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Issues in Measuring An Adjusted Monetary Base
JOHN A. TATOM

HE Federal Reserve Bank of St. Louis recently
announced a new measure of the adjusted monetary
base.1 Complications arising from the implementation
of reserve requirements mandated by the Monetary
Control Act of 1980 and changes in the reporting of
deposits at financial institutions were responsible for
the development of this new adjusted monetary base
(AMB) measure.

This article develops an alternative adjusted mone-
tary base measure that empirically implements the
concepts developed by Burger and Rasche in 1977.2

This alternative measure maintains the previous prac-
tice of tying base period reserve requirements, includ-
ing differential reserve ratios across classes of transac-
tions and time and savings accounts, to those in effect
at a past point in time. Although the alternative meas-
ure developed here cannot be extended beyond Oc-
tober 1980 for the same reasons that forced the Bank to
change its adjusted monetary base measure, this alter-
native series provides a more exact measure of the old
AMB. Consequently, the relationship between the
Bank’s new AMB series and a series based on the
earlier conceptual measure used by this Bank can be
assessed more clearly by using the series presented
here.

Comparison of the Bank’s new adjusted monetary
base series prior to November 1980 to the series
developed below indicates that there are no significant

divergences between movements in the two series.

See Alton Gilbert, “Revision of the St. Louis Federal
Reserve’s Adjusted Monetary Base,” this Review (December
1980), pp. 3-10.
The conceptual framework and computational method are
explained by Albert F. Burger and Robert H. Rasche, “Revi-
sion of the Monetary Base,” this Review (July 1977), pp.
13-28.

While there are small differences in the two measures,

they are of minor importance given the source of the
differences and their size.

THE PURPOSE OF THE RESERVE

ADJUSTMENT MAGNITUDE

The money supply process is often analyzed by
expressing the money stock (M) as the product of a
measure of base money (B) and a money multiplier (m),
or

(1) M=mB.

The multiplier is formulated as:

1+k
(2) m=~-’

r±k

where k is the ratio of currency held by the public
(excluding vault cash of depository institutions) to their
transaction deposits (deposits included in M1B), and r
is the average reserve ratio.°

Within this framework, the effects of Federal
Reserve actions on the money stock can be viewed in
two alternative ways. The first is to account separately
for actions that directly affect the base and for actions
that affect the reserve ratio. The second method ad-
justs the reserve ratio and base measure so that
Federal Reserve actions that affect the money stock are
represented only by changes in the monetary base. For
example, a decrease in reserve requirements can be
viewed as lowering the r ratio, thereby increasing the
money stock through an increase in the multiplier.
Alternatively, a decrease in reserve requirements lib-

The reserve ratio is the ratio of total depository institution
base holdings to transaction deposits. The ratio includes
legal reserve requirement ratios and an excess reserve ratio.
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crates reserves and has effects on deposits at financial
institutions that are similar to those associated with an
increase in the source base. Thus, the impact of a
reserve requirement decrease can be isolated in an
appropriate increase in a reserve adjustment magni-
tude (RAM) component of the adjusted monetary base.

The adjusted monetary base is intended to isolate
the effects of Federal Reserve actions that affect the
money stock in a single summary measure. A useful
result of computing a RAM is that the multiplier
becomes invariant with respect to changes in legal
reserve requirement ratios. In this manner, Federal
Reserve actions that influence the money stock are
captured in the adjusted monetary base.

THE COMPUTATION OF THE RESERVE

ADJUSTMENT MAGNITUDE

The purpose of a reserve adjustment magnitude is to
capture in the adjusted monetary base those total
reserve changes that arise from changes in reserve
requirements by the Federal Reserve. To do this, the
appropriate required reserve holdings are determined
through the use of Federal Reserve requirements that
existed in an initial (or base) period.

The difference between required reserves computed
using base period reserve ratios and actual required
reserves is the amount of reserves released or absorbed
by changes in Fed reserve requirements since the base
period. If current required reserves exceed the amount
which would have been required using the base period
reserve ratios, then the Fed has “absorbed” reserves,
just as it would have through an open market sale of
bonds with unchanged reserve requirements.

Consider the simplified representation of the money
supply process where the only type of transferable
deposit is the bank demand deposit and there is no
currency. In addition, suppose that there are reserve
requirements only on bank demand deposits and the
required reserve ratio (r) is the same for all banks. In
this simple example, the money stock (M) equals
demand deposits (D), and source base (SB) is held
entirely as required reserves for demand deposits at
any time (t), so that SB1 = r1D1. Consequently, the
money stock is:

(3) M,=D,=
1
SBI.

In this expression, the money stock is the product of
the source base and its multiplier. The Fed, however,
can change the money stock by changing r (which
would change the multiplier) or by changing SB. To

capture such changes in a monetary base measure, an
adjusted monetary base measure can be constructed so
that equation 3 holds in an initial period when the
required reserve ratio is r0. Subsequent changes in
reserve requirements are then viewed as changing
deposits and the money stock through changes in the
adjusted monetary base. In each period t, the adjusted
monetary base is defined to be:

(4) AMB,= SB
1
+(r

0
—r,) D

1
”r

0
D~.

The money stock can be expressed as:

(5) M,=’D~’J-AMB
1

.

The reserve ratio in the multiplier is now invariant to
changes in Fed reserve requirement ratios; it is always
r0, the reserve ratio in the base period.

Changes in the money stock that arise from Fed
required reserve ratio changes are captured by changes
in the adjusted monetary base. Specifically, they are
captured in the reserve adjustment magnitude:

(6) AMB,= SB,+(r
0

—r,) D, = SB~+RAM1.

If the reserve ratio in period t(r1) is higher than that in
the base period (r0), reserves have been absorbed and
RAM1 is negative; if the reserve ratio is lower than in
the base period, reserves have been released and
RAM1 is positive.

This RAM measure is the RAM2 developed by
Burger and Rasche.4 They note, however, that it has a
“practical defect;” it is based on current period
deposits (D1) that are unknown until period t is over.
Thus, this measure of the adjusted monetary base
would be of limited use for controlling the money
stock. Consequently, they introduce an approximation,
called RAM3, to measure RAM. In the simple world
above, RAM3 is equal to (r0—r1) D11. That is, RAM is
measured using lagged and, therefore, known deposits.

The RAM3 approximation has been unnecessary,
however, at least from 1968 to the present. Under
lagged reserve accounting, which has been in effect
since 1968, required reserves are computed using

Burger and Rasche describe three alternative measures of the
reserve adjustment magnitude: RAM!, RAM2, and RAM3.
RAMI is based on the adjustment made by this Bank prior to
1977. RAM2 is an exact measure having the desired theoreti-
cal properties of a reserve adjustment magnitude. RAM3 is
an approximation to BAM2 and is the measure prepared by
this Bank from 1977 to 1980, An excellent explanation of the
superiority of the RAM2 measure over a measure such as
RAM1 is found in W. G. Dewald, ‘The Monetary Base
Adjusted for Required Reserve Ratio Changes,” Banca
Nazionale Del Lavoro Quarterly Review (December 1979),
pp. 407-14.
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lagged deposit data. The choice of a base period subse-
quent to that date leads to a BAM2 concept that uses
lagged (known) deposits.

For example, suppose that base period required
reserves depend upon deposit levels two weeks earlier.
The uses of the source base in the current week t are
based upon the required reserve ratio and level of
deposits two weeks earlier, or SB1=r1~,2 D12.
Measured relative to current week deposits, current
reserves are r1,~(D12/D1)D1.

Required reserves using the base period required
reserve ratio are r,, D1~2or r0(D1~2/D1)D1.

Note that lagged deposits are used to compute base
period required reserves since lagged reserve account-
ing exists in the base period.

Since the uses of the source base must equal its total,
SB1 = r12(D1_2/D1)D1.

Adding the difference between required reserves in
the base period and those in the current week to both
sides of this relation yields the adjusted monetary base
measure:

(7) AMB1 = SB
1
+ (r0 — r1_2) D1_2 = r0(D12/D1)D1.

