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INCE 1980 all depository institutions have been
required to hold reserve balances in the form of Trea-
sury coins and Federal Reserve notes either in their
own vaults or on deposit at their regional Federal
Reserve Banks. These reserve balances pay no interest,
so the foregone interest earnings on the investments
the firm could otherwise have made can be viewed as
a tax'

This tax lowers the firm’s expected stream of future
income net of taxes which, other things the same,
reduces the capital value of the firm. The tax varies
with the general level of interest rates as well as the
spread between bank lending and borrowing rates.
Prior to 1980, the tax had differential effects across
banks depending on the tax rate (required reserve
ratio) faced by these various firms. This was particu-
larty true with respect to member vs. nonmember
banks of the Federal Reserve System. These differen-
tial tax effects are important. Equity considerations
aside, they artificiaily raise the operating costs of some
firrns relative to others engaged in essentially the same
business activity. This distorts rates of production and
the allocation of resources among the differentially
taxed firms and lowers the value of output for given
costs,

The Monetary Control Act of 1980 imposed uniform
reserve requirements on all depository institutions by
raising reserve requirements for nonmember banks,
while lowering them for member banks. The purpose
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'For discussions of the effects of differential reserve requirements,
see Fama (1985); Cargill and Garcia (1982); Gilbent {1978); Gilbert
and Lovati {1978); Prestopino (1976); Goldberg and Rose (1976}
and Knight (1974).

zSee Goldberg and Rose {1976) and Prestopino (1976).
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of this article is to analyze the effect this legislation has
had in eliminating the differential tax effect of interest
rate changes on member vs. nonmember banks. In
particular, the paper examines whether the act was
effective in revising the response of bank capital values
{stock prices! to interest rate changes. Since any revi-
sion in differences in tax rates between groups gener-
ally benefits one group over another, the paper pro-
vides some rough estimates of this as well,

RESERVE BEQUIHEMENTS: PRE-1980

Prior to the Monetary Control Act, reserve require-
ments for nonmember banks were set by the various
state banking authorities. These differed across states
with respect to the reserve ratio, the form in which the
reserves were required to be held, the method and
frequency of policing and the penalty imposed for
deficiency.* While differences existed, the reserve re-
quirements of state banking authorities generally were
mare lenient than those of the Federal Reserve System.
This appears to have been so with respect to the form
of the reserves, policing and penalties for deficiency

Specifically, 30 of the 50 state banking authorities
allowed banks to hold at least a portion of their re-
serves in interest-earning assets, 36 states did not
require periodic reporting of reserve and deposit bal-
ances and 22 had no monetary penalty for deficient
banks * In contrast, Fed members had to hold reserves
either in their vaults or on depaosit at a Federal Reserve
Bank. These reserve balances earned no interest.
Member banks reported their deposit and reserve
balances to the Fed on a weekly basis, and a monetary
penalty was enforced for deficient banks.

The left side of table 1 gives the reserve require-

*See Gilbert and Lovati {1878), Prestopinec (1976} and Knight (1974),

*See Gilbert and Lovati (1978}, p. 32, and Knight (1974}, p. 12-13,
for listings of the various state requirements.

5Seven states imposed reserve requirementis that were roughly
identical to those of Fed members. These states were Arkansas,
California, Kansas, Nevada, New Jersey, Okishoma and Utah.
Nonmember banks in these states are excluded from the data
sample in the tests conducied below.
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ments that apphed to Federa] Reserve member banks
before November 1980." These reserve ratios were at
least as high as those imposed by the various state
banking authorities for nonmember banks and. in
most cases, they were higher’

Other things the same, the more stringent reserve
requirements for Fed members raised the cost of
maintaining a given level of deposits relative to the
cost experienced by nonmembers. Table 2 uses the
datain table 1 to calculate the tax for member banks at
various levels of net demand deposits * For example, a
member bank with $100 million in net demand de-
posits was required to hold $11.48 million in reserves.
This resulted in foregone earnings of $918,000 per year
if the market rate were 8 percent.’ The decline in the
expected strearn of earnings was the reserve tax lin
this case, $918,000 per year). Since the capital value of a
firm is the present value of its expected earnings
stream, the tax reduced the capital value of the bank as
well.

