such asituation (for example, Bernanke, 1993).

Asa practical matter, it isclear that thisdescription doesnot fit the
U.S. economy today. The Federal Reserveis able to use open market
operations to move the federal funds rate quite precisely when it
wishes to. Nor should this be surprising. The only plausible case in
which bank liabilitiessubject to reserve requirements and nonbank
liabilitiesnot subject to reserve requirements would be perfect sub-
stitutes would be when they provided essentially identical services.
But since reserve requirements force banks to offer alower rate of
return, in such a situation the nonbank liabilities would dominate the
bank liabilities. Thus perfect substitutability would lead not to aloss
of Federal Reservecontrol over interest rates, but to thedi sappearance
of liabilitiessubject to reserve requirements.

Even the disappearance of such liabilitieswould not eliminatethe
Federal Reserve's control over interest rates. Institutions offering
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transactionsdepositsand other highly liquid instrumentswould still
need to hold reservesto provide liquidity services; in choosing the
quantity of reserves, they would face the usua tradeoff between
greater foregoneinterest from holding morereservesand lower liquid-
ity from holding fewer. Similarly, individuals and firms would still
hold currency, and their holdingswould be determined by thetradeoff
between foregone interest and inconvenience. Thusthere would con-
tinue to be a demand for high-powered money that varied with
prevailing interest rates. The Federa Reserve's control over the
supply of high-powered money would therefore continue to give it
control over interest rates. It ispossiblethat financial innovationswill
makethedemandfor high-powered money lessstabl e, but theFedera
Reservecan maintain its control over interest ratesin thefaceof such
instability smply by adjusting the supply of high-powered money in
response to fluctuations in demand.

Only in theextremecase of acashlesseconomy would open market
operations no longer alow the Federal Reserveto alter interest rates.
Although the functioning of an economy without currency is an
interesting theoretical subject, it is far from relevant to the U.S.
economy. The ratio of currency holdings to GDP, for example,
exhibitsonly adlight downwardtrend over the past thirty years. Thus,
the interest rate channdl is not likely to changein the near, or even
not-so-near, future.

Thecredit side

For the "credit Sde”" of the transmission mechanism to still be
relevant, bank |ending must remainimportant and the Federal Reserve
must still have the capacity to affect bank lending directly. In this
subsection, we provide evidence that both of these conditions are
satisfied. But we also argue that the evidence from the most recent
episodesof tight policy indicatesthat the Federal Reserveismuch less
inclined today to intervenedirectly in credit markets than before. Thus
the main change in monetary transmissionisnot in the characteristics
of financial markets, but in the nature of Federal Reserveactions.

Importance of banks and Federal Reserve actions. The simplest
evidence of banks continued importance in U.S. credit marketsis
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provided by direct measuresof themagnitudeof bank lendingrelative
to the size of the economy. Chart 11 plots bank loans to businesses
relative to GDP for the period 1952-1992.23 The chart shows that
athough the ratio declined sharply in the 1970s, this decline only
partly reversed the spectacular risein the 1960s. Asaresult, theratio
of loansto GDPwasroughly twiceaslargein 1980asin 1960. There
wasanother dramaticfall intheseriesin theearly 1990s, but thisagain
only partly offset an evenlarger risein the 1980s. Thus, according to
this measure, bank lending is if anything moreimportant today than
in theearly postwar era.24

Chart 11 amost surely understates the current importance of bank
lending. Because banks' off-balance-sheet activitieshave been grow-
ing, the ratio of bank loans to the capital stock has become an
increasingly inaccurate measure of banks importancein credit mar-
kets. As documented by Boyd and Gertler (1993), banks provide
backup lines of credit for aimost al of the rapidly expanding com-
mercial paper market (including finance company paper); they pro-
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vide a growing volume of loan commitments; and they have been
increasingly selling and securitizing their loans. A simpleindication
of the importance of these off-balance sheet activities is that fee
income now accountsfor about athird of total bank income, up from
about afifthin thelate 1970s. After reviewingthese trends, Boyd and
Gertler (1993, p. 10) conclude that ' commercid banksremaininvolved
in virtualy all short-term working capital lending in the U.S. econ-
omy."

