The Discount Rate:

Experience Under Reserve Targeting

By Gordon H. Sellon, Jr., and Diane Seibert

Since the change in Federal Reserve
operating procedures from interest rate to
reserve targeting in October 1979, the discount
rate—the interest rate charged to depository in-
stitutions when they borrow from a Federal
Reserve Bank—has had a more visible role in
the implementation of monetary policy. In ad-
dition to changes in the basic discount rate, the
Federal Reserve has at times imposed a sur-
charge rate on large banks that borrow fre-
quently.

The purpose of this article is to examine the
impact of the basic discount rate and the dis-
count rate surcharge on interest rates and bor-
rowing since the implementation of reserve
targeting.' The article is divided into three sec-
tions. The first two contain analyses of the
short-run effects of the basic discount rate and
the discount rate surcharge on interest rates and
borrowing under reserve targeting. The final

I Borrowing at the discount window can occur under a
variety of programs: adjustment credit, seasonal credit, and
other extended credit. For the purposes of this article, bor-
rowing consists of adjustment and seasonal credit. Borrow-
ing under the other extended credit program is treated as
part of nonborrowed reserves.

Gordon H. Sellon, Jr., is a senior economist and Diane
Seibert is a research associate, both with the Economic
Research Department at the Federal Reserve Bank of Kan-
sas City. Bryon Higgins, assistant vice president and
economist with the Bank, furnished valuable comments at
several stages of this research project.
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. section provides empirical evidence on the im-

pact of discount rate changes since October
1979 and on the behavior of surcharge borrow-
ing.

THE BASIC DISCOUNT RATE

The basic discount rate is the interest rate
charged for short-term borrowing from the
Federal Reserve, which is primarily intended to
allow depository institutions time to make more
basic adjustments in their portfolios in response
to unexpected changes in their assets and liabil-
ities., The directors of the regional Federal
Reserve Banks make recommendations con-
cerning changes in the discount rate, which are
subject to approval by the Board of Gover-
nors.?

Borrowing at the discount window plays an
important part in the determination of short-
term interest rates and in the growth of money
and credit in the economy. Generally speaking,
depository institutions have a need for reserves
to support the growth of money and credit.
This demand for reserves can be met in two
ways: through reserves supplied by the Federal
Reserve using open market operations and by

2 Two recent studies of the role of discount policy under
reserve targeting are P. Keir, *“The Impact of Discount
Policy Procedures on the Effectiveness of Reserve
Targeting’’ in New Monetary Control Procedures, Federal
Reserve Staff Study—Volume I, Board of Governors of the
Federal Reserve System, February 1981, and G. H. Sellon,
Jr., ““The Role of the Discount Rate in Monetary Policy: A
Theoretical Analysis,”” Economic Review, Federal Reserve
Bank of Kansas City, June 1980.



reserves provided through the discount win-
dow. By varying the discount rate, the price of
borrowed reserves, the Federal Reserve can in-
fluence the use of the discount window as a
source of funds and so cause depository institu-
tions to undertake balance sheet adjustments
that affect market interest rates and the growth
of money and credit.

Analytical Framework

The impact of changes in the basic discount
rate on discount window borrowing and in-
terest rates can be analyzed by means of the
following simple model of the demand and sup-
ply of borrowed reserves:

(1) BRP = BR + b (tF—rD)
(2) BRS = RR + ER — NBR

In equation (1), depository institutions’ de-
mand for borrowed reserves can be broken
down into two parts. The term BR represents
that part of borrowing that is insensitive to in-
terest rates. This is a frictional level of borrow-
ing that would occur even with the federal
funds rate, rF, equal to or below the discount
rate, rD.

The second term in equation (1) represents
that part of the demand for borrowing that is
sensitive to the positive spread between the
funds rate and the discount rate. The higher the
funds rate relative to the discount rate, the
more incentive there is to borrow from the
Federal Reserve rather than in the federal funds
market. Changes in the discount rate can affect
the demand for borrowed reserves to the extent
that these changes alter the spread between the
funds rate and the discount rate. Thus, if the
discount rate is increased relative to the funds
rate, borrowing will tend to be reduced. Alter-
natively, if the discount rate is lowered relative
to the funds rate, borrowing will tend to in-
crease.

The major factors influencing the supply of
borrowed reserves are shown in equation (2).

Figure 1
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Other things equal, an increase in required
reserves, RR, or excess reserves, ER, tends to
increase the need for institutions to use the dis-
count window. In contrast, a greater quantity
of nonborrowed reserves, NBR, supplied by the
Federal Reserve through open market opera-
tions, tends to reduce the need for discount
window borrowing.

A graphic illustration of this model is shown
in Figure 1. When the funds rate, rF, is below
the discount rate, rDy, institutions have little
incentive to use the discount window so that the
demand for borrowing, BRD, consists only of
interest-insensitive borrowing, BR. As the
funds rate rises above the discount rate, how-
ever, the discount window becomes more at-
tractive as a source of funds so that the demand
for borrowed reserves increases. Thus, for ex-
ample, with a funds rate of rF and discount
rate, rDg, total borrowing, BR, rises to BRg.

