The Discount Rate and Market Interest
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L ISCOUNT rate changes invariably send news-
paper reporters to the phone to call their favorite
economist to ask the inevitable question: What will
this do to market interest rates? The impact of dis-
count rate changes on market interest rates appar-
ently is the source of much public confusion and
misunderstanding.

This confusion arises from a variety of factors.
First, the discount rate is an administered rate set by
the Federal Reserve. Second, high interest rates
often occur when the discount rate is high, while low
interest rates often occur when the discount rate is
low. Finally, discount rate changes often are asso-
ctated with changes in other interest rates in the
same direction. These factors have led to a mis-
understanding about the pre-eminence of the dis-
count rate in eredit markets.1

The idea of the pre-eminence of the discount rate
stems, in part, from a failure to understand the
mechanism through which changes in the discount
rate are transmitted to market interest rates. The
purpose of this article is to analyze the theoretical
basis of the link between the discount rate and
market interest rates, and to review the recently ob-
served relationship between these rates in light of
the theoretical discussion.

The discount rate is the interest rate at which
Federal Reserve banks lend reserves to depository
institutions, primarily to enahle these institutions to
meet their reserve requirements.2 The relationship

LForarecent statement on the importance of the discountrate, see
Sau! M. Hymans, et al.,, “FThe U.S. Qutlook for 1982, Economic
Ouilook USA [Winter 1982), p. 3. For a statement about the dis-
count rate as a pivotal rate in the market, see George MeKenney,
The Federal Beserve Discount Window {Rutgers University
Press, 1960}, p. 6.

ZAs aresultol the Monetary Control Act of 1980, enacted on March
31, 1986, ali depository institutions will have the same reserve

hetween the discount rate and market interest rates

an be illustrated using a simple, static model of
interest rates called the loanable funds theory. Ac-
cording to the loanable funds theory, interest rates
are determined by the intersection of the demand for
and supply of credit, as illustrated in figure 1. The
demand tor credit consists of investment demand,
govermment demand (deficits) and changes in the
demand for money.® The supply of credit is com-
posed of public and private savings and changes in
the supply of money, Changes in the discount rate
affect market interest rates only to the extent that
they alter the demand for or the supply of credit.

Changes in the discount rate directly affect the
supply of credit through their impact on the money
supply. To illustrate this, consider the simple model
of the money supply given by:

{1y M5 =m . B.

The supply of nominal monev (M5 is determined by
the product of the monetary base (B} and the monev
maltiphier (m). The monetary base consists of the
total reserves of depository institutions plus cur-
rency held by the nonbank public. The money multi-
plier summarizes the effect of all other factors on the
money supply and, for the purpose of our analvsis, is

reguirements. The uniform reserve requirements will be
phased in over a number of years. For more detaily, see “The
Federal Reserve Requirements” {Board of Governors ol the
Federal Reserve Systern, 1981), The Monetary Control Act
also has given thrift institutions access o the discount window
through “extended credit borrowing.”” For more details, see
“The Federal Beserve Discount Window” {Board of Governors
of the Federal Reserve System. 18801,

3The supply corve is sloped positively on the assumption that
higher interest rates encourage move savings and because the
money supply may be positively related to the interest rate {see
footnote 4 below). The demand for loanable funds is downwazd
sloping due to the downward sloping marginal effiviency of
investment and the inverse relationship between the demand
for money and interest rates.
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assumed to be constant and independent of market
interest rates.#

Total reserves sapplied by the Federal Reserve
can be broken down into those supplied at the dis-
count window, called borrewed reserves (BR), and
those supplied through open market operations,
called nonborrowed reserves (NBR). The monetary
base, therefore, can be written as the sum of BR,
NBR and carrency held by the nonbank public (C).
Thus, eguation 1 can be rewritten as:

2) M5 =m . (BR + NBR + C}.

Changes in the discount rate attect market interest
rates through their impact on borrowing from the
Federal Reserve. For example, an increase in the
discount rate will reduce the level of bormowing,
ceteris paribus, reducing both the monetary base
and the money supply. As a result, the supply-of-
eredit schedule in figure T will shift to the left and
market interest rates will rise. Reducing the discount
rate will have the opposite effect.

£

The crucial link between the discount rate and
market interest rates is the connection between the
discount rate and borrowing from the Federal Re-
serve. When the discount mechanism originally was
formulated, it was assumed that banks would be re-
[uctant to be in debt to the Federal Reserve and
would endeavor to repay their indebtedness as soon
as possible.? It was thought that the Federal Reserve
could control the level of bank borrowing by rein-
forcing banks™ reluctance to borrow, through the
administration of the discount window, and by alter-

41t is sometimes argued that the money supply is positively re-

lated to intevest rates due to changes in the public’s desire to held
various assets in response to interest rate changes. For an
analyvsis of the monetary base approach to the money supply
process, see lerry L. Jordan, “Elements of the Monev Stock
Determination,” this Review (October 19893, pp. 10-19.