The money stock (M1= D1) is then:

1
(8) M1= AMB1.

r0(D1 — 21D1)

Since the source base is determined completely by the
Fed and since the RAM is known, the adjusted mone-
tary base measure has the desired properties described
by Burger and Rasche. In particular, although RAM is
calculated using lagged deposits, it is not an approx-
imation; instead, it is an exact measure if lagged
reserve accounting exists in the base period chosen for
the RAM measure.

CHANGING THE BASE PERIOD FOR
THE ADJUSTED MONETARY BASE

In the past, the base year used by this bank for
computing RAM was arbitrarily set at 1929.~Since
then, several major changes in reserve requirements
have occurred. The most sweeping change occurred in

~ Actually, the reserve requirements used to compute the base
period required reserves for RAM were those in effect from
August 1935 to July 1936; accordingly, the old series is
labelled in this article as the “adjusted monetary base
(1935).” From 1929 to August 1935, reserves were not re-
quired on federal government deposits at member banks.
The changes in the old series (1935) are that RAM is now
zero from August 1935 to August 1936, and not zero from
1929 to 1935, as originally reported. Data prior to August
1935 are not available at this time.

DECEMBER 1980

November 1972 when the applicable reserve require-
ment categories were changed. The previous distinc-
tions among central reserve city, reserve city, and
country banks was eliminated and a graduated system
of reserve requirements by size of deposits was im-
posed.

In December 1974, the structure of required
reserves on time deposits was changed, again eliminat-
ing a distinction used for reserve purposes. Previously,
the first $5 million of time deposits at a member bank
were subject to a 3 percent required reserve ratio and
the remainder was subject to a 5 percent ratio. Begin-
ning December 12, 1974, all time deposits became
subject to a 3 percent ratio and only 30-179 day
maturity time deposits in excess of $5 million were
subject to a higher ratio (6 percent). Thus, the struc-
ture of reserve requirements changed from one that
imposes differential reserve requirements only by size
of time deposits to one that imposes a differential by
maturity of time deposits (with a size qualification).

There have been other changes in reserve require-
ments, including additional refinements in deposit cat-
egories, but these two instances involve eliminating
deposit categories that were previously relevant. In the
first instance, demand deposit categories by location
were abandoned in 1972, In the second case, a dif-
ferential reserve requirement on the size of time
deposits was abandoned,

The measurement of this Bank’s old AMB addressed
the structural change in 1972 by employing assump-
tions about the distribution of demand deposits that
proved inappropriate. One method of incorporating
these past structural changes, while still consistently
measuring the AMB, would be to update the base
period for measuring RAM, first in 1972, and again in
1975, The first benchmark period change, to a 1972
base period, results in an AMB(1972) series. The base
period is then updated again beginning in January
1975. The discussion of the first change, to AMB(1972),
explains the rationale and procedure for both base
period changes.

The 1972 Base Period

Moving the base period to December 1972 alters the
previous calculation of RAM, Reserves released or
absorbed by Federal Reserve actions that change
reserve requirements after that time are measured
relative to the reserve requirements in December 1972
instead of those in 1935. The RAM for demand and
time deposits, RAM(1972), is set equal to zero in that
month. Thus, in December 1972, the adjusted mone-
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tary base is simply the net source base less reserves
absorbed by reserve requirements that are unrelated to
either demand or time deposits. These special reserve
requirements for Eurodollar borrowings, commercial
paper, ineligible acceptances, “over the base period”
requirements on certain time deposits, and waiver

privileges, averaged -$0.3 billion (not seasonally ad-
justed) in December 1972.°The source base, the total
of currency in circulation and bank reserves at Federal
Reserve Banks, was $91.0 billion. Consequently,
AMB(1972) in December 1972 is $91.3 billion.

Reserve requirements for member banks from
December 1972 to November 1980 are shown in table
1. Changes in reserve requirements subsequent to
December 1972 give rise to a RAM adjustment for
demand deposits, time deposits, and “other,” “Other
RAM” measures reserves absorbed by reserve require-
ments on member banks that are generally unrelated
to demand or time deposits.

The computational steps for RAM(1972), for the
period December 1972-January 1975, are:

(1) Determine the distribution of member bank
demand and time deposits subject to reserve re-
quirements according to reserve categories two
weeks earlier.

(2) For each category of demand deposits, compute
required reserves using the current reserve ratio
and the ratio in effect in December 1972. If the
current required reserve ratio is higher than in
December 1972, the difference in required reserves
is subtracted from RAM, indicating that reserves
have been “absorbed” by reserve requirement
changes. If the current ratios are smaller than in
December 1972, the entry for this category of
deposits is positive, reflecting reserves liberated by
reserve requirement changes.

(3) Similarly, compute required reserves on time and
savings deposits held two weeks earlier using the
base period reserve requirement ratios on time and
savings deposits. Subtract the actual required
reserves on these deposits to find reserves liberated
(+) or absorbed (—) by reserve requirement
changes since the base period.

(4) Subtract from RAM all required reserves arising
from special reserve requirements, net of waiver
privileges.

Item 4 is “other RAM”; this computation is the same
as in the construction of the old AME. Items 2 and 3
differ from the old procedure simply due to the change
in the base period. Finally, under the old procedure,
vault cash of member banks two weeks earlier was

6 These special reserve requirements are explained in more
detail by Burger and Rasche, “Revision,” pp. 20-21.

added to RAM. This step arose because vault cash did

not meet reserve requirements during the 1935 base
period. Since vault cash satisfied reserve requirements
in 1972 and thereafter, this step is unnecessary.

The primary reason for changing the base period is
to avoid misrepresenting reserves released or absorbed

by reserve requirement changes following the radical
change in reserve categories in November 1972.~
Measuring the effect of reserve requirement changes
relative to reserve ratios and deposit categories

adopted in 1972, however, has little or no meaning for
the period prior to December 1972; the old measure
appropriately measured the growth of the adjusted
monetary base prior to the new base period. Conse-
quently, measures of the growth of the adjusted mone-
tary base before December 1972 have not been altered

by changing the base period. This poses a problem,
however, since the level of the adjusted monetary base
in December 1972 (1935 base period) is $88.6 billion,
while the amount measured relative to the 1972 base
period is $91.3 billion.

To provide comparable measures of the growth of
the adjusted monetary base both before and after the
1972 change in the structure of deposit categories
requires “chaining” the two series together in Decem-
ber 1972, resulting in the adjusted monetary base
(1972) series.8 This method of computing the adjusted
monetary base with a 1972 base period leaves un-
changed the measured growth rate of the earlier ad-
justed monetary base series for the period prior to the
new base period.

Consider the expression for a monetary aggregate in
equation 1. Prior to 1972, the old RAM used in
calculating the monetary base equals the difference
between required reserves computed using 1935 ratios
and actual required reserves. The relevant reserve
ratios in the multiplier, m, are those in 1935. The
change to a 1972 base period changes once and for all
the reserve ratios entering the multiplier to those in
effect in December 1972. Thus, in December 1972 the
adjusted monetary base, B, is raised by a proportion, p
(p= 1.0312), to equal the source base less special

The problems ofconstructing RAM following a change in the
deposit classification system used for reserve purposes are
discussed in Appendix 2.
In December 1972, AMB(197’2) is 3.12 percent larger than
AMB(1935). To preserve the growth rate of the adjusted
monetary base (not seasonally adjusted) up to December
1972, the monthly data (1935) are increased by this percent’
age for each month to obtain AMB(1972). Prior to this adjust’
ment, AMB(1935) was changed to reflect the actual reserve
accounting practice in the base period (1935), rather than
computing RAM on lagged deposits.