Unlike the demand for borrowed reserves,
the supply of borrowed reserves is not sensitive
to interest rates. Thus, in Figure 1, it is shown
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as a vertical line BRS. The interest insensitivity
of the supply curve results from several impor-
tant assumptions. First, it is assumed that a
system of lagged reserve accounting is in effect
so that required reserves in a given week do not
depend upon deposits or interest rates in that
week.® Second, excess reserves are taken to be
unresponsive to interest rate changes. Finally,
the Federal Reserve is considered to be using a
nonborrowed reserves operating target so that
the quantity of nonborrowed reserves is given
and is not varied in response to interest rate
changes.

The Impact of Discount Rate Changes

This framework can be used to examine the
impact of changes in the basic discount rate. In

3 Under a lagged reserve accounting system, changes in
deposits in the current week have no effect on banks’ re-
quired reserves. This reduces the responsiveness of the de-
mand for total reserves to market interest rates, since in-
terest rate effects on money demand are not transmitted to
required reserves in the current statement week.
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general, the most important determinant of
whether discount rate changes can have an ef-
fect on market rates is the existence of a
positive spread between the funds rate and the
discount rate. If the funds rate is above the dis-
count rate, some interest-sensitive borrowing
will occur. In this situation, discount rate
changes affect market rates by altering the de-
mand for borrowed reserves. In contrast, if the
funds rate is below the discount rate, so that the
discount rate is a penalty rate, discount rate
changes have no impact on market rates. The
reason is that with a penalty discount rate, there
is no interest-sensitive borrowing. As a conse-
quence, discount rate changes have no effect on
the demand for borrowed reserves and, hence,
no impact on market interest rates.*

4 Under lagged reserve accounting, the existence of a pen-
alty discount rate may make it difficult for the Federal
Reserve to employ a nonborrowed reserve operating pro-
cedure. For a more detailed discussion, see J. A. Cacy, B.
Higgins, and G. H. Sellon, Jr., “‘Should the Discount Rate
be a Penalty Rate?”’ Economic Review, Federal Reserve
Bank of Kansas City, January 1981.
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A more detailed analysis of discount rate
changes is shown in Figures 2-4. Consider, first,
the implications of an increase in the basic dis-
count rate. In Figure 2, initially the discount
rate, rDyg, is 12 percent, the federal funds rate,
rF(, is 14 percent, and discount window bor-
rowing is $1.0 billion. An increase in the dis-
count rate to 13 percent reduces the demand for
borrowed reserves so that the BRDP curve shifts
to BRP'. As a result of this shift, the funds
rate increases to 15 percent, and the amount of
discount window borrowing remains unchang-
ed at $1.0 billion. Thus, under the conditions
shown in Figure 2, a 1 percent increase in the
basic discount rate results in a 1 percent rise in
the federal funds rate but no change in total dis-
count window borrowing.

The results depend importantly on the
assumptions of lagged reserve accounting and
the use of a nonborrowed reserve targeting pro-
cedure.’ With these assumptions, the supply of
borrowed reserves in a given week is essentially
fixed. That is, in the aggregate, depository in-

stitutions must borrow the quantity that is sup-
plied. When the discount rate is increased,
some banks are initially discouraged from using
the discount window as a source of funds. In-
stead, they attempt to meet their reserve needs
in the federal funds market. However, with a
fixed supply of reserves, their actions bid up the
funds rate until the original spread between the
funds rate and discount rate is restored, leaving
aggregate borrowing unchanged. Thus, with
lagged reserve accounting and a fixed quantity
of nonborrowed reserves, discount rate in-
creases have an immediate one-for-one effect
on the funds rate but no immediate impact on
the quantity of discount window borrowing.*
The impact of a reduction in the basic dis-
count rate is somewhat more complicated. In

5 Alternatively, under a contemporaneous reserve account-
ing system, changes in deposits in the current week would
affect required reserves in that week. As a result, the de-
mand for total reserves in the current week would be
responsive to interest rates as would the supply of borrowed
reserves in equation (2). In this environment, discount rate
changes would have less than a one-for-one impact on the
funds rate and would affect the quantity of reserves bor-
rowed. Similar results would be obtained if excess reserves
were interest sensitive. Furthermore, if the Federal Reserve
targeted interest rates instead of nonborrowed reserves, dis-
count rate changes would not have any effect on market
rates but would affect the amount of reserves borrowed. In
this situation, discount rate changes would be offset by
changes in nonborrowed reserves, so that there would not
be a net effect on market rates. For a further discussion of
discount rate changes under different operating targets, see
G. H. Sellon, Jr., “The Role of the Discount Rate in
Monetary Policy.”” Additional information on the distinc-
tion between lagged and contemporaneous reserve accoun-
ting can be found in D. S. Jones, ‘‘Contemporaneous vs.
Lagged Reserve Accounting: Implications for Monetary
Control,”’ Economic Review, Federal Reserve Bank of
Kansas City, November 1981.

