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Alternative Measures of the

Monetary Base:

What Are the

Differences and Are They Im-

portant?

THE MONETARY BASE, adjusted for changes
in reserve requirements, is a measure intended
to summarize the net effect of all Federal Re-
serve actions on the money stock.® As such, it
serves as an indicator of the effects of monetary
policy actions on the money stock.

Because of the Federal Reserve Bank of St.
Louis’ long-standing interest in monetary policy,
it began publishing a series on the adjusted
monetary base in August 1968.7 Nearly 11 vears
later, the Federal Reserve Board began publish-
ing an alternative series. While the objective of

the Board's series is the same, it has always
differed from the series constructed by the St.
Louis Fed in a number of respects. These differ-
ences have changed over time with changes in
the structure of reserve requirements and, thus,
changes in the methods of calculating the re-
spective series.?

The two series have been used separately
and, on occasion, jointly to address a number of
issues of importance in monetary theory and
policy. Occasionally, they have yielded signifi-
cantly different results.* Moreover, at times

The idea of adjusting the monetary base to reflect changes
in reserve requirements was proposed initially by Karl
Brunner (1961) in an effort to formulate an “empirically
significant theory”’ of the money supply process. Brunner
called this adjustment *'liberated reserves.” He was the
first to compile data on the adjusted monetary base and
empirically investigate the relationship between his meas-
ure and the money supply. This research agenda was pur-
sued by both him and Allan Melizer in a number of articles
dealing with the money supply process and monetary policy.

zSee Andersen and Jordan (1968).

0ne of the most dramatic changes in the structure of
reserve requirements occurred with the implementation of

the Monetary Control Act of 1880 (MCA). Garfinkel and
Thornton (1989) discuss the changes in the structure of
reserve requirements brought about by the phase-in of the
MCA. Garfinkel and Thornton (1991) discuss the effects of
the MCA on the money supply process and the usefulness
of the monetary base as an indicator of the effect of mon-
eiary policy on the money stock. See Burger and Rasche
(1977) and Gilbert (1287) for two significant changes in the
calculation of the St. Louis adjusted monetary base.

4See Friedman {1988), McCallum {1988a,b}, Haslag and
Hein (1890) and Muelendyke (1990) for some examples of
differential performance.
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Figure 1

Levels of the STL-AMB and BOG-AMB,

Seasonally Adjusted

Bifticns of dollars

Billions of dollars

Data plotted from January 1959 thru April 1991.

theyv have presented contlicting pictures of mon-
etary policy.

Because of changes in their calculation and
the recent conflicting results, now seems to be
an appropriate time to re-examine these series
to see how and why they differ, both historically
and currently. We can also investigate whether
they are likely to continue to behave differently
in the years ahead and whether their differential
performance is attributable to fundamental differ-
ences or merely to arbitrary differences in their
construction. Finally, we will provide preliminary
evidence on whether the existing difference is
potentially important for money stock controt.

THE DIFFERENCE BETWEEN THE
TWO ADJUSTED MONETARY BASE
MEASBURES

The adjusted monetary base series constructed
by the 5t. Louis Fed (hereafter labeled STL-

AMB} and that constructed by the Board of
Governors of the Federal Reserve System (here-
after labeled BOG-AMB) were designed for the
same purpose. Each is intended to isolate the ef-
fects of monetary policy actions—that is, changes
in the supply of reserves and changes in reserve
requirements--in a single measure. Neverthe-
less, the two series are quite different.

How Do They Differ?