14
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Table 1

Member Bank Reserve Requirements
Demand DeposIts

Reserve requirement
(percent)

DeposIt Interval December 1972- July 19, 1973- December 12, 1974- February 13, 1975- December 30, 1976-
(MIllions of dollars) July 18, 1973 December 11, 1974 February 12, 1975 December 29, 1976 November 12, 1980

0-2 8 8 8 71/2 7
2-10 10 lO)/a 1Q’/z 10 9½
10-100 12 12½ 17½ 12 11¾
100-400 IS 13½ 13’/a 13 12¾
Over 400 17½ 18 17½ 16½ 16¼

Time and Savings Deposits

Reserve requirement
(percent)

December 1972- December 12 1974- October 30, 197~- January 8, 1978-
Type of deposIt December 11, 1974 October 29, 1975 January 7, 1976 November 12 ~~~tt2

Savings 3 3 3 3

Time
$0.5 million by maturity 3
30-179 days 3 3 3
180 days-4 years 3 3 2½
4years or more a i 1

Over $5 million, by maturity 5
30-i79days 6 6 6
180 days-4 years 3 3 21/2
4 years or more 3 1 1
tSubiect to mm mum of 3 percent of total time and aving depos’t
2Time depo ts greater than $100 (XX) are ubject to a 2 percent supplemental reserve requ r ment for deposits held from the
wc k end ng November 8 1978 to the week ending July 16 1980

reserve requirements. To provide comparable data The 1975 Bas Period
prior to December 1972 the 1935 base period series
(not seasonally adjusted) is raised by the same constant. The structure of required reserves on time deposits
In effect the multiplier m, is reduced by (l/p) times its changed in December 1974 eliminating a distinction
original le~el.Although the levels of both the multi- used for assessing differential reserve requirements in
plier and the base in the period prior to December the December 1972 base period (table 1). From
1972 are altered the relationship between percentage December 1972 to December 1974 differential
changes in each and percentage changes in any mone reserve requirements were imposed according to the
tary aggregate is unaffected. Thus, empirical relation size of time deposits Subsequently differential
ships between growth of the adjusted monetary base reserve requirements were imposed only according to
and monetary aggregates are unaffected by the method the size of the time deposits in the 30-179 day maturity
of rebasing RAM ~ category. Thus, some time deposits of other maturities

were no longer subject to a differential ratio. iO

o Growth rate measured across the month in which the base is ~° In 0 tober 1975 and in January 1976, re cry requirement
changed depend on growth up to that month and growth on time deposits were changed so that deposits of sariou
since then. The Icy I of the AMB is measured e actly rela- maturities were subject to different ratio . These new ma-
tive to the base period in eff ct at each point in time and the turity di tinctions changed required reserve ratio on
method of chaining the series together make the level of deposits subject to the ha mc 3 percent ratio in the January
th AMB measure comparable so that growth rates are main- 1975 base period, but these changes did not elimmnat any
tamed, part of the structure in ex’stence in Januar 1975.
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The January 1975 base period adjusted monetary
base series is computed in precisely the manner de-
scribed aboye, including the computation of
AMB(1972) and AMB(1975) for January 1975 so that

the prior data can be appropriately adjusted to be
compatible with AMB(1975) measures after January
1975. In January 1975, AMB(1972) is $106.8 billion
while source base plus “other RAM,” AMB(1975) is
$107.2 billion. Consequently, prior data for AMB(1975)
are constructed by multiplying AMB(1972) by the ratio
(107.2/106.8). The complete monthly series for
AMB(1975) is shown in Appendix 1.

Measuring Adjusted Bank Reserves
with a Changing Base Period

The alternative AMB series described above has one
property that is a significant departure from other
AMB series. The AMB(1975) data prior to January 1975
are appropriately viewed as indices of the adjusted

monetary base. Consequently, currency in the hands of
the non-bank public cannot simply be deducted from
the AMB series to obtain an “adjusted bank reserves”
series prior to January 1975. In rebasing an AMB
series, the rebased data prior to a new base period are
a constant multiple of the old data.

To obtain an adjusted hank reserye series that is

compatible with the adjusted monetary base data
developed here requires using the same rebasing

methods for both series. For example, consider an
adjusted bank reserves series which uses January 1975
as the base period. In January 1975, adjusted bank
reseryes equal the actual bank reserves less special
reserve requirements. In subsequent months, adjusted

bank reserves (1975) are the adjusted monetary base
(1975) less currency in the hands of the non-bank
public, as is the case for adjusted hank reserves (1935)
from 1935 to November 1972, or for adjusted hank
reserves (1972) from December 1972 to January 1975.
In order to find the adjusted bank reserves (1975) for
dates prior to January 1975, however, the adjusted
bank reserve (1972) data must be chained together
using the same method as used for rebasing the ad-
justed monetary base. The data then are comparable
across the base period changes, and the history of
adjusted bank reserve growth is unchanged. Adjusted
hank reserves (1975) data are given in Appendix 3.

COMPARISON OF THE OLD ST. LOUIS
ADJUSTED MONETARY BASE AND

AMB(1975)

Charts 1 and 2 present a comparison of the old and
1975 base period adjusted monetary bases and their

TWO Measures of the Adjusted Monetary Bose
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associated M1B-multipliers for the period January 1959
to October 1980. From 1959 to 1972, there is little
variation in the difference between the adjusted rnone-
tary base series. From January 1959 to December
1972, AMB(1975) exceeds the old measure by an
average of $2.0 billion. The standard deviation of this
difference is $0.4 billion. From December 1972 to
October 1980, the difference varies more. For this
period, AMB(1975) exceeds the old AMB by $1.2

billion on average, but the standard deviation of this
difference is $1.8 billion. The level of AMB(1975)
differs little from the old measure after 1975.

As indicated in chart 2, the multiplier associated
with AMB(1975) varies less than that of the old series.
From January 1959 to December 1972, the mean and
standard deviation of the old M1B multiplier are 3.032
and 0.121, respectively. For the same period, the
mean M1B multiplier (1975) is 2.932 with a standard
deviation of 0.115. The difference during this period
primarily reflects the level adjustment of the old ad-
justed monetary base to a new base period. Nonethe-
less, other minor changes in this period reduce the
standard deviation by a relatively larger amount than
the decline in the mean. From December 1972 to
October 1980, the mean of the old multiplier drops
sharply to 2.622 and the standard deviation is 0.119.

The mean of the 1975 series drops less sharply to
2.587. The standard deviation of 0.078 is smaller than
that for the old series in this period.

The coefficient of variation, the ratio of the standard
deviation of a variable to its mean, of the multiplier
using AMB(1975) is lower in the December 1972 to
October 1980 period than during the January 1959 to
December 1972 period (0.030 and 0.040, respectively).
The coefficient of variation of the old multiplier rose
from 0.040 prior to December 1972 to 0.046 since
December 1972.

Chart 3 shows growth rates for four-quarter periods

for the old AMB and AMB(1975). There is essentially
no difference between these growth rates until the
beginning of 1975. After that time, technical problems
in the measurement of the old AMB resulted in an
overstatement of base growth, especially in 1975. The
mean difference in the growth rates of the old AMB
and AMB(1975) in chart 3 from 1/1959 to IV/1974 is
0.003 percent and the standard deviation of this dif-
ference is only 0.28 percent. Subsequently, the old
AMB grows at an average four-quarter growth rate that
is 0.80 percentage points larger than that of
AMB(1975). The standard deviation of this difference
more than doubles to 0.58 percentage points.
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Comparison of Growth Rotes:
Old St. Louis Adjusted Monetary Bose and Adjusted Menetary Base (1975)

COMPARISON OF THE NEW ST,LOUIS
ADJUSTED MONETARY BASE AND

AMB( 1975)

The principal difference between the new AMB
calculated by this Bank and AMB(1975) lies in the base
period required reserve ratios. For AMB(1975), the
ratios are set at levels existing in January 1975, so that
the RAM for demand deposits and time and savings
deposits is zero in that month. In the new measure, the
base period required reserve ratios are not tied to a
particular point in time. Since the selected average
reserve ratios for member bank transaction deposits
and time and savings deposits need not equal the levels
that existed in any particular month, the RAM on these
deposits need not be zero in any month.