While banks remain central to credit alocation, it is reasonableto
guestion whether the Federal Reservedtill has the capacity to disrupt
lending directly. Itsjawboningand other effortsto encouragelending
over the past few years do not appear to have had any substantia
impact on lending. In addition, interest rate ceilings have been elimi-
nated, and the1969 Credit Control Act, which provided thelegidative
authority for someelementsof the 1980 credit controls, wasrepealed
effectivein 1982.

Despite these developments, the Federal Reserve's capacity to
disrupt lending remains substantial. Earlier jawboning efforts, in
contrast to the recent ones, were backed by implicit or explicit threats
of limitations on access to the discount window and of legidative
restrictionson interest ratesor lending. Thereis no reason to expect
that such threatswould not be effectivetoday. In addition, the Federa
Reservemaintainsitsauthority to alter existing reserverequirements,
or impose new ones, on variousclassesof bank liabilities. Given the
increased competition between bank liabilitiesand other assets, it is
likely that such reserverequirementswould have even larger impacts
on banks' cost of fundstoday than before. Thus, the Federal Reserve
till hasaccessto most of thetoolsit used in itspreviousdirect efforts
to restrictlending, and thosetool sareunlikely to havel ost their ability
to affect banks' lending activities.Given thecontinued central roleof
bank lending, weconcludethat the Federal Reservestill hastheability
to affect credit flows significantly through direct credit actionsiif it
wishesto.

Changesin Federal Reserveactions. Although the Federal Reserve
still has the ability to restrict banks lending activities directly, in
recent episodes of tight monetary policy it has chosen not to do so.
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There have been two significant episodes of tight monetary policy
since 1980. Thefirst episode occurred in 1981-1982.25 After ending
the credit control program and alowing interest rates to fal in
response to the 1980 recession, the Federal Reserve began to tighten
again in late 1980. This tightening was a continuation of the general
anti-inflationary strategy the System had adopted in 1978 and 1979.
Thefederal fundsrate rose from alow of 9.03 percentin July 1980to
over 19 percent in January 1981; it remained around 15 percent
through mid-1982.

In contrast toitsbehaviorin many of theearlier episodes,theFedera
Reserve took no steps to attempt to restrict lending directly in 1981-
1982. In addition, interest rate regul ations, though not entirely elimi-
nated, were much less strict than in preceding decades. As aresult,
there does not appear to have been any notabledirect curtailment of
banks and thrifts' ability to lend in this period. Thelarge changesin
interest ratesand theintroductionof new typesadf demand and savings
deposits led to large variations in the growth rate of core deposits
during this period. But intermediaries were able to respond to these
variations smply by adjusting their issuance of large CDs (see, for
example, the Federal Reserve Bulletin, November 1980, February
1981, May 1981, March 1982, and August 1982).

Our final episode of tight monetary policy is the moderateanti-in-
flationary tightening of 1988 and 1989. The federal funds rate rose
from alow of 6.58 percent in early 1988 to ahigh of 9.85 percentin
early 1989. As in 1981, the Federal Reserve did not attempt to
supplementitstight policy by directeffortsto reducelending. Indeed,
beginningin the second half of 1990, well after policy had begun to
ease, the System attempted to encouragelending.

Asothershaveemphasized (for example, Owensand Schreft, 1993,
and Cantor and Wenninger, 1993), the behavior of credit marketsin
this episode differed fundamentally from their behavior in earlier
periods of tight policy. Most importantly for our purposes, banks
simply did not attempt to turn to alternative sources of funds to
maintain their lending. The mogt plausible interpretation of banks
behavior, in our view, is smply that a variety of factors largely
unrelated to the tightening of policy acted to reduce intermediaries
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ability or desire to lend. Among thefactorswere the overbuilding of
commercial real estatein the 1980s, reduced tax incentivesfor invest-
ment, firms  high debt burdens, tighter capital standards and lower
levelsof capital, the savings and loan crisis, and stricter regulatory
oversight. Because of these factors, this episode provides little evi-
dence concerning banks' ability to maintain their lending in theface

of tight policy.

