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Issues in Measuring An Adjusted Monetary Base

JOHN A, TATOM

THE Federal Reserve Bank of $t. Louis recently
announced a new measure of the adjusted monetary
base.! 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, “Bevision of the St. Louis Federal
Reserve's Adjusted Monetary Base,” this Review {December
1980), pp. 3-10.

2 The conceptual framework and computational method are
explained by Albert E. 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 souree 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:

Hk,
r+k

(2) m=

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 ratic 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-

3 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,

11



FEDERAL RESERVE BANK OF ST. LOUIS

erates 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 invarjant 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 1s 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 monev 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 SB,=nrD, Consequently, the
money stock is:

(3) M,=D,= lSBQ.
Iy

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
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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 1,. 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,=8B,+(r,~r} Dy=r, D..

The money stock can be expressed as:

1
(8) M,=D,=—AMB,.

rﬁl
The reserve ratio in the multiplier is now invariant to
changes in Fed reserve requirement ratios; it is always
I,, 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,=S8B,+{r,~1) D, =5B,+RAM.,.

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

This RAM measure is the BAM2 developed by
Burger and Rasche.® They note, however, that it has a
“practical defect;” it is based on current period
deposits (D) 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 (r,—ry) D,_,. That is, RAM is
measured using lagged and, therefore, known deposits.

The RAMS3 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 magnitade: RAM1, RAMZ, and RAMS3.
RAMI is based on the adjustinent made by this Bank prior to
1977. RAMZ is an exact measure having the desired theoreti-
cal properties of a reserve adjustment magnitude, RAM3 is
an approximation to RAM2 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
RAM]1 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 RAM2 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 SBy=r,_y D.a
Measured relative to current week deposits, current
reserves are r,_p (ID,_o/D)D:.

Required reserves using the base period required
reserve ratio are r, Dy .5 or r,(D - o/DYDy.

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,
SBy=r¢..o(D—o/DY Dy

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

{T) AMB, =8B, + (r,—1._2) Dy o=1,(D; /DDy
The money stock (M, =D is then:

1

ro(Dy - 2iDt)AM Be
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.

(8) M

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 1929.5 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
(1933).” From 1929 to August 1935, reserves were not re-
quired on federa] 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.
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November 1972 when the applicable reserve require-
ment categories were changed. The previous distine-
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
hase 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 $581.3 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 BAM 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

Rinted

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.

®

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 AMB. 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

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

14

DECEMBER 1980

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 1972.7
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.® 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
hetween 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 of constructing RAM following a change in the
deposit classification system used for reserve purposes are
discussed in Appendix 2.

8 In December 1972, AMB(1972) 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 (19353) are increased %y this percent
age for each month to obtdin 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.
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reserve requirements. To provide comparable data
prior to December 1972, the 1935 base period series
{not seasonally adjusted) is raised by the same constant.
In effect the multiplier, m, is reduced by (1/p) times its
original level. Although the levels of both the multi-
plier and the base in the period prior to December
1972 are altered, the relationship between percentage
changes in each and percentage changes in any mone-
tary aggregate is unaffected. Thus, empirical relation-
ships between growth of the adjusted monetary base
and monetary aggregates are unaffected by the method
of rebasing RAM.®

# Growth rates measured across the month in which the base is
changed depend on growth up to that month and growth
since then. The level of the AMB is measured exactly rela-
tive to the hase period in effect at each point in time and the
method of chaining the series together makes the levels of
the A(‘i\/fB measure comparable so that growth rates are main-
taine

The 1975 Base Period

The structure of required reserves on time deposits
changed in December 1974, eliminating a distinction
used for assessing differential reserve requirements in
the December 1972 base period (table 1). From
December 1972 to December 1974, differential
reserve requirements were imposed according to the
size of time deposits. Subsequently, differential
reserve requirements were imposed only according to
the size of the time deposits in the 30-179 day maturity
category. Thus, some time deposits of other maturities
were no longer subject to a differential ratio. !¢

10 In October 1975 and in January 1976, reserve requirements
on time deposits were changed so that deposits of various
maturities were subject to different ratios. These new ma-
turity distinctions changed required reserve ratios on
deposits subject to the basic 3 percent ratio in the January
1975 base period, but these changes did not eliminate any
part of the structure in existence in January 1975.
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The January 1975 base period adjusted monetary
base series is computed in precisely the manner de-
scribed above, 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(1875) 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 L.