A second difference is that changes in differential
reserve requirements do not result in the same type of
RAM adjustment with the new AMB measure as with
either the Bank’s previous AMB or AMB(1975). The
required reserve ratios that enter the multiplier under
the new measure are fixed average ratios. With the old
measure and AMB(1975), these ratios are weighted

DECEMBER 1980

averages of the fixed required reserve ratios, where the
weights are proportions of deposits in each class of
deposits. The latter are determined by changes in
market shares of financial institutions in different
deposit classifications. Consequently, changes in the
proportions of deposits subject to differential reserve
requirements affect monetary aggregates through
changes in the multiplier in the AMB(1975) framework,
while the effect of these changes is captured in AMB
movements using this Bank’s new measure.

Chart 4 shows the annual growth rates of the Bank’s
new AMB and AMB(1975) for four-quarter periods
from 1959 to 1980. The two series grow at the same
average rate of 5.9 percent over the whole period. The
standard deviation of the growth rate of both series
over the period shown in chart 4 is the same, 2.4
percent. The standard deviation of the difference in
growth rates is only 0.5 percent. The largest dif-
ferences occur after 1972, when differential reserve
requirements across deposit categories became more
numerous

The largest difference in chart 4 occurs in 1975,
when the new AMB grows faster than AMB(1975).

ID

d,~ pkPt,d. S’~
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Growth of the Bank’s new AMB decreases to a 7.2
percent rate during the year ending in the fourth
quarter of 1975, from 8.8 percent in the prior year.
This decline is smaller than the 3.1 percentage point
drop in the growth of AMB(1975) during the same
period. The difference in the growth of the new AMB
and AMB(1975) in 1975 arises because the addition to
RAM due to reserve requirement decreases on

demand deposits in February 1975 and on some time
deposits in November and December 1975 has a bigger
percentage effect on the new AMB than on
AMB(1975). At the end of 1974, the Bank’s new RAM

is large and negative. The release of reserves in 1975
had a larger impact on the Bank’s new AMB than it did
on either the source base or AMB(1975).

The difference in the growth rates of the two ad-
justed monetary bases arises during different periods
for several distinct reasons. The differences in the
growth rates to the fourth quarter of 1972 reflect the

differences in the treatment of vault cash in the two
series. Also, over this period, deposit shifts occurred
that would increase the r-ratio, calculated with 1935

When deposit shifts occur across deposit categories
with differential reserve requirements in the base pe-
riod, the required reserve ratio in the multiplier
changes. If this ratio is not allowed to vary, as in the
new AMB measure, the AMB measure itself must
adjust to reflect the effect that would otherwise have

occurred in the multiplier. Thus, when deposit shifts
occur that would raise (lower) the required reserve
ratio computed using some actual base period ratios,
the Bank’s new AMB will grow slower (faster) than a
measure such as that developed here. An example of
this occurs from the fhurth quarter of 1972 to the first

quarter of 1975, when increases in the proportions of
demand deposits at larger institutions would tend to
raise the required reserve ratio on demand deposits

19
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base period requirements. These shifts are accounted
for in the new AMB by slightly slower AMB growth.
From the fourth quarter of 1968 to the fourth quarter
of 1972, the differences in growth rates are small; the
new AMB grows at a 6.4 percent annual rate while
AMB(1975) grows at a 6.7 percent rate (the same as

that for the old AMB measure).
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computed with the required reserve ratios in effect in
December 1972. During this period, AMB(1975) rose
at a 7.9 percent annual rate while the new AMB rose at
a 7.5 percent rate. From the first quarter of 1975 to the
third quarter of 1980, AMB(1975) grew at a 7.8 percent
rate, slightly slower than the 8.3 percent growth rate of
the new measure. This difference arises from deposit
shifts during the period which lowered those ratios
computed using the required reserve ratios in effect in
January 1975. To insulate the r-ratio in the multiplier
for the Bank’s new measure from the effects of such
deposit shifts on the required reserve ratio, the new
AMB measure must grow slightly faster.

The new AMB is less than AMB(1975) from January
1959 to October 1980 by an average of $2.1 billion.
This simply reflects the higher average required
reserve ratio in January 1975 than that in the “base
period” used to construct the new AMB. The standard
deviation of this difference is $1.2 billion. From
December 1972 to October 1980 the AMB(1975) ex-
ceeds the new AMB by an average of $3.3 billion and
this difference has a standard deviation of only $0.7
billion. Measured in percentage differences, the new
AMB averages 2.6 percent less than AMB(1975) from
January 1959 to October 1980; the standard deviation
of this difference is 0.9 percent. Since December 1972,
the percentage difference is 2.9 percent and the
standard deviation of the difference is 1.0 percent.
These results indicate that the new AMB measure is
very similar to AMB(1975). Moreover, the largest dif-
ferences arise during periods when the structure of
reserve requirements is characterized by numerous
differential reserve requirements across classes of
deposits. Under the Monetary Control Act of 1980, the
number of classes of deposits subject to differential
requirements will narrow sharply. Thus, the Bank’s
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new AMB should be even closer to an alternative AMB
measure constructed in the manner presented here.

CONCLUSION

This article describes a procedure for calculating an
adjusted monetary base that completely captures the
effects of significant changes in the structure of reserve
requirements that occurred in 1972 and 1975. This
procedure avoids inappropriate assumptions concern-
ing deposit structure and some other technical pitfalls
associated with the adjusted monetary base previously
published by this Bank.

To extend the alternative AMB measure developed
here beyond October 1980 would require another base
period change because of the phase-out of deposit
categories that were subject to differential reserve
requirements in January 1975. In addition, information
on required reserves for new deposit categories would
be necessary. Unfortunately, this information is simply
not available, and it is doubtful that it could become
available on a timely basis in the future.

These complications arise from the implementation
of the reserve requirements mandated by the Mone-
tary Control Act of 1980 and have necessitated the
development of the new adjusted monetary base
prepared by this Bank. This new measure has consider-
able appeal due to its computational simplicity when
compared with the previously published series or the
measure developed here. Moreover, the Bank’s new
AMB series and the AMB(1975) series described in this
article display similar growth patterns for the period
prior to November 1980. This demonstrates that the
new series published by this Bank should continue to
provide a useful summary measure of Federal Reserve
actions that influence the money stock.
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Table 1

Adjusted Monetary Base (billions of dollars, not seasonally adjusted)

Feb~ Septem- Octo- Novem- Decem-

Year January ruary March April May June July August ber ber ber ber

1935 Base Period
1936 11.5 116 ~l3 112 116 11 5 113 109 111 114 11 7 11 7
1937 116 10.8 108 102 10.4 10.3 103 102 104 106 106 10.6
1938 107 106 111 117 11.9 12.’ 125 124 125 12.9 13.2 133
1939 13.4 133 134 141 145 14.6 149 ‘52 160 165 164 16.3
1940 16.7 16.8 170 174 178 184 187 184 187 19.2 194 196
1941 197 19.5 195 193 195 193 194 194 198 187 188 191
1942 193 194 195 19.4 195 19.9 200 20.9 216 219 22.6 236
1943 239 239 24.4 244 24.3 24.7 252 25.7 265 263 270 278
1944 28.1 28.0 283 287 294 303 30.3 306 31 4 32.2 332 33.4
1945 335 33.7 343 345 352 357 35.6 361 367 371 375 37.9
1946 375 371 369 369 370 373 375 375 377 378 38.1 38.5
1947 37.9 374 374 37.3 373 375 376 376 383 38.4 38.3 388
1948 38.4 372 37.4 371 368 371 374 368 364 377 378 380
1949 375 36.9 368 377 368 375 379 379 371 371 371 37.5
1950 372 366 367 36.5 365 36.7 368 367 371 373 37.4 375
1951 364 372 374 375 373 37.9 381 38.’ 385 390 391 400
1952 39.6 390 392 38.9 390 395 39.9 398 403 40.4 409 41.7
1953 410 406 405 403 404 417 413 411 413 414 41.6 42~
1954 417 40.9 408 40.7 409 416 421 412 41.2 416 42.0 425
1955 41.7 412 411 412 41.2 414 417 416 418 41.9 422 429
1956 42.2 41 5 41 7 41.6 41 6 42.0 42.2 42.0 423 42.3 428 436
1957 42.7 420 42.0 421 420 424 42.7 42.4 42.6 426 428 43.7
1958 42.8 427 428 428 428 432 435 434 43.4 434 43.8 44.7
1959 438 433 432 434 436 438 442 441 441 441 44.3 451
1960 443 434 433 435 43.6 438 442 44.3 444 444 44.9 457
1961 449 442 44.1 44.2 44.3 447 450 45.1 453 45.6 462 470
1962 46.4 45.5 457 460 462 465 470 469 470 47.9 478 48.8
1963 480 474 476 479 481 485 492 491 49.4 496 50.2 51.6
1964 507 499 502 505 507 514 518 519 523 525 53.1 542
1965 536 529 531 53.4 53.5 541 547 54.7 550 555 561 575
1966 569 562 56.3 56.9 57.0 57.2 582 57.8 582 58.2 588 60 1
1967 596 590 593 595 59.7 604 610 609 614 618 625 63.7
1968 63.4 626 628 633 63.6 643 651 650 654 660 668 88.4
1969 680 67.0 669 671 677 68.1 684 686 687 690 699 712
1970 708 697 697 705 71.’ 71.6 724 726 732 736 743 759
1971 75.9 75.1 75.4 76.1 769 77.4 787 78.7 790 79.2 800 81 3
1972 81.4 80.3 80.8 81 8 824 830 843 842 843 85.3 866 88.6