The difference in their behavior can be seen
in figure 1, which shows both adjusted mone-
tary base measures, seasonally adjusted, from
January 1959 to April 1991. Although the two
measures behave similarly throughout the sam-
ple period, STL-AMB is always larger than BOG-
AMB and the spread between them increases
over time. As will be discussed later, much of
this spread can be attributed to differences in
the reserve requirement measure used to calcu-
late the two series. Currently, this difference is
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Figure 2

Difference Between the Growth Rates of STL-AMB and

BOG-AMB
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due to the weight each assigns to the level of
transaction deposits. As a consequence, the re-
cent widening in the spread between the two
AMB series is driven by the growth of deposits.s

Although the difference in the level of the
two series gets larger over time, figure 2 shows
that the difference in the monthly compounded
annual growth rates of the two adjusted mone-
tary base measures does not exhibit a signifi-
cant trend. Indeed, although the monthly dif-
ference in the growth rates ranges from 8.4
percent to 8.6 percent, the average difference

in their growth, 0.18 percent, is not significantly
different from zero at the 5 percent significance
level {the t-statistic is 1.35). Thus, over a suffi-
ciently long period, the growth rates of the two
series are nearly identical.

Over shorter periods, however, the differ-
ences in the growth rates of these aggregates
persist, as illustrated by a six-month moving
average of the difference between the growth
rates of the two series—presented in figure 3.
The six-month moving average, which ranges
from --3.6 percent to 3.4 percent, shows that,

5Thus, the series should be strongly cointegrated. Haslag
and Hein (1990), using data from 1859 through 1989, find
that the two adjusted monetary base measures are coin-
tegrated. Their results, based on a procedure suggssted
by Engle and Granger {1387), indicate that the null hypoth.
esis of no cointegration can be rejected at the 5 percent
level. This hypothesis, however, cannot be rejected at the
1 percent level. Nevertheless, alternative tests for coin-
tegration, using a procedure develeped by Johansen
(1988), add further support to the notion that the two ser-

ies are cointegrated {This procedure and others are dis-
cussed in Dickey, Jansen and Thornton {1891).] The chi-
square statistic for the null hypothesis that there is one
cointegrating vector is 74.5, compared with a critical value
at the 1 percent significance tevel of 22, which provides
evidence that the two monetary base series are cointegrat-
ed, as expected.
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Figure 3

A Six-Month Moving Average of the Difference Between
the Growth Rates of STL-AMB and BOG-AMB
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for periods as long as six months, the two ad-
justed monetary base measures can give con-
siderably different pictures of monetary policy.
In fact, as an examination of figure 3 shows,
the growth rates of the two series can differ
significantly even for fairly long periods of time.
For example, the six-month moving average of
the difference in the growih rates was strictly
positive before April 1969 and nearly always
negative after August 1984. The difference in
the monthly growth rates averaged 0.60 percent
during the former period and -0.32 percent
during the latter, and both differences are
statistically significant (the t-statistic is 7.96 in
the former period, 7.04 in the latter).

Why Do They Differ?

Much of the difference in the two series is at-
tributable to the method of adjusting for reserve
requirement changes. Each adjustment creates
an index of reserves that would have been held
during some “base period.” The magnitude of
this adjustment, hereafter referred to as RAM,
reflects the reserves that are absorbed (released)
if the reserve requirements were higher (lower)
than those in effect during the base period.®

When the STL series was first created, a
hank’s reserve requirements depended on its lo-
cation, the type of deposits it held (transaction
vs. non-transaction} and whether it was a mem-

80nly the STL refers to this adjustment as RAM—short for
reserve adiustment magnitude. For expository conve-
nience, this article also will refer to the BOG's adjusiment
for reserve requirements as RAM.
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ber of the Federal Reserve System.” The adjust-
ment for reserve requirement changes was made
by multiplying the deposits in a given reserve
category by the difference between that cate-
gory’s reserve requirement in the base period
and its corresponding reserve requirement in
the current period. The initial base period used
was from August 1935 to July 19365

In contrast, the BOG has always used the cur-
rent period as the base period in calculating its
reserve adjustment. Thus, each time reserve
requirements change, the BOG revises the his-
torical data to reflect the “curremt” system of
reserve requirements. For example, when re-
serve requirements are reduced, the BOG caleu-
lates the amount of reserves that would have
been required had the lower reserve require-
ment heen in effect previously. The actual level
of required reserves in past periods are multi-
plied by the ratio of the new average reserve
requirement to the old, thereby creating a new,
counterfactual “adjusted reserve” series. In this
example, the new historical series for adjusted
reserves would be lower than the previous
historical series. The lower level of the ‘new”
historical series relative to the current period's
levels reflects a hypothetical release of reserves
in the past brought about by the decrease in re-
guirements in the current period.