6 The results of discount rate increases differ considerably
when the discount rate is a penalty rate. As indicated above,
in this situation discount rate increases would have no im-
pact on market rates. However, as this situation is unlikely
to arise in practice, it is not afforded a detailed examina-
tion.
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practice, the Federal Reserve has cut the dis-
count rate in both a penalty rate and a
nonpenalty rate situation. Thus, two cases must
be distinguished, depending on whether the dis-
count rate is below or above the funds rate
when the discount rate is lowered. In Figure 3,
initially the discount rate is 13 percent, the
funds rate is 15 percent, and borrowing is $1.0
billion. A decrease in the discount rate to 12
percent shifts the demand for borrowed
reserves from BRD to BRD', resulting in a
reduction of the funds rate to 14 percent with
borrowing at $1.0 billion. In this situation, the
effects of a reduction in the discount rate are
symmetrical with those of a discount rate in-
crease. A 1 percentage point cut in the discount
rate lowers the funds rate by a full percentage
point but leaves aggregate discount window
borrowing unchanged.

Different results are obtained, however, if
the discount rate is above the funds rate when
the discount rate is reduced. In Figure 4, the
discount rate is initially at 12 percent while the
funds rate is 10 percent. Since the funds rate is
below the discount rate, there is no incentive
for institutions to use the discount window, so
that borrowing is at a frictional level of $200
million. In these circumstances a cut in the
basic discount rate from 12 percent to 11 per-
cent shifts the demand for borrowed reserves
from BRD to BRD . However, since there is no
interest-sensitive borrowing, the reduction in
the discount rate has no impact on the funds
rate or the frictional level of borrowing. Thus,
if the discount rate is above the funds rate so
that the discount rate is a penalty rate, discount
rate reductions have no impact on interest rates
or borrowing.’

7 Even in a penalty rate environment, a discount rate reduc-
tion may affect interest rates to the extent that the reduction
is perceived as a signal of future Federal Reserve policy.
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THE DISCOUNT RATE SURCHARGE

In March 1980, the Federal Reserve intro-
duced a discount rate surcharge which applied
to large banks that made frequent use of the
discount window. The purpose of the surcharge
was to prevent large banks with access to the
money markets from borrowing excessively
without imposing a higher cost on small banks
with limited access to alternative sources of
funds. The surcharge was applied to banks with
deposits over $500 million that borrowed for
two consecutive weeks or for more than four
weeks in a calendar quarter.®

When introduced on March 17, 1980, the dis-
count rate surcharge was 3 percent. Thus, large
banks subject to the surcharge would pay the
basic discount rate of 13 percent plus the 3 per-
cent surcharge, or a total of 16 percent. The
surcharge was removed on May 8, 1980. Subse-
quently, the surcharge was reintroduced on
November 17, 1980, and remained in effect un-
til November 17, 1981. During this time, the
surcharge rate ranged from 2 to 4 percent.

The use of a discount rate surcharge can be
expected to affect both the pattern of discount
window borrowing and the level of short-term
interest rates. The behavior of large banks
depends on whether they are potentially subject
to the surcharge and on the relative price of
funds obtained in the market as compared to
the price at the discount window.® For example,

8 The formula for applying the surcharge was changed
from a calendar quarter to a moving 13-week period on Oc-
tober 1, 1981,

9 The behavior of large banks under a surcharge depends
crucially on the frequency criteria used in applying the sur-
charge. Thus, banks which do not see themselves as being
seriously constrained by a surcharge may behave very dif-
ferently from banks that are so constrained. Furthermore,
frequency criteria may alter banks’ decisions as to when to
use the discount window, leading to unpredictable week-to-
week changes in borrowing demand. These considerations
highlight the complexity of modeling bank behavior when a
surcharge is in effect.



when the funds rate is less than the basic dis-
count rate plus the surcharge, large banks
potentially subject to the surcharge will tend to
avoid the discount window and will attempt to
meet their reserve needs in the federal funds
market. In contrast, when the federal funds
rate exceeds the discount rate plus surcharge,
large banks would be expected to return to the
discount window, since the price of reserves
borrowed from the Federal Reserve, including
the surcharge, is less than the cost of federal
funds.

Even though they are not subject to the sur-
charge, small banks are indirectly affected
when a surcharge is in effect. To the extent that
large banks avoid the discount window and at-
tempt to fund their reserve needs in the market,
they place upward pressure on the federal funds
rate. Small banks which borrow reserves are af-
fected in two ways. First, if small banks choose
not to borrow at the discount window, they
must pay the higher market rate. Second, small
banks actually have an incentive to make more
use of the discount window since a higher
market rate increases the attractiveness of
reserves borrowed at the basic discount rate. In-
deed, given a fixed supply of borrowed reserves
in a particular week, to the extent that the sur-
charge induces large banks to reduce their bor-
rowings, the higher market rate will cause small
banks to borrow an offsetting amount, leaving
the total amount of discount window borrow-
ings unchanged.

The Surcharge and the Demand for
Borrowing

The impact of the discount rate surcharge on
the demand for borrowing can be analyzed by
dividing the total demand for borrowed
reserves into the demands for borrowed
reserves by large banks and small banks,
respectively.