SWinfield Riefler noted that “the reluctance of member banks to
borrow {s not based solely upon the philosophy of reserve banks,
however, Indeed, that philosophy merely expresses the desire
of the great majority of the member banks themselves to remain
outofdebt . .. and a feeling on their past that borrowing for profit
is unsound. . . . Long before the establishment of the reserve
system, it was one of the fundamental traditions of sound bank-
ing practice in this country, that 2 bank’s operations should be
confined to the resousces which it derives from its stockholders
and depositors and interbank berrewing was at all times
Imited.,” Winfield Riefler, Money Rutes and Money Markets in
the United States (Harper and Bros., 1930), p. 289,
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ing the discountrate.® Given the nonpecuniary costs
associated with discount window administration, an
increase in the discount rate would reduce the level
of borrowing; reductions in the discount rate would
have the opposite effect,

Later, it was recognized that the relationship
between the discount rate and borrowing at the dis-
count window was net quite so simple. Borrowing
from the Federal Reserve is only one of several
methods depository institutions use to adjust their
reserve positions. They can borrow from the Federal
Reserve, buy federal tunds in the federal funds
market, or sell earning assets, such as short-term
Treasury securities.” It is not simply the level of the
discount rate that influences a depository institu-
tion’s decision to borrow, but the level of the dis-
count rate relative to rates on alternative adjustment
assets. A financial institution confronted with a
reserve deficiency will adjust its reserve position in
the least costly manner. Thus, the important variable
in the decision to borrow is the so-called least-cost
spread between the rate on the next best reserve
adiustment asset and the discount rate.

In the aggregate, borrowing is usually represented
by an equation like (3) below, in which {ig) denotes
the discount rate and (i) denotes the interest rate on
next best reserve adjustment assets

3}y BR=u, + a1 (iy —idh a, =0,y > 0

In this equation, a, denotes a “frictional” level of

81t is still thought that depository institutions are relactant to
herrow from the Federal Reserve; however, it has been a long-
standing question whether the reluctance isinherent oy induced.
The use of nonprice rationing at the discount window began as
early as 1918, See Clay Andersen, A Half-Century of Federal
Reserve Policymaking: 1914-1964 {Federal Beserve Bank of
Philadelphia, 1965).

TPrior to September 1968, depository institutions could adjust
their reserve position by reducing the level of their deposits
and, hence, required reserves, In September 1968, the Federal
Reserve introduced lagged reserve accounting, in which re-
quired reserves in the current week are based on deposit levels
of two weeks previous.

At the same Hme, the Federal Reserve changed Regulation D to
permit u reserve deficiency carrvover equal to 2 percent of re-
quired reserves, Depository institutions can also adjust their
reserve position by carrying over the deficiency into the next
reserve week. Carrvovers n excess of 2 percent of required
reserves are charged a vate 2 percentage points above the lowest
discount rate in effect on the first day of the calendar month in
which the deficiency oceurs. It should be noted that only
hormowing from the Federal Reserve adds reservesto the system
as a whole.

8The borrowing equation usually inciudes variables to measure
the degree of reserve pressure of depository institutions, such as
the level of orthe change in nonborrowed reserves. Because they
have ne significance for our purpose, they were ignored here.
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borrowing (i.e., borrowing that occurs even if the
discount rate is not the least costly alternative).?
Given equations 2 and 3, the connection between
the discount rate and market interest rates is
apparent. Increases in the discount rate reduce the
least-cost spread, which reduces borrowing and

Fora discussion of the various theories of depository institetions’
horrowing, see Riefler, Money Rales and Money Markets in the
United States; Lanchlin Carrie, The Supply and Control of
Money (Harvard University Press, 1934); Bobert Turner,
Memher-Bank Borrowing (Ohio State University Press, 1938);
Murmay E. Polakoff “Reluctance Elasticity, Least-Cost, and
Member Bank Borrowing: A Suggested Integration,” Journal
of Finarcce {March 19603, pp. 1-18; Mumay Polakeffand William
Silher, “Reluctance and Member-Bunk Borsowing: Additional
Evidence,” Joumal of Finence {March 19671, pp. 85-92; and
Stephen Goldfeld and Edward Kane, “The Determinants of
Member Bank Bormowing: An Econometric Study.” Journa! of
Finance {September 1966), pp. 499-514,

FThe fact that there is vsually some level of borrowing even when
the discount rate is above most other short-term market interest
rates is usnally construed as prima facie evidence of the inade-
quacy of the aternutive wechanisms in providing the reserve
adjustiment needs of all depository institutions. At the other ex-
tremne, borrowing takes the form of a subsidy it the discount rate
is substuntinlly helow market rates. See R Alon Gilbert, "Bene-
fits of Borrowing from the Federal Reserve when the Discount
Rate is Below Market Interest Bates,” this Beview (March 1979,
pp. 23-32.
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thus the monetary base. As a result, the supply of
credit schedule shifts to the left and market interest
rates rise until the least-cost spread is restored.
Thus, increasing the discount rate will, ceteris pari-
bus, cause market rates to increase.