In essence, both the STL and BOG methods cre-
ate counterfactual series for adjusted reserves. For
S5TL, the counterfactual series is the reserves
that would have been held if the historical re-
serve requirements were in effect today. Hence,
if reserve requirements have been reduced
{raised}, actual reserves would bhe lower (higher)
than adjusted reserves. For the BOG, the coun-
terfactual series is the reserves that would have

been held in the past if the current reserve re-
quirements were in effect. Actual reserves held
in the past would be higher (lower} than ad-
justed reserves if reserve requirements were
reduced (raised) in the current period.

With the STL approach, it is not necessary io
revise the historical monetary base series each
time reserve requirements are changed. As not-
ed above, the BOG series, in contrast, requires
that all historical data be revised, which means
there is a delay in the availability of data. Con-
sequently, the STL approach has a comparative
advantage for empirical research over the BOG
approach because it produces a series that is
readily available at the time it is most needed—
when there is a change in reserve requirements.’
Beyond this advantage, the base-period distine-
tion between these approaches appears to be
unimportant,

A Recent Change in the Construc-
tion aof the STL Series

In 1987 the STL adjusted monetary base ser-
ies was revised in response to fundamental
changes in the structure of reserve require-
ments associtated with the Monetary Control Act
(MECA) of 1980. Currently, the series is obtained
by splicing two adjusted monetary base series
with RAMs based on different systems of
reserve requirements. Before November 1980,
RAM is based on average ratio of reserves to
deposits, for transaction and non-transaction
deposits, during the period from January 1876
to August 1980. After November 1980, BAM is
hased on the structure of marginal reserve re-
quirements on transaction deposits in effect un-
der the MCA. These series are spliced together
at the first reserve maintenance period (Novem-

Prior to MCA, non-member banks did not have to maintain
reserves with the Federal Reserve System. At the time the
Federal Reserve Act was passed, reserve requirements
were different for "‘central reserve city,” “reserve city’’
and “couniry” banks. This distinction was not based ex-
plicitly on the size of the institution, but on the location of
the bank at the iime the Federal Reserve Act was passed.
Over time, this classification system became less meaning-
ful, with many large banks classified as country banks.

8See Burger and Rasche {1977}, Gilbert (1980} and Tatom
{1980).

¢Although reserves absorbed or released by changes in
reserve requirements typically are offset through open
market operations so that there is no marked change in
the adjusted monetary base, RAM does change significant-
ly. It shouid be noted, however, that the base period for
the St. Louis series has changed when fundamental
changes in the structure of reserve requirements made i

difficult or impossibie to continue using the original base
period. At these times, the historical data were revised.
The first of these changes occurred in 1877 when Burger
and Rasche {1977) altered the series by both changing the
method used io calculate BAM and adjusting the series o
account for the significant change in the structure of
reserve requirements in November 1972. The next oc-
curred in December 1980 when the base period was
changed to the period from January 1976 to August 1980,
The most recent, discussed next, was in 1987.
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ber 19, 1980} under the new reserve require-
ments imposed by the MCA.*®

At the splice date, the second part of the ser-
ies is calculated under the assumption that the
marginal reserve requirements on reservable
categories of time and savings deposits are
zero.'! Reserve requirements on all non-trans-
action deposits were eliminated in December
1890. Consequently, after November 1980, the
8TL series utilizes the present structure of re-
serve requirements for its base period. Because
the base period for the BOG's series is always
the current one, the “base-period” distinction
between the two series has been virtually elimi-
nated for the period since November 1980.%2
This distinction remains relevant for the pre-
November 1980 data, however.