5The Monetary Control Act was passed in March 1980, but the new
reserve requirements did not become effective immediately. The
right side of the table indicates the reserve regquirements that would
have been imposed as of November 13, 1980, if there had been no
phase-in period. In fact, these new requirements were phased in
over a period of years (see table 1, note ). For the moment, the
discussion is focused on pre-November 1980 reserve requirements.

"See Gilbert and Lovati (1978) for a listing of the reserve ratios
imposed by the various state authorities.

$The catcutation is intended for illustrative purposes only and ignores
the foregone interest on reserves held against time deposits.

9This represents an upper bound to the tax since the bank would
maintain some reserves even if there were no legal requirement to
do so.

Not only does the reserve tax reduce the expected
earnings streams and capital values of member banks
{those with higher reserve requirements) relative to
nonmember banks, but the earnings streams and cap-
ital values of member banks change relative to non-
mernber banks with changes in either the general level
of interest rates or the spread between bank borrow-
ing and lending rates.

Table 3 illustrates the effect of a change in the level
of interest rates with the spread held constant. In
panel A, the rate at which banks can lend is assumed
to be 10 percent, while the rate paid on deposits (and
other sources of funds) is 5 percent. The reserve re-
quirement for member banks is assumed to be 10
percent. For illustrative purposes, the non-interest-
earnings reserves of nonmembers are assumed to be
zero. The table calculates the amount available for
lending, the annual net revenue and the capital value
of the net revenue stream for each $100 of deposits for
both a member and a nonmember bank.

The reserve requirement lowers the amount that
can be loaned, the stream of net revenue and capital
value of the member relative to the nonmember bank.
The capital value of the member’s revenue stream is
$40, while the nonmember’s is $50. The member's
capital value relative to the nonmember’s is 80 per-
cent. Notice that the absolute difference between the
two capital values is equal to the required reserves of
members ($50 — $40 = $10).

In panel B, both lending and borrowing rates are
assumed to increase to 20 percent and 15 percent,
respectively, while other things remain the same " The
net revenue stream of the nonmember does not
change while the member's stream falls. The increase
in interest rates causes the capital vatue of both banks
to decline. More importantly, however, the capital
value of the member bank drops from 80 percent to 60
percent in terms of the capital value of the nonmem-
ber bank.

Notice that, in this particular case, the absolute

*In the example, the absoiute spread is unchanged but the reiative
spread (iy/i, ) changes. ¥ the ratio of the borrowing to the lending rate
remained constant as the general level of interest rates changed,
relative capital values would not change. The example is intended
for illustrative purposes. A more precise statement of the effect of
interest rate changes is given in the appendix.



difference between the capital values of the two banks
does not change. This is because the banks in this
example have the same level of deposits and, thus, the
differential effect caused by member bank reserve re-
quirements remains constant {see the appendix for a
more formal presentation).

Table 4 is similar to table 3 except that it illustrates
the efiect on relative earnings streams and capital
values of a change in the spread between the interest
rate banks charge on loans and the rate paid on
deposits. The top halves of the two tables are identical.
In panel B of table 4, however, the lending rate is
assumed to increase while the borrowing rate remains
unchanged. The earning streams and capital values of

both banks rise with the capital value of the member
rising relative 1o that of the nonmember.

In this example, the interest rate spread increases as
the bank lending rate rises, while the borrowing rate
remains the same. A qualitatively similar result would
occur if the borrowing rate declined, while the lending
rate remained the same.

While changes in the spread are potentially impor-
tant, two problems arise when testing for this effect.
First, prior to 1981, the interest rate banks could pay
on deposits was subiject to a ceiling. During much of
the earlier portion of the sample period used here, the
ceiling was effective. As a result, changes in the spread
were highly correlated with changes in the general
level of interest rates. Second, the spread between
lending and borrowing rates is the compensation



banks earn for employving their specialized resources
to intermediate financial transactions. When borrow-
ing and lending rates are free to move, as was true after
1981, competition among intermediaries assures that
the spread is just sufficient to cover costs. Unless there
is a change in the technology of the intermediation
process, there is little reason to expect the spread to
vary significantly. For these reasons, the spread is
excluded in the following empirical analysis and at-
tention is focused on variation in the level of interest
rates .

i regressions not reported here, the product of a dummy variable
and various proxies for the spread were tested. The dummy variable
was used to control for the period of deposit rate ceilings that
prevaited prior to 1981. The dummy variable assumed a value of
one for the period since relaxation of the interest rate ceilings on
deposits (I/1981-I1V/1983), and zero otherwise. The coefficient of