The extent of the increase in the market interest
rate is determined by the sensitivity of borrowing
to the least-cost spread (a1} and by the interest
sensitivity of the demand for credit. The more bor-
rowing is interest-sensitive to the least-cost spread
{i.e., the larger a1), the greater will be the shift in
the supply of credit for any change in the discount
rate. The larger the shift in the supply of credit, the
greater the change in the market interest rate, for
any given credit demand curve. Also, the less
interest-sensitive the demand for credit (i.e., the
steeper the demand curve), the greater the change
in the market interest rate for any given shift in the
supply schedule resulting from a change in the
discount rate.

i

Unfortunately, the above analysis is overly simple
in that it ignores the role of monetary policy in
influencing the link hetween the discount rate and
market interest rates. Specifically, the relationship
between the discount rate and market interest rates
depends on other monetary policy actions and, in
particiilar, on the operating procedure of the Federal
Reserve. For example, if the Federal Reserve were
to pursue 2 policy of controlling the levei of interest
rates, changes in the discount rate would have no
independent impact on market rates. The reason
for this is straightforward. Under an interest rate
targeting procedure, the Trading Desk of the
Federal Reserve Bank of New York would offset any
movement in market rates by changing the level of
nonborrowed reserves through open market opera-
tions; that is, the leftward shift in the credit supply
schedule due to an increase in the discount rate
would he offset by a rightward shift resalting from
Federal Reserve open market operations. The
impact of the change in the discount rate on the
market rate would be nil.t?

A similar result would bold if the Federal Reserve
chose to control the level or growth of the money

91t should be noted that the Federal Reserve cunmot “peg”
interest rates inan inflationary environment without continually
accelerating the growth rate of money, See Milton Friedman,
“The Role of Monetary Poliov,” American Economic Reciew
{(March 1968), pp. 1-17.
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supply, and if iteffected its control through monetary
base (or total reserve) targeting. In this instance, an
increase in the discount rate would lower the level
of borrowing and, hence, the monetary base. If this
change caused the base to deviate from its desired
path, given a money growth objective, the Federal
Reserve would increase nonborrowed reserves via
open-market operations in order to return the mone-
tary base to #ts desired path. Changes in the discount
rate would have no independent effect on either the
money supply or market interest rates.

The effect of a discount rate change on market
rates could be significant when the Federal Reserve
targets on nonborrowed reserves as itcurrently does,
In this instance, changes in the discount rate alter
aggregate borrowing, the monetary hase and the
money supply as before. The movement in the base
would not necessarily be offset through apen market
operations. As long as nonborrowed reserves are on
path, the Federal Reserve might choose not to offset
changes in borrowings associated with changes in
the discount rate.l! Under the present system of
lagged reserve accounting (LRA), however, the
eftect of a discount rate change on aggregate borrow-
ing, the monetary base and the money supply will
be much smaller.

The present system of lagged reserve accounting,
which was introduced in September 1968, has made
depository institutions’ demand for reserves less
responsive to interest rate changes.!? Thus, any
change in the supply of reserves, either through
changes in NBR or the discount rate, produces a
farger change in the rates on reserve adjustment
assets, such as federal funds and Treasury bills.

UThe reader might legitimately inguire as to why the Federal
Reserve would not offset all changes in aggregate borrowing if
it did not desire a change in the money supply, Unforhunately,
there is no simple answerto this question. Recently the Federal
Reserve has attempted to offset changes in borrowing only
if they are viewed to be permanent in some sense. See David E.
Lindsev, “Nonborrowed Reserve Targeting and Monetary
Control” in Improving Money Stock Control: Problems,
Solutions and Consequences, conference cosponsored by
the Federal Reserve Bank of 8t Louis and the Center for
the Study of American Business, Washington University,
October 30-31, 1881 {forthcoming).

It should be noted, however, that if the Federal Beserve were
to offset all changes in borrowings that move them off their
nonborrowed reserve path, they would essentially be targeting
on total reserves or the base.