Measuring Adjusied 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 bhank reserve series that is
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compatible with the adjusted monetary base data
developed here reguires using the same rebasing
methods for hoth series. For example, consider an
adjusted bank reserves series which uses January 1975
as the base period. In January 1975, adjusted bank
reserves 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 bank reserves (1935)
from 1935 to November 1972, or for adjusted bank
reserves {1972) from December 1972 to January 1975.
In order to find the adjusted bank reserves (1875) for
dates prior to Januvary 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 hank reserve growth is unchanged. Adjusted
bank reserves (1975) data are given in Appendix 3.

COMPARISON OF THE OLD 5T. LOUIS
ADJUSTED MONETARY BASE AND
AMB(1975)

Charts I and 2 present a comparison of the old and
1975 base period adjusted manetary bases and their
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associated M 1B-multipliers for the period January 1959
to October 1980. From 1959 to 1972, there is little
variation in the difference between the adjusted mone-
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(i975) 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 M1IB 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,

net seosonwly adivsted

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 1939 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 hase 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 TV/1974 is
(.003 percent and the standard deviation of this dif-
ference is only 0.28 percent. Subsequently, the old
AMBE 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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Lhari 3
Comparison of Growth Rates:
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ADJUSTED MONETARY BASE AND
AMB(1973)

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 adiustment 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

18
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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 pericd 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).
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Chort 4
Comparison of Growth Rates:
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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 vear.
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 hase 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 ocenrred
that would increase the r-ratio, calculated with 1935

1950 187 1872 wr 1974 78 1974 w7 1978 1879 1s3g

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}.

When deposit shifts ocour across deposit categories
with differential reserve requirements in the base pe-
riod, the required reserve ratic in the multiplier
changes. H 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 fourth 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
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computed with the required reserve ratios in effect in
December 1972, During this period, AMB{19753) 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 Januvary 1975 than that in the “hase
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 Qctober 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 caleulating 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(1575) 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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Appendix 1 monetary base for three periods, based upon different base

periods applying over each interval. Table 2 is the adjusted

monetary base (1975 base period) measure constructed for

This Appendix contains data for the adjusted monetary the period 1936-1980. Table 3 provides seasonally adjusted
base discussed in this article. Table 1 provides the adjusted measures of AMB(1975).
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Tabie 3
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Appendix 2

The Structure of Deposit
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 bank, 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
magnitade {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
RAM({1975) to illustrate these implications.

The central distinction between the old RAM and
RAM({1972) for the period since November 1972 concerans 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 1872 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 resérve 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 1933
criterion for assessing reserve burdens. Under the reserve
regime existing in December 1872, a %100 net demand
deposit movement from a large Chicago or New York mem-
ber hank to a small member bank outside of a reserve city
would free $3.50 in reserves and this amount would be added
to an exact RAM (1935). This would occur hecause 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) (—3100) is
$4.50. The $100 deposit in the country bank is subject to an 8
percent requirement in 1972, but would have been subject to
a 7 percent requirement in 1935, resulting In a reserve
adjustment of {.07—.08) (3100}, or —$1.00.}

Note that if the Fed had raised reserve requirements on the
countrv bank by an identical amount as on the New York bank
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Classes and the Reserve

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 banks in deposit
categories $0-2 million, $2-10 million, $10-100 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 $%2-10 million
banks, $42.45 in $10-100 million banks, $11.23 in $100-400
million banks, and 40 cents in country banks with over 3400
million in depesits. 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, -($13.00-816.40), $3.40 plus the reserve adjust-
ment on the new deposit ($7.00-810.91), -$3.91, so that the
old RAM would show a 51 cent reduction in the adjusted
monetary base. Given 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 bank, the old RAM
would overstate the exact addition to the adjusted monetary
base by $4.51 or 4.51 percent of the size of the depaosit
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, Distributional changes
affect RAM only when the distribution of reserve burdens on
deposits has been changed by required reserve ratio changes
sugsequent to the base period.