Another distinction remains, however. STL
calculates its RAM using the marginal reserve
requirement on transaction deposits, 12 percent,
while the BOG uses the average reserve require-
ment ratio at the time of the last change in
reserve requirements. Currently, this ratio is
about 8 percent for transaction deposits.”® As a
result, the level of STL-AMB is larger than that
of BOG-AMB.

DETERMINING THE SOURCE OF
THE DIFFERENCES BETWEEN THE
TWO SERIES

Although the difference in adjustment methods
for reserve requirement changes accounts for
much of the difference exhibited by the two
monetary base series, it is not the entire source
of their differential behavior. There are two
other potentially significant sources: the treat-

ment of vault cash and the seasonal adjustment
methods used. Each of these three sources and
their empirical importance is discussed below.
(A more detailed discussion of the current con-
struction of the two series and their differences
appears in the appendix.}

The Treaftment of Vault Cash

Currently, the two adjusted monetary base
series start with slightly different “raw” data.
Both unadjusted monetary base measures,
roughly speaking, are the sum of reserve
balances held by depository institutions at Fed-
eral Reserve Banks and currency in circu-
lation—in other words, currency held by the
public, including depository institutions. The
differences in these raw data lies primarily in
the treatment of vault cash—that is, cash held
by depository institutions in their vaults. The
BOG, in contrast to 8TL, adjusts its series for
the timing of reserve requirements as satisfied
by depository institutions with vault cash.

To get a better understanding of this differ-
ence, it is helpful to review briefly the Federal
Reserve's system of reserve requirements. Un-
der the current system, depository institutions
are required to hold reserves in the form of
vault cash and/or reserve balances at the Feder-
al Reserve equal to a fixed percentage of their
reservable deposit liabilities—specifically, trans-
action deposits held by the public, government
and foreigners.’* A depository institution’s re-
quired reserves are calculated on the basis of
the transaction deposits it holds during a two-
week period ending every other Monday. An in-
stitution can satisfy its requirements with de-
posit balances at the Federal Reserve during the
two-week reserve-maintenance period ending

19The procedure scales the “older” part of the series down
{o the level of the “‘newer” part of the series to reach the
level consistent with the post-MCA base period. The growih
rates of the data before the splice date are unaffected by
the change in the base-period for the level data. See Gil-
beri {1987), p. 26, for a detailed discussion of the
procedure.

17This was done because the data necessary for making a
RAM adjustment for non-transaction deposits were not
availabie. See Gilbert (1987).

1€The only base-period distinction that remains is due to the
fact that the Garn-5¢. Germain Depository Institutions Act
of 1982 requires that a certain level of transaction deposits
at each deposiiory institution be subject to a reserve re-
quirement of zero and that this rate be adjusted upward
with the rise in total reservable liabilities,

13Because the average ratio of reserves held against trans-
action deposits to transaction deposits for the period from

January 1976 to August 1980 was 0.12664, the use of the
marginal reserve requirement, rather than the average ra-
tic of reserves to deposits previously used, minimizes the
difference between the "older” and “newer’” series at the
splice date.

4There are lower reserve requirements on a tranche of
deposits for each depository institution. Also, depository in-
stitutions are required to maintain reserves against their
net checkable deposits with other institutions. Aggregated
over all institutions, haowever, the net deposits are zero.
Conseguently, in the aggregate, no reserves are held
against checkable deposits with other depository institu-
tions. Because reserve balances held against such
deposits do not net out to zero for individual institutions,
however, reserves held against net "inter-bank™ checkabie
deposit liabilities affects the distribution of required
reserves among these institutions.
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two days after the period used in computing its
reserves, and with vault cash held during a
two-week period ending 30 days before the end
of the maintenance period. Vault cash used to
satisfy statutory reserve requirements is called
“applied vault cash.”