28ince this article was completed, the Federal Reserve Board
adopted a resolution to return to contemporanecus reserve
accounting.
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In order to see this point, consider the following
simple model of the market for reserves. Reserves
are supplied by the Federal Reserve either through
open market operations or at the discount window.
NBR are determined solely by Federal Reserve
actions and are independent of market interest rates,
In contrast, BR are related to interest rates via equa-
tion 3. Depository institutions” demand for reserves
is composed of their demand for required reserves
(as determined by their deposit levels) and their
demand for excess reserves. Under a system of con-
temporaneous reserve accounting (CRA), both
required reserves and excess reserves are assumed
to be negatively related to the rate on reserve adjust-
ment assets.!? This eguilibrium is illustrated in
figure 2a by the intersection of R, and Rj.

Under a system of LRA, current required reserves
are determined by depository institutions” deposits
of the prior two weeks., The demand for current
required reserves is completely insensitive to the
interest rates on reserve adjustment assets. The
interest responsiveness of the demand for reserves
is determined solely by the demand for excess
reserves. Thus, demand for reserves under LRA is
less interest-sensitive (steeper), as illustrated by R&E
in figure 2h. ¥

The impact of a change in the discount rate under
CRA and LRA is illustrated in figure 2. An increase
in the discount rate reduces the amount of reserves
supplied at each market rate, shifting the reserve
supply curve to R;. Given that the demand for

13Under CRA. depository institutions must weigh the marginal
costs of having to adjust their reserve position either at the
discount window or in the market with the marginal gain from
making additional loans and investment and, thereby, creating
additional depasits. Thus, when either the discount rate or the
rates on altermnative adjustment assets increase relative to
depository institutions” lending rates, they respond by curtail-
ing their lending and investment activities, which reduces
their deposit Habilities and their demand for required reserves.
Thus, the demand lor required reserves would be interest-
sensitive under CRA, Under LRA, the demund for required
reserves is determined by deposit levels two weeks previous
and, hence, is independent of cument interest rates.

Excess reserves are thought to be held as a souree of liguidity
for the depository institution. As such, the opportuntiy cost of
holding excess reserves is income forgone by not investing
them in some income-generating asset, Like federal funds. Thus,
the demand for excess reserves is thought to he responsive to
changes in market interest rates. The demand for excess
regerves, however, is generlly not thought to be responsive
to interest rates.

The equilibrium market rate is shown the same for both CRA
and LRA for ease of illustration. This accommodation to con-
venience does not affect the conclusions.
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Figure 2

The Effect of Discount Rate Change Under Contemporangous and Lagged Reserve Accounting
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reserves is less interest-sensitive under LRA, inter-
estrates mustrise by more in order to restore market
eqguilibrium. Thus, a change in the discount rate wil]
result in a larger change in the interest rates on
reserve adjustment assets, and a smaller change in
aggregate borrowing, the monetary base and the
money supply,

dther Market Hates

A change in the discount rate has its initial effect
on the market interest rate of reserve adjustment
assets. The extent to which a change in the market
rates of these assets spills over to other market
intevest rates depends on the substitutability of
assets in the portfolios of financial intermediaries
and the public. To illustrate this point, assume for
simplicity that depository institutions use only one
assetas an alternative to borrowing from the Federal
Reserve, and that this asset is not held in the port-
tolios of the rest of the private sector of the economy
(e.g., federal funds). Thus, there are no close substi-
tutes for this asset in the portfolios of nondepository
institutions. In this case, the initial impact of a
change in the discount rate would be reflected
primarily in the market rate of this asset. The effect
on other market interest rates would materialize
only as depository institutions modified their lend-
ing and investnent activities in light of the higher
marginal cost of reserve adjustment funds.
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The discount rate also affects market interest rates
via the demand for credit through the so-called
announcement effect. According to this view, the
business and financial communities regard discount
rate changes as signals of the future direction of
monetary policy. Discount rate changes are thus said
to alter expectations about the future of business
profits and the direction of interest rates.

Unfortunately, the impact of the announcement
effect depends on the exact nature of these expecta-
tion effects,’® To illustrate this, consider the follow-
ing: If the Federal Reserve increased the discount
rate, individuals might interpret this action as an
indication that a slower rate of monetary growth, a
lowerrate ofinflation and, hence, lower interest rates
will soon follow. 1f this were the case, thev might

B5Warren Smith has argued that the exact impact of the an-
nouncement effect depends on the market perception of the
efficacy of monetary policy, the elasticity of interest rate expec-
tations and the distributions of these expectations among bor-
rowers and lenders in the market. See Warren Smith, “Instru-
ments of General Monetary Control,” National Banking Review
(September 1963), pp. 47-76; “The Discount Rate as a Credit
Control Weapon,” Journal of Political Economy (April 1958),
pp. 171-77; and “QOn the Effectiveness of Monetary Policy,”
American Economic Reciew (September 1956), pp. 388-606.
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Figure 3
Discount Rate Change and Expectations Effects
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reduce their current demand for eredit in anticipa-
tion of lower future interest rates. The demand for
credit would shift to the left and, ceteris paribus,
current interest rates would fall. The combined
effects of a discount rate increase on the supply of
and the demand for credit in this instance, under
nonborrowed reserve targeting, are illustrated in
figure 3a. An increase in the discount rate shifts both
the supply-of-credit and the demand-for-credit
schedules to the left. Market interest rates would rise
or fall depending on whether the shift in the demand
curve is small or large, relative to the shift in the
supply curve.