(3a) BRP = BR + b  (F-rD-§)

(3b) BRY = BRg + bgF-1D)

Equation (3a) describes the demand for bor-
rowing by large banks subject to the
surcharge.!® Borrowing by large banks is made
up of an interest-insensitive amount, B_RL, plus
an amount which depends upon the spread be-
tween the funds rate, rF, and the basic discount
rate, rD, plus the surcharge rate, S. When the
funds rate is below the basic discount rate plus
surcharge, large banks are assumed to under-
take only interest-insensitive borrowing.

Equation (3b) describes the demand for bor-
rowing by small banks. Borrowing by small
banks is made up of an interest-insensitive
amount, BRg, plus an amount that depends
upon the spread between the basic discount rate
and the funds rate. Small banks are not directly
affected by the surcharge rate.

The impact of the introduction of a sur-
charge on the total demand for borrowed
reserves is shown in Figure 5. In the absence of
a surcharge, the total demand for borrowed
reserves, BRD, is the sum of the separate
demands by large and small banks. The in-
troduction of a surcharge on large banks causes
a change in their behavior. With a surcharge,
Sy, when the funds rate is between the basic
rate, rDg, and the basic rate plus surcharge,
rDg + 81, there is no interest-sensitive borrow-
ing by large banks. The total demand for bor-

10 In order to simplify the analysis in light of the problem
of modeling the impact of frequency criteria on surcharge
borrowing, it is assumed that all large banks are subject to
the surcharge in a given week. To the extent that all large
banks are not subject to the surcharge, the interest rate im-
plications of the surcharge are attenuated. Furthermore,
frequency criteria may cause the demand for borrowed
reserves by large banks to undergo considerable week-to-
week variations.
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rowing consists of the interest-insensitive bor-
rowing by both large and small banks plus the
interest-sensitive borrowing by small banks.
When the funds rate rises above the basic dis-
count rate plus surcharge, rDg+Sj, interest-
sensitive borrowing by large banks is restored.
Thus, with a surcharge, Sy, the total demand
for borrowed reserves is shown as the curve
BRDL.'* With a larger surcharge, S;, the de-

11 without a surcharge, the total demand for borrowed
reserves is given by:

BRD = BRy + BRg + (b +bg) (tF—rD).

With a surcharge and with the funds rate below the dis-
count rate plus surcharge, the total demand for borrowed
reserves is given by:

BRD = BR] + BRg + bg(rF~1D).

With a surcharge and with the funds rate above the dis-
count rate plus surcharge, the total demand for borrowed
reserves is given by:

BRD = BR| + BRg + b (tF-rD-S) + bg(rF-1D).

Thus, the steeper slope of the borrowing demand curve,
BRDI, in Figure 5 when the funds rate is between the basic
discount rate and the basic rate plus surcharge corresponds
to the second case where only small banks have interest-
sensitive borrowing.
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mand for borrowed reserves is given by BRD2,
That is, the higher the surcharge, the greater the
range over which large banks tend to avoid the
discount window.

The Surcharge and Interest Rates

The discount rate surcharge has a number of
important implications for the level of market
interest rates. The main points are summarized
first and are then discussed in more detail
below.

1. For a given supply of borrowed reserves, a
discount rate surcharge raises market interest
rates as compared to a situation of no sur-
charge. Moreover, a surcharge can affect
market interest rates even if no borrowing oc-
curs at the surcharge rate.

2. The impact on market rates of a given sur-
charge is not uniform but depends upon the
quantity of borrowed reserves supplied. In
general, a surcharge of a given amount has a
larger impact on market rates at higher levels of
borrowing.

3. The imposition of a surcharge has a
smaller impact on market rates than an equal
increase in the basic discount rate.

4. Changes in the surcharge rate may or may
not have an impact on market rates depending
on the position of the market rate relative to the
surcharge.

Generally speaking, a discount rate surcharge
affects market interest rates by changing the
relative cost of funds obtained via the discount
window versus funds obtained in the market.
Suppose that the funds rate is between the basic
discount rate and the discount rate plus sur-
charge. In this situation, large banks subject to
the surcharge have an incentive to reduce their
discount window borrowing and to increase
their borrowing in the funds market. These ac-
tions cause the funds rate to be bid up relative
to the basic discount rate. Small banks, initially
unaffected by the imposition of the surcharge,
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tend to increase their discount window borrow-
ing in response to the widening spread between
the funds rate and the basic discount rate. It is
important to note that the increase in the funds
rate occurs in response to large banks’ attempts
to avoid paying the surcharge. Thus, the rise in
the funds rate can occur even if no large banks
actually borrow at the surcharge rate.