FEDERAL RESERVE BANK OF ST. LOUIS

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 Tocation 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 viewed as a matter of indifference 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, but 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 eity banks and country
banks. Thns, the movement of depesits 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 I, in period zero with
required ratios rip, T3 levied on each class D, and Dg,
respectively (D= 1D, + Dy). In period j, deposits are divided
in classes D¢ and Dp (D= D¢+ Dyg) with required reserve
ratios initially set at r¥;, 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 ry, could apply in major cities at time t,
while rg, applies to demand deposits at all other banks. In
period j, demand deposits are classified differently, e.g., by
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size, so that ry; initially applies to the first $23 million of
demand deposits at an institution, while r%; applies to
demand deposits over $25 million, regardless of location.
Subsequent to peried j, the ratios r{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 D, The initial reserve classification imposes
reserve requirements on Dy (D and Dy) through the com-
mon reserve ratio 1y and on deposits Dy (D, and D) through
r2. In period j, the classification system changes so that
deposits in group 1 and 2 have a common ratio r%, while
deposits in groups 3 and 4 have a common ratio r5. From an
initial base period zero to period j, the RAM s
RAM={rjo— 1} (Dh+Dg) +{rzo—r) (Dp+Dy) where
deposits are those in the period for which RAM is caleulated.
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:

RAMH;':{FM}"T’? t+j) Dy+ (ro—1% H—j} Dy
+(teo— 1% 145) Dot (rao=r% 145} Dy
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, j=(10—r%) Dy +(r%—14 o) Dy
+{rio—1Y) Dat+ 04— 18 v0p) Dy
+(rgo—r¥%) D+ rf—1% 145) D2

+{rso—r%) Do+ %—18049) Dy
If one wished to measure reserves released or absorbed by
reserve requirement changes since period j relative to period

j reserve requirements, the appropriate expression, RAM";.;,j,
would be the four entries on the extreme right above,

RAMA, = (%= 1% 4 ) (D1 + Do)+ (0~ 1% o) (Da+13y)
rearranging the components of RAM in the column immedi-

ately to the right of the equal sign above results in the
expression:
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b D
RAM.;=[nol 55 + raolg— 57— 1] (D1 + D2)

D
Da+ D,

+RAME, .

+[r10( 3+ on(D:?:D) ~ 1] (Dy+Dy)

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 (D, +Dy)
and (D3 + Dy) 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 (Dy/(D;+ Dy} on required reserves should be
included in RAM because the Fed recognized the distinetion
between I} and D, type deposits by imposing a different
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reserve requirement ratio on each. Beginning in period j, the
Fed imposed the same reserve ratio on D; and Dy, 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 upen a Fed eriterion 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
oceurred 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 requirements by size of deposits
will be compressed to two classes of deposits.
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Appendix 3

This appendix provides data for adjusted bank reserves. In
table 1, adjusted bank reserves for three periods, based upon
the different base periods applying over each interval, are
presented. Adjusted bank reserves in each case is the source
base minus currency in the hands of the public, and minus
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the RAM measure computed relative to the indicated base
period. In table 2, these data are provided on a continous,
1975 base period, basis, In this table, adjusted bank reserves
prior to January 1975 are not equal to the adjusted monetary
base (1975) less currency. Instead the data reflect the growth
of adjusted bank reserves in each prior interval based upon
the relevant base period, but the levels are adjusted so that
they are comparable to the post-1974 levels.
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