The right side of table 1 shows the reserve require-
ments of depository institutions after the implementa-
tion of the Monetary Control Act.” These reserve re-
quirements apply to depository institutions
regardless of Fed membership. They substantially re-
duce the required reserve balances of member banks

this variabie did not differ significantly from zero. The proxies for the
lending rate used to calculate the spread were the one-month
commercial paper rate, the 4-6 month commercial paper rate and
the 90-day bankers acceptance rate. The borrowing rate proxy was
the Federal Reserve discount rate.

“See table 1, note 6, for a discussion of the period over which the new
requirements were phased in. In the text, the phase-in period is
ignored unless otherwise mentioned.



at each level of net demand deposits, while generally
increasing them for nonmember banks,

Table 1 alsc presenis the pre- and post-reserve
requirements on time and savings deposits. Before the
Monetary Control Act, required reserve holdings
against personal and nonpersonal time deposits
ranged from 1 to 6 percent (with a minimum average
requirement of 3 percentl, while those on savings
deposits were 3 percent. The act reduced these re-
quiremnents to zero for personal time and savings
accounts,” Since these deposits represent a substan-
tial portion of total time and savings deposits, this
change results in a significant reduction in member
bank required reserves.” Furthermore, the reserve re-
quirernent on managed liabilities and the supplemen-
tary reserve requirement on time deposits of $100,000
or more were reduced to zero in July 1980.

while the change in the level of required reserves
mandated by the act is clearly important for some
issues, what is most important for the purpose of this
paper is that this legislation imposes uniform reserve
requirements across member and nonmember banks.
{See the insert on page 18 for a discussion of some
other provisions of the acl.}

The phase-in period for the new reserve require-
ments, which extended through 1984 for member
banks, will not be complete for nonmembers until
September 1987 This will mitigate the quantitative
effect of the change on the following estimates but the
expected gualitative effect should show through.*

In an effort to evaluate the implications of the above
argument, quarterly data on the share prices and
demand deposit liabilities of 40 publicly traded bank
holding companies were examined. The holding com-
panies were divided into two categories depending on

3Gee table 1, note 8, for a definition of personal vs. nonpersonal time
and savings deposits.

“For example, for banks in the Eighth Federal Reserve District, the
personal portion of savings deposils was more than five times
greater than the nonpersonal portion, while the personal portion of
time deposits was more than four times the nonpersonal portion.

*See Pearce and Roley (1983) and {1985).

whether the subsidiary banks making up an individual
holding company were members or nonmembers of
the Federal Reserve System.* The stock prices of each
holding company were adjusted for stock splits and
stock dividends, and simple quarterly averages of
stock prices and demand deposit liabilities were com-
puted for each of the two categories of holding com-
panies. The sample period runs from 1/1974-1V/1983.

The previous arguments imply that the capital val-
ues of member relative to nonmember banks will be
related in a specific way to certain other variables.
Consequently, the variable to be explained (depen-
dent variable} in the following regression is the ratio of
the average stock prices of member to nonmember
banks. For purposes of the empirical estimate, the
dependent variable is expressed in log form.

The following empirical analysis is primarily con-
cerned with the relationship between the dependent
variable and the level of interest rates. Since an in-
crease in the level of interest rates is thought to reduce
member bank capital values relative to those of non-
member banks, the sign of the estimated coefficient on
the level of interest rates is expected to be negative.
Further, the above arguments indicate that the rela-
tionship between these variables will change in a
particular way following implementation of the Mone-
tary Control Act.”” Consequently, an interaction term is
inciuded in the regression as an independent vari-
able.”

The interaction term is included to test for the effect
that the Monetary Control Act has had in eliminating
the differential response of the capital values of mem-
bers vs. nonmembers to interest rate changes. The
interaction term is the product of a coefficient (to be
estimated), a dummy variable and the level of the
interest rate. The dummy variable assumes a value of
one for the pericd subsequent to implementation of
the Monetary Control Act, while its value is zero dur-
ing the earlier period. Since the hypothesis suggests
that the uniform reserve requirements embodied in
the legisiation will eliminate the adverse conse-

“The data set includes only state-chartered banks. Nationally char-
tered banks are required to be members of the Fed, but are ex-
cluded from this sample mainly because they are much larger on
average than state-chartered banks and are subject to different
regulatory agencies.

vSee the appendix for a summary of the theory that underfies the
estimating equation,

*The proxy employed for the general fevel of interest rates is the
corporate Aaa bond rate. A long-term interest rate was selected
since it is presumed to represent some average of current and
expected future shorter-term interest rates.




