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Washington, DC: Board of Governors of the Fed-
eral Reserve System, August 1982. This linear
regression model was estimated for illustrative
purposes only. It was not intended to scientifically
model the borrowing function, which would re-
quire better specification and more sophisticated
estimation techniques.
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that the relationship grew less exact,
and the responsiveness of borrowing to
the rate spread apparently declined.
These changes were probably a result
of increased uncertainty about Federal
Reserve policy and about future federal
funds-discount rate spreads," Banks
tend to be more cautious about using
their discount-window privileges (result-
ing in the flatter slope) and are more
prone to error (resulting in increased
variability), the less certain they are
about future rate spreads.

When monetary policy procedures
were modified in 1982, insulating the
federal funds rate and borrowing from
the vagaries of weekly money supply
growth, the reliability in the borrowing
relationship increased, and borrowing
became more responsive to changes
in the rate spread. Yet, while chart 4c
clearly shows this, it also reveals that
the relationship was nonetheless flatter
and more scattered between 1982 to 1985
than it was between 1975 and 1979.

A number of factors may account for
this. First, the federal funds-discount
rate spread remained more volatile
than it was during the 1975 to 1979
period. Second, there may have been
some lingering uncertainty from previ-
ous operating procedures. The shift in
procedures in late 1982 was gradual,
and banks were slow to realize how

6. Several economists have advanced this hypothe-
sis. See Peter Keir, "Impact of Discount Policy
Procedures on the Effectiveness of Reserve Tar-
geting;' Federal Reserve Staff Study- Volume J
New Monetary Control Procedures, Board of Gov-
ernors of the Federal Reserve System, February
1981; D. H. Resler et al. (August 1982); and Marvin

Federal Reserve operations were being
conducted. Finally, even though cur-
rent procedures tend to smooth the
federal funds rate, they nevertheless
retain the structure of the 1979 to 1982
procedures (that is, biweekly nonbor-
rowed reserve objectives are sought
that force target amounts of borrowing
into the discount window). The federal
funds rate is freer to move with mar-
ket forces than under federal funds tar-
geting, leading to greater uncertainty
about future rate spreads.

Summary
In the clean world of textbook models,
individual banks' demand functions for
borrowed reserves result in an upward
sloping reserve supply relation, com-
monly referred to as the borrowing
function. This can be used by the Fed-
eral Reserve in its attempt to success-
fully implement monetary policy. Obser-
vation, however, reveals that the rela-
tionship is, by no means, exact. It has
often been volatile, and both the volatil-
ity and slope of the relationship appear
to have changed from time to time,
particularly with respect to different
operating procedures. How much these
factors affect the outcome of mone-
tary policy is a matter of debate.

Goodfriend, "Discount Window Borrowing, Mon-
etary Policy, and the Post-October, 1979 Federal
Reserve Operating Procedure;' Journal of Mon-
etary Economics, vol. 12, no. 3 (September 1983),
pp.343-56.
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ECONOMIC
COMMENTARY
One of the functions of the Federal
Reserve System is to provide loans to
depository institutions (generally, banks)
in each district through what is figura-
tively known as the "discount window."

These loans help banks to overcome
temporary liquidity problems, to adjust
their investment portfolios to sudden
changes, and to handle emergency sit-
uations when other sources of credit
are unavailable.

The discount window also plays an
important role, however, as a monetary
policy instrument. In this capacity, mon-
etary policymakers rely on a system-
atic relationship observed between the
volume of borrowing at the discount
window and the difference (spread)
between the federal funds rate and the
discount rate. The federal funds rate
is the rate charged for loans in the inter-
bank market for bank reserves, while
the discount rate is the rate charged for
borrowing reserves at Federal Reserve
Banks. In general, greater or lesser
amounts of borrowing tend to be asso-
ciated with wider or narrower spreads
between the federal funds rate and
the discount rate.

In this Economic Commentary, we
explore how borrowing and the spread
interact, review the monetary policy
role of this relationship, and discuss
some changes in this relationship that
have taken place in recent years.