1972 Base Period
1972 91 3
1973 917 90.2 911 924 929 934 954 947 948 956 966 985
1974 990 97.7 981 1001 1009 1014 1030 102.7 1031 1040 105.5 1078
1975 1068

1975 Base Period
1975 1072 105.8 106.5 1075 1076 1096 1102 1’OO 110.1 1105 112.3 114.5
1976 113.5 112.’ 1133 1149 1156 1162 1174 1174 1176 118.5 1205 122.3

1977 1225 1201 1213 1231 1236 1244 1268 ‘268 1270 1285 1302 ‘327
1978 1331 1313 1319 133.9 135.1 136.4 1386 1382 1389 140.6 1424 1446
1979 1445 1415 1422 144.2 1447 1460 1483 148.6 1494 1516 152.7 156.0
1980 155.3 152.9 1540 1544 155.1 1570 1599 1609 1618 1635 -— —

21



FEDERAL RESERVE HANK OF ST LOUIS DECEMBER 1980

Table 2

Adjusted Monetary Base, 1975 Base Period
(billions of dollars, not seasonally adjusted)

Feb- Septem- Octo- Novem- Decem-
Year January ruary March AprIl May June July August ber ber ber ber

1936 119 120 11.7 116 120 119 117 113 115 11.8 121 121
1937 120 112 112 106 107 107 107 106 10.8 10.9 10.9 110
1938 110 110 115 121 12.3 12.6 129 12.8 130 134 136 13.7
1939 138 137 139 14.6 150 151 154 157 166 17.0 169 16.9
1940 172 174 176 180 18.4 19.0 193 ‘90 194 19.9 201 203
1941 204 201 202 200 20.2 200 201 201 205 194 194 197
1942 200 201 202 201 20.2 20.6 207 217 224 226 234 244
1943 24.7 247 25.3 253 251 256 261 266 274 272 279 287
1944 291 290 293 297 30.4 313 31.3 317 325 333 344 345
1945 346 34.9 354 357 364 369 368 374 380 383 388 392
1946 388 38.3 38.2 382 383 386 38.8 38.8 390 391 394 398
1947 392 38.7 387 386 386 387 389 389 39.6 397 396 402
1948 397 385 387 384 380 384 387 381 37.7 390 391 394
1949 38.8 38.2 381 39.0 381 38.8 392 393 384 384 384 38.8
1950 38.4 379 379 37.8 378 380 381 37.9 383 385 386 38.8
1951 37.7 384 387 38.8 38.6 39.2 394 394 398 404 40.5 41.3
1952 41.0 404 406 403 40.4 40.9 412 412 416 41.8 423 431
1953 42.4 419 419 41 7 41.7 43.2 42.8 425 427 42.8 431 436
1954 431 42.3 42.2 421 42.4 43.0 43.5 426 427 430 435 43.9
1955 432 42.6 425 426 426 428 43.1 43.1 43.2 434 437 444
1956 437 430 432 43.1 431 435 43.6 43.5 43.8 438 443 451
1957 44.2 434 434 43.6 434 43.8 442 43.9 44.1 441 443 452
1958 44.2 442 443 44.3 442 44.7 450 449 44.9 449 453 462
1959 45.3 447 44.7 449 45.’ 45.3 457 456 456 456 ~t58 466
1960 45.8 449 448 450 45.1 45.3 45.8 458 459 45.9 464 47.2
1961 46 5 45.7 45 6 45 7 45.8 46 2 46.5 46 6 46 9 47.2 47 7 48.6
1962 479 471 472 476 47.8 481 48.6 485 466 49.6 494 50.5
1963 497 490 492 495 498 502 509 507 5’O 513 519 534
1964 525 51.6 51.9 522 524 531 536 537 541 543 55.0 561
1965 554 548 54.9 553 553 560 566 566 569 574 581 595
1966 588 58.1 582 588 590 592 602 598 602 602 609 621
1967 616 611 613 61.5 618 624 631 630 635 640 647 658
1968 656 648 650 65.5 658 665 673 672 676 683 691 707
1969 703 693 692 69.4 700 704 707 710 71.0 713 723 737
1970 73.2 721 721 729 73.6 74.0 749 751 757 761 76.8 785
1971 78.5 777 780 787 796 801 814 814 817 819 828 84.1
1972 842 831 836 846 85.2 85.8 872 871 872 882 896 915
1973 920 90.5 914 927 932 937 957 950 950 95.9 96.9 98.8
1974 993 980 98.4 1004 1012 101 7 1033 1030 1034 104.3 1058 108.2
1975 1072 1058 106.5 107.5 1076 1096 1102 1100 1101 ‘105 1123 1145
1976 1135 1121 113.3 1149 1156 1162 1174 1174 1176 1185 1205 1223
1977 1225 1201 1213 1231 123.6 124.4 1268 1268 127.0 1285 1302 1327
1978 1331 1313 1319 ‘339 1351 136.4 1386 1382 1389 1406 1424 1446
1979 1445 1415 142.2 1442 1447 1460 1483 1486 1494 1516 1527 1560
1980 1553 152.9 154.0 154.4 1551 1570 1599 1609 161.8 163.5 — —-
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Table 3

Adjusted Monetary Base, 1975 Base Period
(billions of dollars, seasonally adjusted)

Feb- Septem- Octo- Novem- Decem-
Year January March April May June July August ber ber ber bet