Chart 1
Ratio of Member Banks to Nonmember Banks
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quences experienced by member banks when the
general level of interest rates rise, the expected sign of
the coefficient on the interaction term is positive. Were
it not for the phase-in period, the absolute values of
this coefficient and the coefficient on the level of
interest rates would be the same, indicating that the
elimination of differential reserve requirements com-
pletely eliminates the differential response of member
bank capital values to the level of the interest rate.

Finally, the ratio of member to nonmember demand
deposit liabilities is included as a scale variable. The
sign of the coefficient on this variable is ambiguous.
However, variation in the size of members relative to
nonmembers can affect the dependent variable (see
appendix) and, if the regression does not control for
this variation, it can contaminate estimates of the
other coefficients.

Table 5 presents the resulls of the regression. The
variable included to control for differences in the scale

of the two types of banks is significant and positive.

For the purposes of this paper, the coefficients on
the interest raie and the interaction term are the most
interesting. As expected, the coefficient on the interest
rate is negative and significant, indicating that a higher
interest rate is associated with a lower value of the
dependent variable.

The sensitivity of the dependent variable to interest
rate changes is measured by its interest rate elasticity.
An estimate of the average elasticity during the period
prior to the Monetary Control Act is given by the
product of the coefficient of the interest rate and its
average level (8.7 percent). In this case, the interest rate
elasticity is estimated to be — 48i= 055 X 8.7). This
indicates that a 1 percent increase in the interest rate
reduces the share prices of member relative to non-
member banks by about 0.5 percent.

Implementation of the Monetary Control Act ap-
pears to have mitigated this differential effect. The sign
of the interaction term is positive and significant, The
coefficient, however, is less in absolute value than the
coefficient of the interest rate. This is not surprising
given that the new reserve requirements were phased
in and that the phase-in will continue through 1987,

As of this point in the phase-in {IV/1983), and with
the average level of interest rates held constant at 8.7
percent, the interest rate elasticity is estimated to be
~ 30[=(.020 — .055] X 8.7]. This represents a decline
of about 40 percent in the interest rate sensitivity of
the dependent variable. It is impeortant to recognize
that this sensitivity is reduced not only because the
sensitivity of member bank share prices to interest rate
changes declines but also because the legislation, by
imposing uniform reserve requirements on all banks,
increases the interest rate sensitivity of nonmember
bank share prices.

The average level of interest rates rose to about 13
percent subsequent to the Monetary Control Act. Had
the act not been in place, the share prices of member
relative to nonmember banks would have declined by
about 24 percent [=100 X — .48{13.0 — 8.7/8.7]. The
legislation, however, tempered this to a decline of only
15 percent [ =100 X —.30(13.0 — 8.7)/8.71.

The reserve requirements imposed on the deposit
liabilities of financial institutions have the properties
of a tax. This tax varies with the interest rate and has
differential effects across banks depending on their
reserve requirements. An important change in this tax




was made in the Monetary Control Act of 1980. The act
imposed uniform reserve requirements across all
financial firms by raising reserve requirements for
firms that were not members of the Federal Reserve
Systemn, while lowering them for member banks. This
paper analyzes the legislation's effect on the relation-
ship between the interest rate and the stock prices of
member and nonmember commercial banks. As ex-
pected, the legislation has significantly reduced the
differential effect of interest rate changes on the rela-
tive stock price of these banks. In the process, it has
raised the after-tax earnings streams and stock prices
of member banks, other things the same, while lower-
ing both for nonmember banks.
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Let P, D and r represent capital values, deposits and
the required reserve ratio as a function of deposits,
respectively, while i, and i, are the lending rate and
borrowing rate that are common to all banks. If the
subscripts M and N indicate values for member or
nonmember banks of the terms in the subscript, then:
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Note that i,/i, must be less than one. An increase in this
ratio is consistent with a decline in the spread be-
tween lending and borrowing rates,