An alternative view of the recent episodeis that the lowdown in
lending was largely the consequence of the tight monetary policy
working through the asset side of banks balance sheets, rather than
of these other factors. If this view is correct, recent financial
changes-particularly banks weakened capital positions—have cre-
ated astrong credit channel for monetary policy wheretherewasonly
awesk one before.

We are highly skeptical of this view for two reasons. First, a
substantial directimpact of the additional factorson bank lending is
well documented (seefor example Cantor and Wenninger, 1993, and
Bernankeand Lown, 1991). Second, and even moretellingly, theview
that there is now a strong credit channel implies that the decline of
nearly 7 pointsin the federal funds rale—amaost double the 1988-
1989 increese—should have resulted in a boom in bank lending.
Instead, bank lending has remained weak.

Whatever one's interpretation-of the 1988 episode, it seems clear
that the Federal Reserve did not undertake the sort of direct credit
actions that were so common in the 1960sand 1970s. Thisraisesthe
obvious question of whether the move away from credit actions
representsa permanent changeor atemporary aberration. Twofactors
suggest that it might be only temporary. First, the Monetary Control
Act of 1980 provided for a multi-year phase-in of new reserve
requirements. Asaresult, itis possiblethat the Federal Reservechose
not to changereserve requirementsin the 1981-1982 monetary tight-
ening smply because it would have been administratively difficult.

More intriguing is the possibility that the use of credit actions may
depend on the political climate. Owensand Schreft (1993) show that
Wright Patman, as chairman of the House Banking Committee, had
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a significant influence on Federa Reserve policy in the 1960s.
Because Patman threatened to legidate credit controlsand to urgean
antitrust investigation of the setting of the prime rate, the Federal
Reserve may have been forced to rely more on direct credit actions
than it otherwise would have. Similarly, the impetus for the 1980
creditcontrolsclearly camefrom the Carter administrationrather than
from the Federal Reserve.26 Oneinterpretation of thesefactsisthat
the Federal Reserve employscredit actions when it feelsconstrained
by political forces from raising interest rates. This interpretation is
consistent with the fact that the four monetary tighteningsthat were
not accompanied by credit actions (1955,1959, 1981, and 1988) al
occurred during Repudlic - administrations.

Conclugon

The precedinganalysissuggeststhat, to theextent that the monetary
transmission mechanism has changed in recent years, it is largely
because of changesin Federa Reserve policy actions, not because of
changes in financia structure or regulations. The credit side of the
transmission mechanism is lessimportant today mainly because the
Federal Reserve has become more willing to let high interest rates
ration credit and has stopped undertaking actions aimed at reducing
bank lending directly. This view of the source of changes in the
transmission mechanism raises an obvious question about what the
Federal Reserveshould doin thefuture. Should the monetary authori-
tiescontinuetorely solely on theinterest rate sideof thetransmission
mechanism, or should they go back to the credit actions of the 1960s
and 1970s?

Theargumentsagai nstrédit actionscome natural ly to economists.
Direct restrictions on bank lending make it difficultfor certain bor-
rowersto obtainloans, or force particular borrowersto pay a premium
for fundsthat isnot justified by smpledifferencesinrisk. Asaresult,
certain borrowers are dissuaded from investment for no reason other
than that they are only able to borrow from banks. Thus, Federa
Reservecredit actionscreatean inefficiency in theprovisionof credit.
In contrast, a reliance on interest rates assures that loans go to the
borrowerswho provide the highest anticipated returns.
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Thereis aso no strong distributional argument in favor of direct
creditactions. On theonehand, small firms are particularly dependent
on banks for finance; thus actionsthat directly restrict bank lending
would tend to have a disproportionateimpact on small firms. On the
other hand, when the Federal Reserve has taken direct credit actions,
it has generaly aso used moral suasion to attempt to shift the
composition of banks lending toward smaller firms; these attempts
may have served to reduce theimpact of the credit actionson small
firms. Thenetimpact of theseforcesis not clear, but thereiscertainly
no evidence that direct credit actions haveinsulated small firmsfrom
theimpact of tight policy.