These points are illustrated in Figure 6. In the
absence of a surcharge, the demand for bor-
rowed reserves is given by BRD. With the sup-
ply of borrowed reserves, BRS, the initial funds
rate, rFp, is above the basic discount rate, rDy.
In this situation, some interest-sensitive bor-
rowing by both large and small banks would oc-
cur. With a surcharge, however, the demand
for borrowed reserves is given by BRD*, and
the funds rate rises from rFg to rFy in order to
induce small banks to absorb the borrowed
reserves that are no longer demanded by large
banks subject to the surcharge. Moreover, since
the funds rate is between the discount rate and
the discount rate plus surcharge, there would be

10
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no interest-sensitive borrowing by large banks.
While a surcharge tends to raise market in-
terest rates, the size of the impact on market
rates varies with the level of borrowing. In
general, a given surcharge has a larger effect at
higher levels of borrowing. The reason is that
for a relatively small supply of borrowed
reserves, the funds rate does not have to rise by
much in order to induce small banks to offset
the reduction in borrowing by large banks caus-
ed by the surcharge. In contrast, with a relative-
ly large supply of borrowed reserves, the funds
rate has to rise by a greater amount in order for
banks to borrow the quantity supplied. In fact,
the funds rate may rise above the basic discount
rate plus surcharge, giving both large banks and
small banks an incentive to use the discount
window.

Figure 7 shows how the impact of a surcharge
on interest rates may vary depending on the
level of borrowing. With a surcharge of a given
amount, S, the demand for borrowed reserves
is given by BRD*. If the supply of borrowed
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reserves is BRS, the equilibrium funds rate is
rFg. Since the funds rate is between the basic
discount rate, rDy), and the basic rate plus sur-
charge, rDg + S, all interest-sensitive borrowing
is done by small banks. In contrast, with bor-
rowing supply curve BRS’, the funds rate, rFy,
is above the basic rate plus surcharge, rDg+ S,
so that both large and small banks borrow at
the discount window. Comparison of the two
cases shows that the surcharge has a larger im-
pact on the spread between the funds rate and
basic discount rate for higher levels of borrow-
ing.

A third property of a discount rate surcharge
is that a surcharge has a smaller impact on
market rates than an equal change in the basic
discount rate. That is, a 1 percent surcharge has
less of an impact on market rates than a 1 per-
cent increase in the basic rate. Moreover, since
an increase in the basic rate generally raises
market rates on a one-for-one basis, a discount
rate surcharge increases market rates by only a
fraction of the surcharge.
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The reason for this difference is that a change
in the basic discount rate makes the discount
window less attractive to both large banks and
small banks. In contrast, a discount rate sur-
charge directly alters the behavior only of large
banks subject to the surcharge. Thus, for an
equal increase in the two rates, the demand for
borrowed reserves is reduced by a greater
amount in the case of the basic rate. As a conse-
quence, the market rate must rise by more in
the case of a change in the basic rate to induce
banks to return to the discount window and ab-
sorb the fixed supply of borrowed reserves.

A comparison of changes in the basic dis-
count rate and the discount rate surcharge is
shown in Figure 8. Initially, for a basic dis-
count rate of rDg, the demand for borrowed
reserves is given by BRD. With a fixed supply
of borrowed reserves, BRS, the initial funds
rate is rFq. A 1 percent increase in the basic dis-
count rate causes a reduction in the demand for
borrowed reserves by both large and small
banks so that the BRD curve shifts to BRD'
and the funds rate increases to rFy. In contrast,
a 1 percent discount rate surcharge leads to a
reduction in the demand for borrowed reserves
by large banks only. In this situation, the bor-
rowing demand curve shifts from BRD to
BRD* and the funds rate rises to rFy. Thus, an
increase in the basic discount rate results in a
larger increase in the funds rate than does an
equal increase in the surcharge.

While a discount rate surcharge generally has
an impact on market interest rates, there are
important circumstances in which changes in
the surcharge may not affect market rates.
Specifically, a discount rate surcharge only af-
fects market rates to the extent that it alters the
behavior of banks subject to the surcharge.
Thus, for example, if a surcharge is in effect
and the funds rate is currently lower than the
basic discount rate plus surcharge, large banks
do not have an incentive to use the discount

1"



Table 1
DISCOUNT RATE HISTORY:
POST OCTOBER 1979

Date* Basic Rate Surcharge
(in percent) (in percent)
1980
February 15 13 —
March 17 — 3
May 8 — 0
May 30 : 12 —
June 13 11 —
July 28 10 —
September 26 11 -
November 17 12 2
December 5 13 3
1981
May 5 14 4
September 22 — 3
October 12 — 2
November 2 13 —_
November 17 — 0
December 4 12 —
1982
July 20 1112 —_
August 2 11 —
August 16 102 —
August 27 10 -

*Effective date of rate changes at the Federal Reserve
Bank of New York. NOTE: The discount rate was 12
percent at the time of the October 1979 operating pro-
cedure switch.

window. In this situation, an increase in the
surcharge would not be expected to have an im-
pact on market rates, since it would not induce
any further reduction in discount window usage
by large banks.

In a similar manner, a reduction in a discount
rate surcharge may not affect market interest
rates. To be effective in reducing market rates,
a cut in the surcharge would have to be large
enough so that large banks would have an in-
centive to return to the discount window. That
is, under circumstances in which large banks
are avoiding the discount window because of

12

the presence of a surcharge, a cut in the sur-
charge would have to be large enough to place
the basic discount rate plus surcharge below the
funds rate. Only then would large banks have
an incentive to return to the discount window.