The Anatomy of Borrowing
Federal Reserve loans fall into three cat-
egories. Loans that allow depositories

Richard L. Mugel is an economic analyst at the
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and the
Money Market
by Richard L. Mugel

Borrowing as
Consecutive Weeks of borrowing within: a percent of

Size of bank weeks domestic
(domestic deposits) borrowing 13 weeks 26 weeks deposits

Under $200 million 4-5 6-7 7-8 2.0
$200 million - $1 billion 3-4 5-6 7-8 2.0
$1 billion - $3 billion 2-3 4-5 6-7 1.5

More than $3 billion 1-2 3-4 4-5 1.0

Table 1 Discount Window Administration Numerical Guidelines

SOURCE: Board of Governors of the Federal Reserve System.

to adjust their portfolios to unanticipated
deposit and loan activity are called ad-
justment credit. Seasonal credit loans
allow certain institutions (farm banks,
for example), special access to the win-
dow to fund seasonal activities, such
as planting and harvesting. This credit
program exists for those institutions
that do not have ready access to alterna-
tive funding in the national money
markets. The extended credit program is
designed to fulfull longer-term needs
resulting from prolonged cash flow prob-
lems of depository institutions.'

Loans are granted at each of the 12
Federal Reserve district banks. While
loans are approved at the discretion of
each bank, the extension of discount-
window credit is not arbitrary. Borrow-
ing is guided by Federal Reserve Regu-
lation A, issued under the authority of
the Federal Reserve Act, as amended
by the Monetary Control Act of 1980.

According to the guidelines, banks
must have an appropriate reason for
borrowing and must have sought alter-
native sources of funding first. Appro-
priate reasons for borrowing include
(1) liquidity needs arising from unantic-
ipated deposit or loan activity, (2) the

1. Because of the special circumstances under
which it is typically issued, the volume of extended
credit borrowing tends to be relatively insensi-
tive to changes in short-term interest rates and
is, therefore, excluded from most expressions of
the borrowing function.

avoidance of overdrafts in reserve ac-
counts and, (3) liquidity needs arising
from outside forces, such as wire trans-
fer failures.

Inappropriate reasons include bor-
rowing to take advantage of a favorable
spread between the discount rate and
rates on other sources of funds, or for
supporting loan and investment activ-
ity.2 In addition, the Federal Reserve
sets guidelines pertaining to the appro-
priate amount, frequency, and duration
of discount-window borrowing for banks
of different size (see table 1).

In spite of these regulations, casual
observation reveals that the volume
of adjustment and seasonal borrowing
at the discount window is quite sen-
sitive to movements in money market
interest rates, suggesting that depos-
itories, as a matter of policy, consider
favorable rate spreads in their borrow-
ing decisions. A positive relationship
between borrowing and the spread of
the funds rate over the discount rate is
not by itself at odds with discount-
window guidelines. It is, in fact, per-
fectly consistent with the behavior
predicted by economic theory.

2. For more information on Regulation A and
discount window guidelines, see The Federal Re-
serve Discount Window, Board of Governors of the
Federal Reserve System, October 1980.



Understanding the
Borrowing Relationship
Traditionally, economists have advanced
two theories to explain banks' behav-
ior at the discount window: the profit
theory and the need theory.' According
to the profit theory, depository insti-
tutions borrow at the discount window,
and repay those loans, whenever it is
profitable. The need theory states that
institutions are naturally reluctant to
increase their indebtedness at Federal
Reserve Banks and will borrow only
when they have to.

Neither of these hypotheses, however,
offers a complete explanation. Taken
together, both the need and the profit
theories of borrowing are able to explain
the discount-window behavior of depos-
itory institutions and to account for
the observed relationship between bor-
rowing at the discount window and
the spread between the federal funds
rate and the discount rate. The most
common approach to understanding
the borrowing relationship begins with
the standard microeconomic assump-
tion that banks seek to maximize their
profits. Consequently, they make cal-
culated decisions, weighing the perceived
cost of a particular activity against its
expected benefits.