Conversely, individuals might interpret the dis-
count rate increase as an indication that market
interest rates will temporarily rise. In this case, the
current demand for credit would increase. Under
these circumstances, an increase in the discount rate
would shift the supply of credit to the leftand the de-
mand for credit to the right as illustrated in figure 3b.
Muarket interest rates would then have risen in
response to a discount rate change 18

Y¥Warren Smith has commented that, rather than changing the
demand for eredit in the short run, a discount rate increase may
merely induce market participants to shift to different term
assets in response to expectations of higher or lower future
interest rates. If this were the case, the vield earve would shift
with changes in the discount rate. See Smith, “The Piscount
Rate as a Credit Contro! Weapon.”

Guantity of credit

It should be noted, however, that there are those
who question whether there should be any signifi-
cant expectational effect associated with a discount
rate change. They argue that a discount rate change
is only one of a myriad of signals that individuals
receive concerning the direction of economic activ-
ity and interest rates; therefore, it is doubtful that
changes in the discount rate alone have any signifi-
cant impact on the demand {or credit.

Furthermore, it has been noted that changes in
the discount rate are sometimes mevely technical
acjustments, designed to bring the discount rate in
line with changes in market interest rates. Thus, if
discount rate changes are commonly interpreted as
signals of policy change, they may be misinter-
preted. It has even been suggested that, given the
Federal Reserve Banks' tendency to make these
technical adjustments, a failure to change the dis-
count rate when market rates are changing could be
construed as a change in Federal Reserve policy.17

ME oy a recent interpretation of discount rate changes as technical

adjustments, see Hymans, et. al., “The U.S. Economic Outlook
for 1982.7 For an interesting look at various interpretations of a
discount rate change, see Charles Walker, “Discount Policy in
Light of Recent Experience,” Journal of Finance (May 1957),
pp. 223-37; Milton Friedman, A Program for Mone tary Stabil-
ity {Fordham University Press, 1959); and Ralph A, Young,
“Tools and Processes of Monetary Policy,” in Neil H. Jacoby,
ed., United States Monciary Policy (Fredrick A. Proeger,
1964}, pp. 24-72. .
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Up to this point, the discussion has been solely in
terms of the effect of changes in the discount rate
on market interest rates. Nothing has been said about
the relationship between the level of the discount
rate and the level of market interest rates. Thus, one
additional poeint must be made before proceeding to
the empirical analysis. The point is that there are
numerous factors that affect the supply of and the
demand for credit besides the discount rate, Thus,
there is no one level of market interest rates that
necessarily corresponds to any given level of the
discount rate. It would not be surprising, then, to
find that other factors dominate movements in
market interest rates in the longer run. This is
especiallv true when one recognizes that the dis-
count rate is an administered rate that is changed
infrequently.

Now consider the empirical evidence on the rela-
tionship between the discount rate and market
interest rates. The data analyzed is from January
1978 to April 1982, a period chosen because it is
timely and because it is characterized by markedly
different Federal Reserve operating procedures.
Until October 6, 1979, the Federal Reserve followed
a procedure of federal funds rate targeting; that is,
it conducted open market operations in such a
wayv as to keep the federal funds rate in a narrow
range established by the Federal Open Market Com-
mittee {FOMCQ). Also, the Federal Reserve followed
a policy of changing the discount rate frequently
to maintain a fairly constant federal funds rate/
discount rate differential.

Since QOctober 1979, the Federal Reserve has
pursued a policy of controlling the monetary aggre-
gates through a nonborrowed reserve targeting
procedure.’® Thus, the announced federal funds

¥For a discussion of the Federal Beserve’s operating procedure
since October 6, 1879, see Stephen Axilrod and David B, Lind-
sey, “Federal Reserve System Implementation of Monetary
Poliey: Analyvtical Fonndations of the New Approach,” Ameri-
can Economic Resiew (May 1981), pp. 246-52; R, Altonr Gilbert
and Michael E. Trebing, “The FOMC in 1980: A Year of
Reserve Targeting,” this Reslew (August/September 1981,
pp. 2-22; Richard W. Lung, “The FOMC in 1979: Introducing
Reserve Targeting,” this Aeview (March 1980}, pp. 2-25; and
Lindsev, “Nonborrowed Reserve Targeting and Monetary
Control.”
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rate range has heen much wider since October 6,
and the federal funds rate has exhibited more day-
to-day variability., Moreover, the average daily
spread between this rate and the discount rate
has been much wider,t?