1936 11.8 123 11.8 11.8 11 9 11 9 11.7 11.4 11 5 11.6 11 9 11 9
1937 119 114 113 108 107 106 107 103 108 108 108 10.8
1938 10.9 112 116 123 123 125 128 129 129 132 134 13.6
1939 13.8 14.0 140 14.8 15.0 15 I 153 15.8 16.6 16.9 16.8 167
1940 17.1 176 177 18.2 185 191 19.3 191 193 198 200 201
1941 20.3 203 20.3 20.1 203 200 20.1 20.2 204 19.3 193 195
1942 198 202 202 203 203 207 208 217 222 226 233 240
1943 24.4 24.7 253 255 254 257 263 267 27.3 271 278 28.2
1944 287 290 293 299 307 315 316 318 32.3 332 341 339
1945 34.3 350 356 36.0 36.8 371 37 1 37.6 37.8 382 38.4 38.4
1946 38.4 385 38.4 38.6 387 386 39.0 390 389 389 389 390
1947 389 390 39.0 39.0 390 389 390 39.1 395 39.4 392 394
1948 39.4 388 390 388 385 385 387 383 376 388 367 386
1949 38.5 385 383 39.4 38.6 38.9 392 394 383 382 380 38.0
1950 38.2 382 38.1 38.2 383 38.1 380 38.1 383 383 38.3 38.1
1951 374 388 389 39.2 391 393 39.4 396 398 402 401 405
1952 407 40.7 409 407 408 410 412 414 416 416 419 422
1953 422 42.3 422 422 422 432 427 427 42.7 426 427 426
1954 42.9 426 42.6 42.6 42.8 43.1 43.4 428 426 429 43 1 42.9
1955 429 430 42.9 43.1 43.1 42.9 43.1 43.2 431 433 43.3 43.3
1956 43.4 43.4 43.6 435 435 435 43.5 43.6 437 43.7 439 440
1957 439 43.9 439 440 43.9 439 440 439 440 440 439 441
1958 44.0 446 44.8 447 447 44.9 448 449 448 449 450 451
1959 450 45.2 45.2 454 45.5 455 45.6 45.6 456 455 45.5 455
1960 455 45.4 45.4 454 455 455 45.6 458 459 45.9 46.1 460
1961 46.1 46.2 462 462 462 46.4 464 467 468 471 473 474
1962 47.6 476 47.8 48.1 48.2 48.3 485 486 486 495 490 492
1963 493 496 49.8 50.0 50.3 504 508 508 510 511 515 52.0
1964 521 523 52.5 52.7 530 53.3 53.5 538 541 542 545 546
1965 55 0 55 4 55.5 55 8 55 9 56.2 56.4 56 7 56 9 57 3 57.6 58.0
1966 584 58.7 589 593 596 594 601 600 601 602 604 60.6
1967 61.1 61.6 620 620 623 626 629 632 636 64.0 642 644
1968 65.1 653 657 660 663 667 671 674 678 683 688 691
1969 697 69.8 69.8 70.0 70.7 70.6 706 71 3 71 2 71 4 71 9 720
1970 724 72.6 72.9 735 742 742 748 754 759 761 76.3 768
1971 77.6 78.3 789 793 800 804 81 2 81 6 819 82.0 82.2 82.4
1972 83.4 838 84.6 653 856 86.1 869 872 873 884 892 898
1973 910 913 92.3 93.3 93.5 940 951 950 95.4 962 966 972
1974 982 98.9 99.4 1009 101 4 101 9 102.5 1031 1037 104.7 1056 106.6
1975 106.0 106.9 1076 1077 1077 1099 1095 1102 1108 1’l.O 1120 1125
1976 1123 1135 114.3 1151 ‘157 1’65 ‘16.7 1176 1183 119’ 120.0 120.2
1977 121.3 1216 1224 1233 123.9 1247 1261 1270 1278 129.1 129.5 1304
1978 131.6 1331 1333 134.2 1355 1366 1378 1384 1397 1410 1416 1424
1979 1428 1434 143.9 144.7 1454 146.4 1475 148.9 150.1 1517 1518 1532
1980 1534 1549 155.8 1550 1559 157.5 1591 1611 1625 1636 —
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Appendix 2

The Structure of Deposit Classes and the Reserve
Adjustment Magnitude

In the fall of 1972, the deposit categories for reserve
requirements on demand deposits were changed. This
change altered the criterion for determining required reserve
assessments on demand deposits as well as their growth
rates. Prior to this change, a member bank’s required reserve
ratio on demand deposits depended upon its
location—whether the bank was a central reserve city bank,
reserve city hank, or country bank. Since then, a bank’s
required reserve ratio has been determined only by its size.
This change has implications for the reserve adjustment
magnitude (RAM) which are taken into account in the meas-
ures presented in the text. The purpose of this appendix is to
describe the difference between the old RAM and
BAM(1975) to illustrate these implications.

The central distinction between the old RAM and
RAM(1972) for the period since November 1972 concerns the
effect of a changing distribution of demand deposits among
member banks on reserves released or absorbed due to
differential reserve requirements. In particular, the old RAM
assumes that net deposit growth occurs in a manner so as to
preserve the distribution of deposits by size and location that
existed in 1972. Reserve requirements on net demand
deposits in November 1972 were lower than in 1935 for
banks with up to $27 million of net demand deposits in New
York and Chicago and for banks with up to $12 million in
other reserve cities. For all other banks, required reserve
ratios were higher in November 1972 than in 1935, and the
difference escalated with the size of the bank. The net effect
on old RAM was that reserves had been absorbed by a net
increase in reserve requirements on member bank net
demand deposits since 1935. More importantly, however,
given the difference in reserve requirements across banks,
changes in the distribution of deposits affected the reserves
absorbed by the new requirements.

For example, after November 1972 a movement of net
demand deposits away from member banks in New York and
Chicago to those in other reserve cities or outside of reserve
cities would tend to liberate reserves based on the 1935
criterion for assessing reserve burdens. Under the reserve
regime existing in December 1972, a $100 net demand
deposit movement from a large Chicago or New York mem-
ber bank to a small member hank outside of a reserve city
would free $3.50 in reserves and this amount would he added
to an exact RAM (1935). This would occur because the $100
withdrawal in New York would have been subject to a 13
percent reserve requirement in 1935 and 17.5 percent in
1972 so the reserve adjustment (.130 — .175) (—8100) is
$4.50. The $100 deposit in the country bank is subject to an S
percent requirement in 1972, hut would have been subject to
a 7 percent requirement in 1935, resulting in a reserve
adjustment of (.07—05) (8100), or —81.00.’

1Note that if the Fed had raised reserve requirements on the
country bank by an identical amount as on the New York hank

The old RAM after 1972 is based on an approximation that
assumes the distribution of net demand deposits by size and
location remains fixed. Thus, in the example above, deposits
would be assumed to leave New York in proportion to the
ratios of net demand deposits in New York held by each size
class during November 1972, and to be deposited in country
banks in proportion to the distribution of country banks in
November 1972. Based on the proportions of New York and
Chicago net demand deposits held by hanks in deposit
categories $0-2 million, $2-b million, $10400 million,
$100-400 million, and over $400 million, 13 cents of the $100
net demand deposits moved would be drawn from the first
size class, 53 cents from the second, $5.97 from the third,
$16.00 from the fourth, and $77.37 from the last. The
required reserves on this $100 in New York are $16.40 in
December 1972 compared with $13.00 in 1935. The $100
deposit in country banks is distributed among the size classes
as $15.11 in $0-2 million banks, $30.81 in 82-10 million
banks, $42.45 in 810-100 million banks, $11.23 in $100-400
million banks, and 40 cents in country banks with over $400
million in deposits. The required reserve on these deposits is
$10.91, compared with $7.00 in 1935. The reserve release in
computing old RAM is the reserve adjustment on the deposit
withdrawal, -(813.00416.40), $3.40 plus the reserve adjust-
ment on the new deposit ($7.00-$10.91), -$3.91, so that the
old RAM would show a 51 cent reduction in the adjusted
monetary base. Civen the distribution of deposits in Novem-
ber 1972, the new reserve regime reflects a larger increase in
reserve requirements for country banks (from 7 percent to
10.91 percent) than for New York and Chicago banks (13
percent to 16.4 percent). For the deposit movement from
New York to the smallest class country hank, the old RAM
would overstate the exact addition to thc adjusted monetary
base by $4.51 or 4.51 percent of the size of the deposit
movement.

The distribution of deposits has changed since 1972. For
computation of old RAM, the distribution of deposits in
November 1972 was assumed to remain the same. Compara-
ble data for November 1979 show that there has been a shift
of deposits away from New York and Chicago banks. These
banks held 21.0 percent of net demand deposits in November
1972 and 19.4 percent in November 1979. The largest part of
this shift was to banks in other reserve cities whose share
rose from 35.3 percent to 36.5 percent. The share of country
banks rose from 43.7 percent in November 1972 to 44.1
percent in November 1979. The old RAM computed on these
net demand deposits in November 1979 is -$6.6 billion. An
exact measure of the difference between reserves required
using 1935 ratios and those in effect on these deposits in

(from .07 to .1150) the change in distribution would have
neither absorbed nor freed reserves. 1)istrihutional changes
affect RAM only when the distribution of reserve burdens on
deposits has been changed by required reserve ratio changes
subsequent to the base period.
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November 1979 is -87.0 billion. The approximation used in
the computation of the old RAM leads to an overstatement of
the adjusted monetary base by $0.4 billion for this period.