Thus, arguments in favor of continued reliance on credit actions
must rely on market imperfections or politica considerations. For
example, if one believesthat bank regulations are inadequate or that
depositinsurancecreatesincentivesfor banksto makerisky loansand
that these problemsare more seriousin timesof tight monetary policy,
thendirect restrictionson bank lending may be appropriate. Similarly,
if one believes, following Wojnilower (1980), that high interest rates
must ultimately lead to a credit crunch, then it may be desirable for
theFederal Reserveto crunch by design, rather than to allow acrunch
by accident. Finally, if one believes that high interest rates may lead
to legidation that regulates interest rates or reduces the Federal
Reserve's independence, credit actions may be the most prudent way
to restrain credit flows.

The recent monetary contractions where credit actions were not
used seem to contradict such arguments. In both the 1981-1982
recession and the 1988 monetary shock, high interest rates did not
lead to bank insolvency, accidental credit crunches,or harmful legis-
lation. Monetary tightening without credit actions was adequate for
achieving the desired slowdownsin economic activity and inflation.
For this reason, we view the recent movement away from Federa
Reservecredit actionsand theconsequent changesin thetransmission
mechanism as highly desirable. The Federal Reserve would do well
to follow itsown lead in future monetary contractions.
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Endnotes

ISee Bernanke and Blinder (1988) for asimple theoretical model of thiseffect. Kashyap and
Stein (1993) survey work in this area. Of course, credit market imperfections arealso likely to
play arolein theinterest rate side of the transmission mechanism. For example, tight monetary
policy makes loans riskier by increasing firms' interest costs and reducing overall economic
activity. Thisin turnislikely to reducetheavailability of credit tosmaller, lessestablished firms
relative to larger, older firms (see, for example, Gertler and Gilchrist, 1992). Because it is
difficult to see how recent financial market innovations could have significantly affected this
component of the transmission mechanism, in this paper we focus on the narrowly defined
"credit side” of the transmission mechanism rather than attempting to consider credit market
imperfections in general. For analyses of more general credit market effectsof monetary policy,
see Oliner and Rudebusch (1992), Morgan (1992), Kashyap, Lamont, and Stein (1993), and
Gertler and Gilchrist (1992). For analyses of changesin recent decades in other aspects in the
transmission mechanism, see Friedman (1989) and Bosworth (1989).

2 Our conclusion about the importance of policy actions and regulations in limiting banks
ability to lend isconsistent with Owens and Schreft's (1993) conclusion that policy actions are
thesourcedf credit crunches. Thetypeof credit market disruption wefocuson, however, differs
fundamentally from that considered by Owensand Schreft. Their focusison periodsof ** sharply
increased nonprice credit rationing™ by any lenders (1993, p. 2). Our interest, in contrast, isin
policy-induced limitations on banks' ability to lend, regardless of whether they result in credit
rationing, and regardless of whether they result from an inherent link between monetary policy
and bank lending or from actionsaimed at either banks' access to funds or their ahility to use
those funds.

*The dataon the Treasury bill rate are from the Citibase databank, April 1993 update.

4Our accounts of the episodes are based on the Economic Report of the President and the
Federal Reserve Bulletin for therelevant years, Burger (1969), Monhollon (1970), Wojnilower
(1980). Schreft (1990), and Owens and Schreft (1993).

SThe federal funds rate data from 1955 to 1992 are from the Citibase databank, April 1993
update. Thedatafor 1952 through 1954 are deduced from agraph presented in Martens (1958,
Exhibit 16, p. 99). The graph is attributed to Garvin, Bantel, and Co., which was the largest
federal funds broker in the 1950s. For 1955, thefirst year for which published dataare available,
the numbers deduced from the graph are always within 2 basis points of the Citibase data.