Establishing the precise relationship between the
discount rate and market interest rates is extremely
difficult. Ideally, sets of equations representing
the demand for credit, the supply of credit and a
market-clearing condition should be specified. In
this way, one could not only estimate the extent of
the impact of a discount rate change on various
market interest rates, but also identify the most sig-
nificant source of the change (i.e., its etfect through
the supply of or the demand for credit} 2 In practice,
however, this is difficult. As a result, the impactof a
discount rate change on market interest rates is
usually estimated with a reduced-form model, which

19For a discussion of the relationship between the federal funds

rate and the FOMC's announced federal funds rate range, see
Lang, “The FOMC in 1979: Introducing Reserve Targeting™;
and Gilbert and Trebing, “The FOMC in 1980: A Year of
Reserve Targeting.”

220ne possible way to identify u separate announcement effect
is to specify a general model of the supply of and the demand
for money. This conld be done by simply including the discount
rate as a separate variable in the demand for meney and supply
of money functions, and testing to see whether it has a signifi-
cant effect on either or both, However, the comespondence
hetween the discount rate and market interest rates, due to the
fact that discount rate changes tend o follow market interest
rate changes, biases this test toward the rejection of the an-
nouyncement effect unless one has precise knowledge of the
Federal Reserve’s discount rate reaction function. This problem
could be overcome by simply estimating a reduced-form,
equilibrium money stock equation. This equation would have
the money stock a function of the exogenous variables of the
svstem: aggregate income, the monetary base and the discount
rate.

A significant discount rate effect would be clear evidence of
an announcement effect, since the lmpact of a discount rate
change on the money supply would be incorporated in the base.
Unfortunately, an insignificant discount rate will not neces-
sarily imply the absence of an announcement effect; this
result conld also be obtained if the money supply is relatively
interesi-inelastic. Thus, one would have to show both that
the money supply schedule iy interest-elastic and an insignifi-
cant discount rate in such a reduced-form eqguation to argue
convincingly that there is no announcement effect. Regret-
ably, practical problems make this virtually impossible.

Tt is possible to show that the discount rate is insignificant in a
reduced-form equation, employing seasonelly adjusted data,
for the 10/1979 —— 171981 period. The money supply equation
exhibits some interest elasticity, however, only if seasonally
unadjusted data is used. Because personal income (the only
available monthly income series) is available only on a season-
ally adjusted basis, it is impossible to estimate the reduced-
form equation using seasenally unadjusted data. Thus, the
insignificant discount rate variable in the seasonally adjusted,
reduced-form equation is not conclusive evidence against an
announcement effect.
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does notpermitone to differentiate hetween supply-
side and demand-side effects.2!

To determine the effect of discount rate changes
on market interest rates, the following equation
was estimated using both the federal funds and the
3-month Treasury hills to represent alternative ad-
justment assets;

10
S 8l + s ADR, + g

]:_

(4) iy = 8, +

This eguation was estimated using daily data for the
period from January 10, 1978, to April 13, 1982, and
for subperiods of federal funds rate targeting and
NBR targeting.?2 The 10-day distributed lag of the
market rate was included to capture the effect of
other factors on the market rate before the discount
rate change.

Table 1 presents estimates of equation 4.2 The
change in the discount rate, denoted by ADR, equals
the change only on the day that it became effective,
The ADR variable was partitioned into technical
changes—ADRT—and nontechnical changes—
ADBNT—to test whether there is a different effect
if discount rate changes are made solely for tech-
nical reasons (i.e., to keep the discount rate in line
with market interest rates [see insert, page 12]).24

2EAmong the studies that bave attempted to test for an an-
pouncement effect using 4 reduced-form mode] are: H. Kent
Baker and James M. Mever, “Impact of Discount Rate Changes
on Treasury Bills)” Journal of Econpmics and Business (Fall
1980), pp. 43-48; Douglas R, Mudd, “Did Discount Rate
Changes Affect the Foreign Exchange Value of the Dollar
During 197877 this Review (April 1979}, pp. 20-26;, Rodger

Waud, “Public Interpretation of Federal Reserve Discount Rate
Changes: Lvidence on the "Anpouncement Effect,”” Foono-

metrica [March 19703, pp. 231-30; and Bayvmond Lombra and
Raymond Torte, “Discount Rate Changes and Announcement
Eftects,” Quarterly Journal of Economics (February 19770,
pp. 171-76.