The most important point, however, is that following a
change in the method of assessing reserve burdens, such as
from ratio differences arising from location to ratio dif-
ferences arising from size, the distributional changes that
should be allowed to change the adjusted monetary base are
altered. The old reserve regime (1935) reflected a decision to
have required reserves altered by deposit movements by
location. When reserve ratios were altered differentially
across locations, the Fed mandated that reserve require-
ments change (relative to the base period) whenever the
distribution of deposits by location changed and, until 1972,
these reserve requirement changes were exactly measured in
RAM.

Subsequent to November 1972, however, changes in the
distribution of deposits by location could lead to changes in
required reserves that no longer reflected the effect of
actions of the Federal Reserve. By changing the criterion for
assessing reserve burdens from location to size, such move-
ments can be viewedas a matter ofindifference to the Fed as
far as reserve requirements are concerned. After November
1972, reserve burdens were assessed on the basis of size
only. It then became questionable whether changes in re-
quired reserves that would have arisen from locational shifts
reflected a monetary policy action by the Federal Reserve.

For example, if the distribution of deposits across size
classes remained the same from 1972 to the present, hut the
share of deposits in New York and Chicago fell, how should
the adjusted monetary base change? The average required
reserve ratio on net demand deposits held in November
1972, using the reserve ratios in effect later in that month,
was 16.40 percent for New York and Chicago banks, 14.27
percent in other reserve city banks and 10.91 percent for
country banks. Relative to 1935 requirements, (13 percent,
10 percent, and 7 percent respectively), reserve ratios had
been increased most for other reserve city banks and country
banks. Thus, the movement of deposits away from Chicago
and New York would be comparable to an open market
operation which absorbed reserves. Under the new reserve
regime, required reserves would be unaffected by such a
distributional change. A reduction in the AMB (1935) would
represent the effects of reserve ratio changes due to distribu-
tional changes that were no longer considered relevant by
the Federal Reserve. By changing the base period to Decem-
ber 1972, such changes in locational distribution would have
no effect on the adjusted monetary base.

To illustrate the difference between the old RAM and
RAM(1972 and 1975) due to changing the base period,
consider reserve requirements imposed on a two-way
classification of a single type of deposit D, in period zero witls
required ratios r10, r20 levied on each class DA and Dn,
respectively (D DA + Dn). In period j, deposits are divided
in classes Dc and D

0
(D D~+ D0) with required reserve

ratios initially set at r%, ~ respectively. In each case, the
first subscript for the r-ratio refers to a deposit class and the
second subscript refers to a period of time. In this example,
the reserve ratio nt could apply in major cities at time t,
while ru applies to demand deposits at all other banks. In
period j, demand deposits are classified differently, e.g., by

size, so that r% initially applies to the first $25 million of
demand deposits at an institution, while r’~ applies to
demand deposits over $25 million, regardless of location.
Subsequent to period j, the ratios r’i(i= 1,2) can be changed
but the classification system is fixed (i.e., under and over $25
million).

The change in classification systems can be represented by
the matrix in table 1. Deposits are divided into four groups
D~through D4. The initial reserve classification imposes
reserve requirements on D~(D, and D

3
) through the com-

mon reserve ratio r1 and on deposits Dn (D
2

and D
4
) through

r2. In period j, the classification system changes so that
deposits in group 1 and 2 have a common ratio ri, while
deposits in groups 3 and 4 have a common ratio r~.From an
initial base period zero to period j, the RAM is
RAM, = (rio — r,,) (D

5
+ D3) + (r2o — r2~) (D

2
+ D4) where

deposits are those in the period for which RAM is calculated.
Following the change in the classification system in period j,
in period t+j, the old RAM could be calculated relative to
the base period zero as:

RAM1+~= (r,o— r~~÷~)D, + (r1o— r’~i+j) D
3

+ (rzo—rl t+j) D
2

+ (r
2
o—mj ‘~~)D~.

This expression can be rearranged by adding and subtracting
terms expressing required reserves on the new classification
at the point of its introduction, j:

RAM~÷
1
= (rio — r1~)D, + (r’1~— r~~ D5
+(rio—r~~)D

3
+ (r’tm~—4~ D

3
+(roo—rt) D

2
+ (rt —r~~ D

2
+ (ruo—r’~~)D

4
+ (r~~— r~m±j)D

4

If one wished to measure reserves released or absorbed by
reserve requirement changes since period j relative to period
reserve requirements, the appropriate expression, RAMt÷~,

would be the four entries on the extreme right above,

RAM1+~= (n11 — ni ~+~)(D1 + D~)+ (r~~— ri m+j) (03 ±D
4
)

rearranging the components of RAM in the column immedi-
ately to the right of the equal sign above results in the
expression:

FEDERAL RESERVE BANK OF ST. LOUtS DECEMBER 1980

Table 1

A Simple Change in a Two-Way
Classification of Deposits for
Reserve Purposes

Initiat base period Sum of
reserve ratio on deposits r

10
r
20

rows

New ratio r, D, D~ 0,

On deposits r
2

D, 0, 0.

Sum of cotumns D~ D,, 0
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D, D
RAM, +~= [rio(D + D2 + rw(D +D) — r~~](D1 + D2)

____ D
+ [rio(~+ D4~+ nzo(D +D) — r~j](D3+ D4)

+RAM~1.

This expression for RAM differs from the one developed
following the old RAM procedure used by this Bank for
demand deposits in only one important respect. “Effective
base period required reserve ratios” for the sums (D1 + D2)
and (D3+ D4) in the expression above depend on the distri-
bution of deposits in period (t +j), while the old RAM
procedure freezes the proportions in parentheses in such an
expression at the proportions in the period when the struc-
ture changed (November 1972).

Under the initial reserve structure the effect of a change in
the share (D

1
1(D

1
+ D2)) on required reserves should be

included in RAM because the Fed recognized the distinction
between D, and D2 type deposits by imposing a different

reserve requirement ratio on each. Beginning in period j, the
Fed imposed the same reserve ratio on D5 and D2, so there is
no effect of movements between them on required reserves.
It makes little sense to make a RAM change to reflect a Fed
action based upon a Fed criterion that was abandoned in
period j.

In order to capture the effects of Federal Reserve actions
that change reserve requirements in the adjusted monetary
base, the base period for computing RAM can be changed
whenever the classification system for imposing reserves is
changed in a manner that eliminates distinctions relevant in
the base period. Such a change in the classification system
occurred for demand deposits in November 1972, when
required reserve differences due to location were abandoned.
A second change in structure occurred in December 1975
when reserve requirements on time deposits were altered so
that differential requirements were imposed by maturity
category rather than by size. The Monetary Control Act of
1980 also mandates such a change beginning in 1980. A broad
set of differential reserve requiEements by size of deposits
will be compressed to two classes of deposits.
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Table 1

Adjusted Bank Reserves (billions of dollars, not seasonally adjusted)
Feb- Septem- Octo- Novem- Decem-