The discount rate, however, does
not adequately depict the actual cost of
discount-window borrowing. Deposito-
ries also have to consider the opportu-
nity cost of borrowing. Federal Reserve
regulations limit the use of discount-
window credit and limit the volume,
frequency, and duration of borrowing.
Byapplying for a discount-window loan
today, therefore, a bank may lose easy
access to the window at a later date.
Such a lost opportunity would be costly
if, for example, in the near future the
federal funds rate were to rise well above
the discount rate. Many institutions
may not be willing to take the risk of
threatening their future opportunity to
borrow, unless a favorable gap between
the federal funds rate and the discount
rate presents itself.

3. See Robert C. Turner, Member-Bank Borrowing.
Columbus, OH: Ohio State University, 1938.

Federal funds-
discount rate spread

Chart 1 Borrowing and the Rate Spread
Percent Billions of dollars

SOURCE: Board of Governors of the Federal Reserve System.
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As a consequence, banks must con-
sider past borrowing, future rate spreads
and expected future needs in their cur-
rent borrowing decisions. This concept
can be understood by means of the fol-
lowing analogy: imagine a bank that has
a limited number of tickets to the dis-
count window for use during a specified
period. Since it can't predict its future
need to borrow, the bank will conserve
its tickets, using them when it is to
its greatest advantage. This approach
is consistent with the profit theory of
borrowing.

In addition to opportunity cost, there
are other considerations that encour-
age banks to seek alternative funding
before turning to the discount window.
A bank may be reluctant, for exam-
ple, to risk facing reprimands from Fed-
eral Reserve discount-window officers
should its reason for borrowing be con-
sidered inappropriate. Inappropriate
and excessive loan requests may jeop-
ardize future access to the window and
invite greater scrutiny from federal reg-
ulators. Banks also may wish to avoid
borrowing at the window because, were
it to become known in the market, it
might be interpreted as a sign of weak-
ness that would increase the costs of
borrowing in the market. (Even though
the names of borrowing institutions
are not disclosed by Federal Reserve
Banks, banks nevertheless fear discov-
ery.) Because of these risks, depositories

generally try to avoid borrowing at the
discount window. As a result, they are
willing to pay a higher price for money
from alternative sources and, before
borrowing, will search out these alter-
natives first. Significantly higher pre-
miums in the marketplace, however,
induce banks to overcome their reluc-
tance to borrow from the System; guided
by the profit motive, they will come
to the discount window.

The theoretical foundation upon
which the borrowing function rests,
therefore, is the microeconomic behav-
ior of individual banks. Considering all
costs-explicit and implicit-in their
decision to borrow, banks seek to max-
imize profits. The result is a positive
relationship between the volume of
borrowing at the discount window and
the Federal funds-discount rate spread.
This relationship can be exploited by
the Federal Reserve in its conduct of
monetary policy. By regulating the
supply of non borrowed reserves, the
System is able to determine reserve
market pressures and to influence the
aggregate level of borrowing.

The Borrowing Relationship
and Monetary Policy
Federal Reserve policymakers seek
to foster conditions that are expected

to promote price stability and economic
growth. The System uses bank reserves
as a tool, controlling at anyone time
either the quantity of reserves or their
price (the federal funds rate). Prior to
1979, the Federal Reserve placed greater
emphasis on levels of the federal funds
rate that were thought to be consis-
tent with desired money supply growth.
The relationship between borrowing
and the federal funds rate took on a more
important role after October 1979, when
the Federal Reserve sought to gain bet-
ter control over money supply growth by
focusing more closely on the quantity
of bank reserves in its operating strat-
egy. Despite changes in procedures and
strategies since 1979, the importance
of the borrowing relationship to mon-
etary policy has persisted.

Chart 2
Percent

~ ----------------
Rate spread

rd _

Discount window
borrowing

~ Dollars
Nonborrowed

reserves
Total

reserves

Under non borrowed reserves target-
ing, the procedure employed between
1979 and 1982, target paths for non-
borrowed reserves (reserves supplied
through open-market operations) were
set to produce a federal funds rate and
a level of total reserves thought to be
consistent with a desired growth in the
money supply. Any excess of reserve
demand above the amount supplied
though open-market operations had
to be met at the discount window, re-
sulting in a widening of the spread
between the federal funds rate and the
discount rate.