The Federal Reserve did issue two |ettersto banks about their lending activitiesduring this
period, one in April 1973 expressing 'concern' about "'the heavy volume of bank loan
commitments to commercial and industrial companies and financia institutions” and one in
September 1974 urging banks to respond to the tight money market conditions by “selecting
carefully and responsibly the uses to which they put their loanable funds™ (Federal Reserve
Bulletin, April 1973, p. 313, and September 1974, pp. 679-80). The letters were not strongly
worded, however, and contemporary observers do not cite them as having had significant
impacts on banks' behavior.

State usury ceilings were also often binding on mortgage ratesin 1979; these ceilingswere
overridden by federal legislation a theend of the year, however.

80ur accounts of these episodes are based on the Economic Report of the President and the
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Federal Reserve Bulletin for the relevant years, and on Wojnilower (1980).

*The spread is calculated as the difference between the prime rate charged by banks on
short-term business loans and the rate on six-month commercia paper. The data are from the
Citibasedatabank, April 1993 update. Quarterly interest rates are calculated as the average of
monthly observations. We use quarterly data, even though monthly data are available, to
‘maintain consistency with the mix data, which are only available quarterly.

YFollowing Kashyap, Stein, and Wilcox (1993), we use data on the mix from the Federal
Reserve Board's flow of fundsaccounts. Theloans seriesis the sum of bank |oans not elsewhere
classified in the nonfarm, noncorporate business sector and in the nonfinancial corporate
business sector. The commercial paper series is total nonfinancial corporations' commercial
paper outstanding. The data are from the Federal Reserve's flow of funds database and are
available from 1952:1 to 1992:4, The data are described in the Introduction to Flow of Funds,
Board of Governors (1980a). The mix ismultiplied by 100 to convert it to percent.

'we also include a constant in all regressions. Following Kashyap, Stein, and Wilcox, we
do not include either a trend or seasonal dummy variablesin the regressions. The regressions
aenot identical to Kashyap, Stein, and Wilcox's because we update the list of contractionary
monetary policy shocks to include the 1988:4 episode. However. inclusion of the 1988 shock
changes the results only dlightly.

125 described in the notesto Table 1, in all cases but two the highest statistical significance
of the effect of the monetary policy dummy occurs after seven quarters; in the remaining two
cases, the impulse response isslightly more significant after two quarters. To make the results
forthelevel of theimpul se response function comparable acrossregressions, for thesetwo cases
we report the cumulativeimpulse response and t statistic after seven quarters rather than after
two.

3The flow of fundsdataon the mix beginin 1952:1, so the earliest starting date for the mix
regression is 1954:2. We usethis sample period for the spread as well. Since consistent dataon
the spread are available starting in 1947, the longer sample period 1949:2 to 1992:4 can also
be used for the spread regressions. Theresultsfor thislonger sample are similar to those for the
sample starting in 1954.

¥Including 1969 in the list of credit actions does not change the regression results for the
spread appreciably.

15A natural test of this interpretation of the results would be to investigate the relationship
between movements in Oliner and Rudebusch's 'tomposition-adjusted mix and monetary
policy shifts and credit actions. Unfortunately, there has been only onecredit action since the
inception of the data on small and large firms employed by Oliner and Rudebusch and Gertler
and Gilchrist. Thus thistest is not feasible.

16FoIIowing Kashyap, Stein, and Wilcox, we exclude the contemporaneous value of the
monetary policy and credit action dummy variables. However, the results are robust to their
inclusion. In the regression for the spread including both dummy variables and run over the
longer sample period, the cumulative impulse response function at the point of maximum
significance is 0.78 [Lag 7] with at statistic of 2.04 for the monetary policy variable and 1.44
[Lag 2] with at statistic of 3.83 for the credit action variable. In the regression for the mix
including both dummy variables and run over thelonger sample period, thecumulative impulse
response function at the point of maximum significance is -1.80 [Lag 7] with a ¢ statistic of
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-2.60 for the monetary policy variable and -1.56 [Lag 2] with at statistic of -2.75 for the credit
action variable.