EMPIRICAL ANALYSIS

This section contains a variety of empirical
evidence on the role of the basic discount rate
and the discount rate surcharge in the period
since October 1979. The analysis is divided into
two parts. In the first part, the effects of
changes in the basic discount rate and the dis-
count surcharge on market interest rates are ex-
amined. The second part contains a more
detailed discussion of the impact of the sur-
charge on the behavior of large banks and on
the demand for borrowed reserves.

The Impact of Discount Rate Changes

A history of recent changes in the basic dis-
count rate and discount rate surcharge is shown
in Table 1. In the post-October 1979 period the
basic rate has been changed 14 times and has
ranged from 10 to 14 percent. A 3 percent sur-
charge was imposed in March 1980 and re-
moved in May 1980. The surcharge was reim-
posed in November 1980 at a rate of 2 percent
and was subsequently raised to 3 percent in
December 1980 and to 4 percent in May 1981.
The surcharge was then lowered to 3 percent in
September 1981, to 2 percent in October 1981,
and was removed in November 1981.

The previous analysis suggests that both the
basic discount rate and the discount rate sur-
charge can have a significant impact on market
interest rates when the Federal Reserve employs
a nonborrowed reserve operating procedure. In
order to measure these effects, a simple weekly
model of the reserves market was estimated
over the period from October 1979 to May
1982. The model, shown in Table 2, is a re-
duced form of the model of the demand and
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Table 2
THE IMPACT OF DISCOUNT RATE CHANGES

1. Model

ArF =ag+aj *Dl1«ArD+ap-D2-ArD +ag3-

AS +a4-ANBR + as* ARR + ag* ANETCO

where
tF = federal funds rate
D = basic discount rate
D1 = dummy variable for discount rate increases (=1 for increases, =0 otherwise)
D2 = dummy variable for discount rate decreases (=1 for decreases, =0 otherwise)
S = discount rate surcharge
NBR  =nonborrowed reserves
RR = required reserves

NETCO = potential net carryover of excess reserves

1I. Estimation

ArF = —0.0119 + 1.1598D1-ArD + 0.1629-D2: ArD
(=0.1766) (2.3405) (0.3385)

+ 0.6452+AS — 0.0003 - ANBR + 0.0006+ ARR — 0.0016-ANETCO
(3.8445)  (—2.5326) (2.3678) (=2.9673)

Sample period: weekly, October 17, 1979 to May 5, 1982
R2 = 2240 Standard Error of Regression = 0.7476

Durbin-Watson Statistic = 1.84

NOTE: The federal funds rate, the basic discount rate, and the surcharge rate are measured in percentage points and are based

on seven-day averages for the statement week ending Wednesday.

carryover of excess reserves are measured in millions of dollars.

Nonborrowed reserves, required reserves, and potential net

supply of borrowed reserves presented earlier.
In this reduced form, changes in the federal
funds rate, rF, are related to changes in the
basic discount rate, rD, changes in the discount
rate surcharge, S, changes in nonborrowed
reserves, NBR, changes in required reserves,
RR, and changes in the net carryover of excess
reserves, NETCO.'?
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The theoretical analysis suggests that the im-
pact of discount rate changes differs according

12 Under present reserve accounting procedures,
depository institutions are allowed to carry forward into the
following settlement period excess reserves or a reserve defi-
ciency of up to 2 percent of reserve requirements. Thus, this
carryover provision affects the net supply of borrowed
reserves in a given week.
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to whether the funds rate is above or below the
basic discount rate. In fact, it is possible to
distinguish four cases: (1) a basic discount rate
increase without a penalty rate, (2) a discount
rate increase with a penalty rate, (3) a discount
rate decrease without a penalty rate, and (4) a
discount rate decrease with a penalty rate. As a
practical matter, however, 10 of the 11 discount
rate changes during the sample period fell into
categories (1) and (4). Thus, two dummy
variables were created in order to distinguish
the effects of increases versus decreases in the
basic discount rate. The coefficient a; measures
the impact on the funds rate of an increase in
the basic rate. Because all basic discount rate
increases during the sample period occurred in
a nonpenalty rate setting, the coefficient aj
would be expected to have a value close to one.
In contrast, the coefficient a5 measures the im-
pact on the funds rate of a decrease in the basic
discount rate. Since most cuts in the basic dis-
count rate occurred in a penalty rate environ-
ment, ap would be expected to have a value
close to zero.'*

The empirical results in Table 2 strongly sup-
port the view that discount rate increases can
have a significant effect on market rates under
a nonborrowed reserves operating procedure.
The value of the coefficient a; indicates that an
increase in the basic discount rate by 1 percen-
tage point leads to a rise in the funds rate of ap-
proximately 1.16 percentage points. Thus, in-
creases in the basic discount rate have approx-
imately a one-for-one effect in raising market
rates in an environment of lagged reserve ac-
counting and a nonborrowed reserve operating
procedure.