In late 1982, procedures guiding
open-market operations were modified
because the usefulness of Ml as a guide

4. In daily and weekly practice, the borrowed and
non borrowed reserve procedures look identical:
reserves are supplied or withdrawn in order to
maintain a non borrowed reserve objective. The
difference is in the calculation of that objective.
The non borrowed reserves procedure derived the
objective from a target for total reserves, with an
allowance for borrowing. The borrowed reserves

for monetary policy operations dimin-
ished as the introduction of new deposit
instruments altered the relationship
between Ml and economic activity.
Under the newer procedure, known as
borrowed reserves targeting, the Sys-
tem seeks target levels of adjustment and
seasonal borrowing that are expected
to produce a desired degree of reserve
pressure, allowing non borrowed reserves
to vary with changes in reserve de-
mand:' Unlike non borrowed reserves
targeting, deviations in reserve demand
from reserve supply, as a rule, are met
through open-market operations, not
borrowing, and consequently do not
automatically lead to higher levels of
borrowing and tighter reserve market
conditions. This approach to interweek
variations in reserve demand, has tended
to moderate the intensity of fluctua-
tions in the federal funds rate.

In both non borrowed and borrowed
reserve targeting, the System has relied
on an upward sloping reserve supply
curve, which means that more reserves
are supplied at greater federal funds-
discount rate spreads (see chart 2). Be-
cause depositories tend to seek other
sources of funds before turning to the
discount window, pressure in the money
market drives short-term interest rates,
particularly the federal funds rate,
higher which, in turn, induces banks
to overcome their reluctance to borrow
at the discount window.

Observing the Borrowing Function
While there might appear to be a simple
and precise relationship between bor-
rowing and the rate spread, this is really
not the case. Chart 3, which shows ad-
justment and seasonal borrowing plotted
against the federal funds-discount rate
spread between 1975 and 1985, reveals
both a clear relationship and yet a wide
dispersion of plotted values. Linear re-
gression estimates of the borrowing
function, using the spread as an explan-
atory variable, over a sample from 1975
to 1985, explain 80 percent of the vari-
ation of borrowing, but show a standard
error of $313 million>

Chart 3 The Borrowing Function
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SOURCE: Board of Governors of the Federal Reserve
System.

Several factors may explain the
short-run variability in the borrowing-
spread relationship. Some are predict-
able and can be modeled. These include
expectations of future interest rates
and seasonal events, such as ends of
quarters, holidays, and tax dates. The
other category includes chance factors,
such as wire transfer failures, deposit
and loan fluctuations, random fluctua-
tions in banks' attitudes toward the
discount window and management of
reserve balances, and the degree of
uncertainty about Federal Reserve pol-
icy and future rate spreads.

A closer look at the borrowing rela-
tionship reveals noticeable changes in
the slope and reliability of the borrow-
ing relationship over time, particularly
with respect to different Federal Re-
serve operating procedures. The slope
of the borrowing relation indicates the
responsiveness of borrowing to the fed-
eral funds-discount rate spread. Steeper
slopes indicate greater responsiveness
of borrowing to the spread. The scatter
of plotted values on the other hand, gives
a clue about the reliability of the bor-
rowing relationship, how likely it is
that a given spread will produce a pre-
dictable level of borrowing.

Chart 4a shows that between 1975
and 1979, when the Federal Reserve was
targeting the federal funds rate, the
borrowing relationship was relatively
reliable, and borrowing was highly
responsive to changes in the rate spread.
Under non borrowed reserve targeting
(chart 4b), the scatter of points indicates

procedure subtracts a target for borrowed reserves 5. The borrowing function was estimated using
from the estimated total reserve needs of the weekly and biweekly (reserve statement period)
banking system. data between 1975 and April 1985, using a static

coefficients model of the form discussed in D. H.
Resler et al., "Detecting and Estimating Changing
Economic Relationships: The Case of Discount
Window Borrowings;' Special Studies Paper 165,
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