2Ther dats were partitioned on September 19, 1979, the effective
date of the kst discount rate change prior to the implementation
of the new operating procedures on QOctober 6, 1979,

23The equations were estimated with ordinary least squares (OLS)
and with a maximum likelthood procedure that adjusts for
first-order autocorrelation. QLS results are reported if the
estimate of the coefficient of autocorrelation was not significant-
ty different from zero. The results, however, were essentially
invariant to the estimation technique.

#Piscount rate changes were made for purely technical reasons
o May 11 and July 3, 1978, and on May 30, June 13, July 28,
1986, and December 4, 1981,
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Also, a discount rate surcharge variable, ASC, was
included in some of the regressions in the NBR tar-
geting period to capture any effect of the Federal
Reserve’s surcharge on large, frequent borrowers. 25

The results for the entire period indicate that a
discount rate change has a significant positive effect
on both the federal funds and the Treasury bill rates.
When the equation is estimated for subperiods of
federal funds rate and NBR targeting, however, the
results change. The coefficient on ADR is not sig-
nificantly different from zero for the Treasury bill
rate during the period of federal funds rate targeting.
In contrast the coefficient on ADR is significant
for both market rates during the period of NBR
targeting. Furthermore, the coefficient estimates on
ADR are larger during the latter period.

The preceding section noted that discount rate
changes would not affect market interest rates if the
Federal Reserve targeted on them, but would
affect market rates under NBR targeting. The results
for the Treasury bill rate equation correspond with
this analysis, but the results from the federal funds
rate equation do not. If depository institutions pri-
marily relv on the federal funds market to adjust
their reserve positions, however, it is conceivable
that most of the impact of a discount rate change
could be absarbed by the federal funds rate with
virtually no spillover to other market rates. This
even seems likely when one recognizes that the
Federal Reserve has never followed a policy of
rigidly pegging the level of the federal funds rate.

Ir: addition, discount rate changes generally were
made in order to keep the rate spread between the
discount rate and the federal funds rate in a fairly
narrow band during the funds rate targeting
period 28 Thus, during this period, discount rate
changes may have been anticipated and fully re-
flected in market rates betore the discount rate
change. The Federal Reserve allowed the spread
between the discount and the federal funds rates to
be much larger and variable during the NBR target-

#The Federal Reserve first introduced & surcharge of 3 percent
to the huasie discount rate for large and frequent bhorrowers on
Mareh 17, 1980, The effective surcharges and dates are: 3 per-
cent on March 17, 1980, removed Mayv 7, 1980; 2 percent on
November 17, 1880, 3 percent on December 3, 1980 4 percent
on Mayv 3, 1951, 3 percent on September 22, 1981, 2 percenton
Octoher 13, 1981, removed November 17, 1981,

26The average spread between the discountand the federal funds
rates between discount rate changes ranged from 30 to 100
Dasis points.
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ing period. Hence, discount rate changes may not
have been anticipated as well during this period,
resulting in a more significant announcement effect
on the demand side.

Furthermore, the absolute value of discount rate
changes were larger in the latter period. The nine
discount rate changes in the early period averaged
50 basis points, while each of the 11 changes in the

Tatter period were 100 basis points in absolnte value.
Thus, one could argue that only larger discount rate
changes have a significant effect on market interest
rates.

To further investigate the relationship between
discount rate changes and market interest rates, the
equations were re-estimated using both ASDRNT
and ADRT, which refiect nontechnical and technical

11
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changes in the discount rate, respectively. Discount
rate changes that are made purely for technical
reasons might have less of an impact on market
rates in that either (1) the Federal Reserve offsets
their effect on the supply of eredit through open
market operations because they were not intended
as a change in policy, or (2) the announcement effect
was weaker becanse market participants do not view
such changes as indications of a change in Federal

12

Reserve poliev. 7 If either of these is true, the coef
ficient on ADRBNT will be larger than the coefficient
on ADR, and the coefficient in ADRT will not he
statistically significant. Table 1 sheows that these

lnder LEA a change in the discount rate produces a much
smaller change in aggregate borrowing than under contempo-
raneons reserve sceounting, Thas, the level of open market
operations required to offset the effect of this change on money
is much smaller.
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results were obtained in every instance. Thus, it
appears that only discount rate changes that are
made for nontechnical reasons have a significant
impact on market interest rates. The coefficient on
ADRBRNT in the Treasury bill rate equation, however,
was not significant during the early period. Discount
rate changes appear to have had no impact on the
3-month Treasury bill rate under interest rate target-
ing, regardless of the reason for the change.28