13 1t should be noted that over a sample period that con-
tained more observations in categories (2) and (3), it might
be useful to develop additional dummy variables. While in
principle it might be possible to extend this type of
categorization to surcharge changes, in practice collinearity
between basic discount rate changes and surcharge changes
prevented its application.
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In contrast, the coefficient on basic rate
reductions, aj, is small and not statistically dif-
ferent from zero. Thus, during the sample
period, reduction in the basic discount rate had
little or no independent effect on market rates.
The explanation of this result is that most of the
cuts in the basic rate occurred when the funds
rate was below the discount rate. Under these
circumstances, the previous analysis suggests
that discount rate reductions do not have an im-
pact on market rates.

The reaction of market rates to changes in
the discount rate surcharge also is consistent
with the theoretical discussion. The surcharge
coefficient, a3, is significant and indicates that
a 1 percent surcharge raises the funds rate by
approximately 65 basis points. That is, while
changes in the surcharge affect market rates,
these changes have a smaller impact than
changes in the basic discount rate. Moreover, a
surcharge of 3 percent increases market rates by
approximately 2 percentage points, a result
similar to that obtained in the Federal Reserve
System study of the impact of the new
operating procedures.’*

Surcharge Borrowing and Interest Rates

While the empirical analysis confirms the im-
portance of discount rate changes on market in-
terest rates, a more detailed analysis is
necessary to gauge the impact of the discount
rate surcharge on the behavior of large banks
and on the total demand for borrowed reserves.
Some information can be obtained by dividing
the sample period, October 1979-May 1982, in-
to weeks in which a surcharge was in effect and
weeks without a surcharge. This procedure
shows that large banks’ borrowing as a percent
of total borrowing averaged 60 percent in weeks
without a surcharge compared with an average

14 p, Keir, p. A-6.
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Surcharge Rate Weeks

Table 3

SURCHARGE BORROWING

Amount Borrowed
at the Surcharge

Number of Institutlons

Surcharge Borrowing
as 8 Percent of Total
Borrowing by Large

Surcharge Borrowing
as a Percent of

(percentage in ($ millions) Paying the Sarcharge Institations Total Borrowing
polnts) Effect Mean Range Mean Range Mean Range Mean Range
2 8 174 0-669 8 0-30 15 0-45 10 0-31
3 i3 81 0-395 5 0-29 11 0-53 5 0-26
4 20 96 0-494 5 0-14 9 0-48 b 0-20

of 52 percent in weeks with a surcharge. Thus,
there was a tendency for large banks to borrow
relatively less and small banks to borrow
relatively more in weeks in which a surcharge
was in effect.

A more detailed picture of surcharge borrow-
ing is provided in Table 3. These data indicate
that, at times, surcharge borrowing comprised
as much as 50 percent of the total borrowing of
large banks and as much as 30 percent of total
borrowing by all institutions. The table also
provides evidence on the relationship between
the size of the surcharge and the number of in-
stitutions borrowing at the surcharge rate.
While as many as 30 institutions paid the sur-
charge in a given week in which a 2 or 3 percent
surcharge was operative, this number was
reduced by half in the presence of a 4 percent
surcharge. Furthermore, regardless of the sur-
charge rate in effect, the amount of surcharge
borrowing varied over a wide range, high-
lighting the difficulty of forecasting the de-
mand for borrowing in weeks in which a sur-
charge was in effect.

The theoretical analysis presented earlier sug-
gested that the behavior of large banks under a
surcharge should depend on the relationship of
the funds rate to the basic discount rate plus
surcharge. In particular, when the funds rate is
below the discount rate plus surcharge, one
would expect relatively little usage of the dis-
count window by large banks potentially sub-

Economic Review @ September-October 1982

ject to the surcharge. In contrast, with a funds
rate above the discount rate plus surcharge, the
discount window becomes a more attractive
source of funds to large banks.

This analysis is supported by the data
presented in Chart 1, which shows the amount
of surcharge borrowing as a percent of total
borrowing in weeks in which a surcharge was in
effect. The blue bars indicate those weeks in
which the funds rate is below the discount rate
plus surcharge, while the black bars identify
weeks in which the funds rate is above the dis-
count rate plus surcharge. There is a clear
tendency for the proportion of surcharge bor-
rowing to increase in weeks in which the funds
rate is above the basic discount rate plus sur-
charge. Thus, the proportion of surcharge bor-

" rowing to total borrowing appears to be related

to the relative prices of reserves obtained in the
market versus reserves obtained at the discount
window.

The previous theoretical analysis suggests
there are two important ways in which the sur-
charge affects the demand for borrowing. First,
a surcharge tends to reduce the demand for bor-
rowing at any given spread between the funds
rate and the basic discount rate. This relation-
ship is examined in Chart 2, which compares
the spread to total borrowing. The black dots
depict weeks in which no surcharge was in ef-
fect while the blue dots correspond to weeks in
which a surcharge was in effect. In general, the
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Chart 1
INTEREST SENSITIVITY OF SURCHARGE BORROWING

Surcharge Borrowing
Total Borrowing

Surcharge Borrowing
Total Borrowing

discount rate
Weeks in whic

Weeks in which the federal funds rate was greater than the

lus surcharge.
the federal funds rate was less than the

30 discount rate plus surcharge. —.30
* Weeks in which there was no surcharge borrowing.