Year January ruary March AprIl May June July August bet ber ber ber

1935 Base Period
1947 112 109 10.9 109 109 111 112 112 11.5 117 116 120
1948 120 110 113 11.2 110 112 114 108 103 115 11.6 119
1949 118 114 11.3 122 113 12.1 124 126 117 116 117 12.0
1950 121 11.6 116 11.4 115 116 118 118 121 122 122 121
1951 11.4 122 124 12.5 122 126 125 124 12.6 129 126 134
1952 134 12.9 13.0 127 12.7 130 132 130 133 133 134 139
1953 136 13.3 131 12.9 129 142 13.5 13.3 134 13.5 136 139
1954 14.0 134 13.4 133 136 14.2 146 138 137 140 143 146
1955 143 140 13.8 139 138 139 140 139 14.0 140 141 14.5
1956 143 13.9 ‘40 13.9 13.9 142 14.1 14.0 142 141 144 148
1957 145 141 141 141 140 14.2 143 41 142 142 142 148
1958 146 14.8 149 148 147 149 150 14.9 149 ‘48 150 <55
1959 15.2 14.9 147 149 149 14.9 151 150 150 151 151 156
1960 154 14.8 14.6 147 148 14.9 151 ‘52 15.3 153 156 161
1961 161 156 155 455 156 158 158 159 160 162 165 168
1962 18.9 161 16.2 163 165 165 167 166 167 175 170 176
1963 17.5 169 16.9 170 17.1 171 174 172 174 175 176 185
1964 183 176 176 17.7 ‘76 180 18.1 18.0 184 184 185 192
1965 19.2 187 187 18.9 189 19.2 193 192 193 19.5 196 204
1966 20.4 198 198 20.1 200 199 202 199 20.1 202 20.3 209
1967 210 209 210 209 209 21.2 214 213 217 21.8 22.0 225
1968 22.8 223 222 223 223 224 227 227 226 231 232 240
1969 244 235 231 23.3 234 233 23.1 232 23.3 233 235 242
1970 246 238 233 238 23.7 238 241 242 249 25.0 250 259
1971 26.7 259 25.8 259 264 264 267 267 270 269 272 278
1972 289 277 277 282 284 285 292 29.0 28.9 295 298 306

1972 Base Period
1972 33.4
1973 349 334 337 34.1 342 34.0 354 347 347 35.2 351 358
1974 374 358 354 366 368 366 377 370 37.3 376 376 388
1975 39.0

1975 Base Period
1975 394 380 377 384 376 384 383 379 38,2 380 38.5 394
1976 39.8 380 382 38.6 385 384 387 385 386 389 397 40.2
1977 418 392 396 402 401 401 411 4’O 408 41.5 41.7 424
1978 445 424 420 43.0 432 43.5 446 43.9 44.0 44.9 450 452
1979 47.0 438 435 443 440 441 45’ 447 44.9 464 46.1 478
1980 488 461 461 45.7 452 459 472 47.2 481 486 ~ —
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Table 2
Adjusted Bank Reserve, 1975 Base Period
(billions of dollars, not seasonally adjusted)

Feb- Septem- Octo- Novem- Decern-

Year January ruary March AprIl May June July August ber ber ber ber

1947 123 120 120 12.0 120 121 123 124 12.7 128 128 132
1948 131 121 124 123 120 123 12.5 119 1.3 12.7 128 130
1949 -30 126 12.4 134 12.4 13.3 136 138 129 128 129 13.2
1950 133 128 12.7 126 127 130 <30 129 133 134 134 133
1951 126 134 136 138 134 138 13.7 137 139 42 141 147
1952 147 142 143 14.0 140 143 145 143 146 146 147 153
<953 150 146 144 ‘42 14.1 156 149 146 14.8 148 150 153
1954 154 147 14.7 146 149 15.6 60 152 15.1 15.4 158 ‘60
1955 15.8 154 15.2 153 152 153 15.4 153 153 15.4 155 160
1956 157 15.3 15,4 153 153 156 155 154 156 155 158 163
‘957 159 15.5 155 55 154 15.6 157 155 156 156 156 163
1958 160 16.3 164 163 161 164 65 16,4 164 163 <65 170
1959 16.7 163 162 164 164 164 166 165 165 166 166 171
1960 16.9 163 161 161 163 164 166 167 168 16.8 172 177
1961 17.7 172 17Q 171 171 173 174 175 176 178 181 185
1962 185 17.7 178 17,9 181 182 183 182 184 193 187 193
1963 193 <86 18.5 ‘87 188 18.9 192 18.9 191 192 193 203
1964 201 194 193 195 193 198 199 198 202 20.2 204 211
1965 21.~ 206 20S 208 208 211 212 211 212 214 216 224
1966 224 218 218 221 220 219 222 219 22.1 222 224 23.0
1967 231 230 231 229 230 233 235 234 238 240 24.2 247
1968 251 24.5 244 246 245 24.7 250 249 249 254 255 264
1969 268 259 25.4 256 258 257 254 25.5 256 256 258 266
1970 271 261 256 262 261 261 265 26.6 274 275 275 28.4
1971 294 285 284 285 290 290 29.3 294 29.7 29.6 299 305
1972 3’.7 304 304 310 31.3 313 32< 319 3’.8 324 328 336
1973 352 33.7 340 344 345 343 357 350 34.9 355 354 361
1974 377 36.< 357 369 371 369 380 373 376 379 37.9 392
1975 394 380 37.7 384 376 38.4 383 379 382 380 385 394
1976 398 380 382 386 385 384 38.7 385 386 38.9 397 402
1977 41.8 39.2 396 402 401 401 41 410 408 415 41.7 424
1978 445 424 420 430 432 435 446 439 440 449 45.0 452
1979 470 438 435 44.3 440 441 45.1 447 449 464 461 47.8
1980 488 461 461 457 45.2 459 472 472 481 486 —.
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Table 3
Adjusted Bank Reserves, 1975 Base Period
(billions of dollars, seasonally adjusted)

Feb- Septem- Octo- Novem- Decem-
Year January ruary March AprIl May June July August bet ber bet ber
1947 120 122 122 12.2 122 121 121 12.6 127 127 12.7 129
1948 128 123 126 125 123 123 12.4 12< 114 126 127 127
1949 126 12.7 12.6 137 127 133 135 140 129 127 128 12.8
1950 129 130 129 128 129 129 129 131 133 133 133 130
1951 12.2 135 138 141 137 138 137 136 139 141 14.0 143
1952 144 143 145 143 143 143 144 145 ‘46 145 146 14.8
1953 146 147 14.6 14.5 144 155 149 148 148 148 149 148
1954 151 148 149 149 152 155 160 153 15< 15.4 156 155
1955 155 156 154 155 155 15.2 154 155 154 155 154 154
1956 154 15.5 156 15.5 155 15.6 155 155 157 156 157 158
1957 156 156 157 157 15.6 156 15.7 156 157 15.7 15.5 157
1958 157 164 166 164 163 165 165 16.5 164 164 164 16.5
1959 164 165 164 166 ‘66 165 <66 166 165 166 16.5 166
1960 16.5 16.4 164 16.3 16.5 165 167 168 169 169 171 171
1961 172 173 173 173 173 175 174 176 17.7 17.8 180 179
1962 180 179 181 82 ‘83 18.3 183 18.4 185 193 18.6 187
1963 187 187 18.8 189 19.0 190 19.2 191 192 192 193 197
1964 196 195 196 196 19.5 199 19.9 200 204 20.3 204 205
1965 205 207 208 209 210 21.3 212 214 21.3 21.5 216 218
1966 218 218 220 222 222 22.1 22.3 222 223 222 224 22.4
1967 224 23.0 233 231 232 234 23.6 237 24.0 241 242 241
1968 242 24.5 247 247 247 249 250 25.2 250 255 255 258
1969 259 25.8 257 257 260 259 255 257 257 257 259 261
1970 260 261 25.9 264 26.3 264 265 269 275 27.6 276 27.9
1971 28.2 285 287 286 291 29.3 294 296 299 297 301 301
1972 304 305 30.8 311 314 31.7 32.0 322 320 326 330 332
1973 337 339 344 344 34.6 347 356 353 35.2 357 356 356
1974 36.2 36.3 361 369 372 37.3 378 37.7 379 381 38’ 38.5
1975 37.8 384 381 38.4 377 388 382 382 385 382 386 38.7
1976 383 384 387 38.5 386 389 385 389 389 391 399 394
1977 402 39.6 400 402 403 405 410 414 412 418 4’.G 41.6
1978 42,4 42.9 426 430 435 43.9 445 443 445 451 449 448
1979 447 445 443 44.5 444 446 44.9 45.1 454 463 460 472
‘980 463 46.8 469 45.9 457 465 470 475 486 48.4 — —
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