The etffects of the discount rate surcharge on
market interest rates during the NBR targeting
period are mixed. When the discount rate surcharge
variable is added to the federal funds rate equation,
the coefficients on the discount rate variables be-
come smaller. Furthermore, the coefficients on the
surcharge variables are statistically significant.
These results indicate a significant positive sur-
charge effect on the federal funds rate. In addition,
they indicate that the estimates of the discount rate
effect alone are unduly large when the surcharge
variable is ignored. This is likely because of the
interaction of discount rate and surcharge effects ?®

When the surcharge variable is included in the
Treasury bill rate eguation, the coefficients on the
discount rate variables are essentially unaffected.
The coefficients on the ASC variable are insignifi-
cant and small. Thus, it appears that the surcharge
has no appreciable impact on the Treasury hill rate.

The fact that discount rate changes have a signifi-
cant immediate eflect on market interest rates does
not mean that there is a significant relationship be-
tween the level of the discount rates and the level
of marketrates. One would anticipate that any elfect
of a discount rate change on market interest rates

28The results presented in this section appear to be robust, They
are essentially unchanged if the equation is estimated in level
form, although the R2%s are much larger. Also, essentially the
game results are obfained by a statistical compuarison ol the one-
day percentage changes in the market rates on the day the dis-
count rate change became effective with the 1-day and 20-day
growth rates prior to the discount rate change.

Bt iy impertant to include the surcharge variable in the latter
period because some of the changes in the disconnt rate and the
surcharge overlap. The overlapping dates are: November 17,
1980, December 5, 1980, and May 5, 1981, Failure to nclude the
surcharge could result in a spurious estimate of the discount
rate effect.
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wotld be reflected in market rates rather quickly, so
that movement in these rates between discount rate
changes would be dominated by other factors.3®
This is borne out in a casual observation of the rela-
tionship between the discount rate and market rates
over this period as shown in chart 1.

It is clear from this chart that market interest rates
varied from levels substantially above the discount
rate to levels substantially below it over this period.
This merely reflects the previously noted fact that
there is no level of market interest rates that
necessarily corresponds to a given level of the dis-
count rate.

Furthermore, there were at least three occasions
when discount rate changes were closely followed
by movements in the 3-month Treasury bill rate in
the opposite direction (June 13, 1980, December 53,
1980, and May 5, 1981), In the last instance, the
federal funds rate and the Treasury bhill rates moved
in opposite directions. The federal funds rate rose
from early May to mid-July 1981, then declined. In
contrast, the bill rate fell from early May to early
July, then rose until late August. Thas, it is difficult
to find any consistent longer-term relationship
between the level of the discount rate and the level
of market interest rates.

COMOLUSIONS

Market interest rates are influenced by numerous
factors that affect the supply of and demand for
credit. One of these factors is the discount rate. The
impact of the discount rate on market rates varies
with the Federal Reserve’s operating procedures. If
the Federal Reserve is controlling interest rates, the
monetary base or total reserves, changes in the dis-
count rate have no effect on interest rates indepen-
dent of the general tenor of monetary policy; the
Federal Reserve simply would offset the effect of
discount rate changes through open market opera-
tions. If the Federal Reserve is targeting on non-
borrowed reserves, changes in the discount rate are
more likely to have an impact on market rates, espe-
cially under lagged reserve accounting.

3In an effort to uncover a possible lagged response of the

federal funds rate to discount rate changes, eguation 4 was
estimated with a 20-day distributed lag of the ADR varizble.
None of the lagged varizhles, however, was significant except
for the seventh dav, It is interesting to note that, since most of
the discount rate changes became effective on a Monday, the
seventh-day lag would be Wednesday, the close of the “reserve
week.” This result, however, is perhaps too tentative to assign
any significance to it

13
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Data indicate that changes in the discount rate Reserve’s surcharge on large, frequent borrowers
have produced a significant, alheit varied, imme-  during the nonborrowed reserve targeting period
diate impact on both the federal funds rate and the  had a significant effect only on the federal funds
3-month Treasury bill rate since January 1978, The  rate.
effect of a discount rate change on the federal funds
rate was significant for periods of both federal funds
rate targeting and nonborrowed reserve targeting.
Discount rate changes significantly affected the
Treasury bill rate, however, only in the period of
nonhorrowed reserve targeting. Furthermore,
changes in the discount rate that were made for
purely technical reasons had no effect on either
market interest rate, while changes in the Federal

There is virtually no evidence, however, that
discount rate changes have had a significant, inde-
pendent effect on market rates in the longer run.
Theretore, while changes in the discount rate do
produce changes in market interest rates in the short
run, they do not appear to be the most significant
factor affecting the level of market interest rates
in the longer run.
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