.20} ~.20

.10 —.10

i
nnflllon o
Weeks in which a sur-
charge was in effect

Table 4
SPREAD BETWEEN FEDERAL FUNDS RATE AND DISCOUNT RATE
AT ALTERNATIVE BORROWING LEVELS

(Percentage Points)

Borrowing

(millions Surcharge =2 Surcharge=3 Surcharge =4

of dollars) No Surcharge Percent Percent Percent
1,000 1.04 1.61 2.00 2.49
1,500 1.71 2.65 3.29 4.09
2,000 2.44 3.77 4.69 5.83
2,500 3.21 4.96 6.17 7.67

Estimated Equation
In (Spread)= —8.4576 + 0.2178 ¢ S + 1.2296 * In(BR)

(—9.6728) (6.7905) (10.1316)
where
In = natural logarithm
Spread = federal funds rate — basic discount rate
S = discount rate surcharge
BR = borrowed reserves

Sample period: weekly, October 17, 1979 to May 5, 1982

R2 = 5883 Standard Error of Regression = 0.5674

Durbin-Watson Statistic = 0.83

NOTE: The discount rate surcharge and the spread between the federal funds rate and the basic discount rate are measured

in percentage points and are based on seven-day averages for the statement week ending Wednesday. Borrowed reserves are
measured in_millions of dollars.
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Chart 2
BORROWING AND THE SPREAD BETWEEN THE FEDERAL FUNDS RATE AND THE
BASIC DISCOUNT RATE: POST OCTOBER 1979
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blue dots occur higher and to the left of the
black dots. That is, the presence of a surcharge
appears to reduce the demand for borrowing so
that a higher spread is required to induce a
given level of borrowing when a surcharge is in
effect than when no surcharge is in effect.
Second, the surcharge does not uniformly af-
fect the demand for borrowing. That is, at
higher levels of borrowing, any given surcharge
will have a greater impact on the spread than at
lower levels of borrowing. This relationship, as
well as the impact of the surcharge on the de-
mand for borrowing discussed above, is clearly
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Borrowing (3 billions)

illustrated in Table 4. The information in this
table was obtained from a simple log linear
regression of the spread as a function of bor-
rowing and the discount rate surcharge shown
in Table 4.'* For each surcharge rate, this equa-
tion was used to calculate the spread that would
result at the indicated levels of borrowing. With
this nonlinear borrowing function, the spread

15 The sample period excluded weeks in which the spread
between the funds rate and the basic discount rate was
negative.
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between the funds rate and the basic discount
rate is 1.04 percentage points when borrowing
is $1 billion but 2.44 percentage points when
borrowing is $2 billion. The imposition of a 2
percent surcharge has the effect of raising the
spread by 0.57 percentage points with borrow-
ing at $1 billion. In contrast, the 2 percentage
surcharge raises the initial spread by 1.33
percentage points at a borrowing level of $2
billion. Similarly, a 3 or 4 percent surcharge
raises the spread at each level of borrowing, but
an increasing amount at higher levels of bor-
rowing. Thus, while the discount rate surcharge
generally reduces the demand for borrowing, its
impact increases with the size of the surcharge
and with the level of borrowing.

SUMMARY AND CONCLUSIONS

This article has examined the short-run im-
plications of the basic discount rate and dis-
count rate surcharge for market interest rates
and discount window borrowing under reserve
targeting. The analysis shows that when the
basic discount rate is not a penalty rate,
changes in the basic rate have a one-for-one im-
pact on market rates but no immediate effect
on discount window borrowing. In contrast,
with a penalty discount rate, discount rate
changes have no direct impact on interest rates
or borrowing.
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The analysis of the discount rate surcharge is
more complex. While the surcharge may not
immediately affect the total amount of discount
window borrowing, it tends to reduce the pro-
portion of borrowing done by large banks and
to increase the proportion done by small banks.
Moreover, while a surcharge generally raises
market rates by an amount less than an equal
increase in the basic rate, its impact is variable
and difficult to predict. In general, the effect of
the surcharge depends both on the factors
determining which large banks are subject to
the surcharge and on the level of borrowing
that must be done by all institutions. Finally,
changes in the surcharge may or may not have
an impact on market rates depending on the
relationship of market rates to the cost of funds
at the discount window.

The empirical evidence presented generally
supports the theoretical analysis. In the period
since the adoption of reserve targeting, in-
creases in the basic discount rate have generally
had a one-for-one effect on market rates. In
contrast, reductions in the basic rate have had
little influence on market rates. On average, the
discount rate surcharge also appears to have
had a significant effect on market rates.
However, the impact of the surcharge on large
bank behavior and on the demand for borrow-
ing seems to have been quite variable.
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