The findings in Table 1 may account for the puzzling behavior of measures of the
importance of the credit channel of monetary policy documented by Miron, Romer, and Weil
(1993). Miron, Romer, and Weil show that financial market flexibility has beenincreasing over
the twentieth century and that the importance of banks does not show a pronounced upward
trend. Thus one would expect the credit channel to be declining in importance. But standard
indicators of the credit channel (such as the spread and the mix) in fact exhibit much larger
movements in theepisodes of tight monetary policy inthe period 1960-1980 than in the episodes
in other periods during the century. Our findings suggest that these anomalous results may be
due to thefact that the movements in the 1960-1980 episodes are partly theresult of direct credit
actionsrather than of acredit channel of open market operations.

BIncluding the contemporaneous valuesof thefederal fundsrate and the credit action dummy
variable changes the regression for the spread somewhat. Because there is one month in early
1980 when the federal funds rate skyrockets and the spread falls. the impul se response function
for the spread has an extreme saw-tooth pattern. Despite thisfeature, the credit action dummy
variable retains most of itspredictive power. In the regression run over thelonger sample period
and including both variables, thecumul ativeimpulse response function at the point of maximum
significance is0.30 [Lag 1] with atstatistic of 1.94 for the change in the federal funds rateand
0.95 [Lag 2] with a t statistic of 2.45 for the credit action variable. For the mix, including the
contemporaneous values of the explanatory variables has little effect. In the regression for the
mix including both explanatory variables and run over thelonger sample period, thecumulative
impulse response function at the point of maximum significance is-0.86 [Lag 3] with at statistic
of -3.26 for the changein thefundsrateand -1.17 [Lag 2] with as statistic of -1.93 for the credit
action variable. While this robustness is reassuring, we fedl that including contemporaneous
valuesof thefederal funds rateis highly questionable because there is such a large endogenous
component in its movements over short horizons.

Ywe are grateful to Benjamin Friedman and Mark Gertler for suggesting that we include
theoutput analysis in the paper. Our approach issimilar to that suggested by Owens and Schreft
(1993).

Pyve seasonally adjust this series by regressing it on alinear trend, a constant, and eleven
monthly dummy variables. The seasonally unadjusted index was provided to us by the Board
of Governors of the Federal Reserve System.

ZThe monthly dates of the other credit actions are 1966:7, 1969:8, 1973:5, and 1979:10.

Becavse the industrial production series that we use in the regression is not seasonally
adjusted, we also include a constant and eleven monthly dummy variables.

BThe data on bank loans are the same as those used in the calculation of the mix in the
previous section. Since these data are nominal, we scale them by nominal GDP. The GDP data
arefrom the Citibase databank, April 1993 update.

ZMiron, Romer, and Weil (1993) provide additional evidence of theincreasing importance
of bank loans over the postwar era. They show that loans are alarger fraction of total liabilities
plusequities for corporations in the 1980s than in the 1950s, and that since the mid-1960s the
liabilities of unincorporated businesses, which are the firms most likely to have to borrow from
banks, have been growing faster than the liabilities of corporations.
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B0ur accountsof these episodes are based on the Economic Report of the President and the
Federal Reserve Bulletin for the relevant years, Owens and Schreft (1993), and Cantor and
Wenninger (1993).

%See Schreft (1990), Economic Report of the President, 1981, and Board of Governors of
the Federal Reserve System, (1980b).

Authors' Note: We are grateful to Anil Kashyap and David Wilcox for providing data, com-
puter programs, and helpful comments, and to our discussants, Charles Freedman and Mark
Gertler, for insightful comments and suggestions. We also received helpful comments and
suggestions from Laurence Ball, Fischer Black, William English, Stanley Fischer, Benjamin
Friedman, Michael Gibson, Philip Jefferson, Donald Kohn, David Lindsey, and Glenn Rude-
busch. We are grateful to Matthew Jones for research assistance and to the National Science
Foundation and the Alfred P. Sloan Foundation for financial support.
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