The BOG's adjustment for vault cash involves
a distinction between “bound” institutions, whose
statutory reserve requirements exceed their
holdings of vault cash, and “non-bound” institu-
tions, whose vault cash exceeds their statutory
reserve requirements. Another important dis-
tinction is between weekly reporting institutions,
called EDDS, and quarterly reporting institu-
tions, called QFDS. In the BOG's adjustment for
vault cash, the difference between current vault
cash and lagged (applied) vault cash of bound
EDDS (see appendix} is excluded from the BOG's
raw monetary base series. Hence, the STL and
BOG unadjusted, not-seasonally-adjusted series
effectively differ by the change in vault cash of
bound EDS .

What is the empirical importance of this differ-
ence? Because of limited data availability, an exact
measure of the magnitude of the BOG's adjust-
ment 1o vault cash cannot be obtained over the
entire sample. As a proxy, the difference be-
tween the STL source base and the BOG's not-
break-adjusted monetary base (with no seasonal
adjustments) is used.*® This measure, denoted
here by ATVC, is depicted in figure 4 for the
full sample period from February 1939 to April
1991. As the figure shows, the difference in the
treatment of vault cash fluctuates between
- $2.3 billion to $1.7 billion, but is positive for
most of the sample period. Indeed, ATVC aver-
ages $.15 billion over the period. While this
average is small, both in absoclute terms and
relative to the difference in the two base meas-
ures, it is statistically significant from zero at
the 5 percent level (the t-statistic is 7.82).

As discussed in more detail below, the differ-
ence in the treatment of vault cash has a pro-

nounced seasonal pattern, which has become
more amplified over time. Thus, although the
difference in the treatment of vault cash con-
tributes relatively little to the “low-frequency”
{guarterly or annual} variation in the difference
between the two series, it contributes somewhat
to the “high-frequency” (monthly) variation.

The Reserve Adjusitment

Before November 1980, there are two basic
differences between the adjustments that STL
and the BOG use on the raw data for reserve
requirement changes. First, as noted previously,
STL uses a fixed, historical period, while the
BOG uses the current period as the base period.
Because the average ratio of required reserves to
deposits was substantially higher during this
period than it is today, the STL adjustment be-
fore November 1980 is significantly larger than
the BOG’s. Second, the BOG makes an additional
adjustment for changes in reserve requirements
on applied vault cash (see appendix for details}.

These two differences continue to be relevant
after November 1980. Because §T1. uses the
marginal reserve requirement of 12 percent,
which is larger than the average ratio of re-
serves to deposits used by the BOG to calculate
its RAM, the levels of the series are quite differ-
ent even after this date. As in the period before
November 1980, the BOG makes, as part of its
break-adjustment procedure, a separate adjust-
ment to applied vault cash. In addition, since
February 1984, with the switch to contempora-
neous reserve accounting, the BOG makes a
separate break adjustment to its adjustment for
lagged vault cash of bound EDDS,

The difference between the STL adjusted
monetary base and the BOG's break-adjusted
monetary base can be used to measure the em-
pirical magnitude of differences in the method
of adjusting for reserve reqguirement changes.
ATVC is added to this measure to isolate the ef-

15They also differ because of “as-of” adjustments, which the
BOG makes but STL does not, and because the BOG in-
cludes *‘required clearing batances” In its not-break-
adjusted series.

The rationale for the BOG's adjustment to vault cash is
not entirely clear. A recent Board memo states that the ad-
justment is made on the belief that current vault cash con-
strains the lending activities of non-bound institutions,
while lagged vault cash is the reievant constraint for
bound institutions.

8As noted in the appendix, required clearing balances and
“as-of'" adjustments are included in the Board's not-break-

adjusted monetary base series, but not in the source base.
{See table A1 of the appendix for details). Required clear-
ing halances and these “as-of'’ adjustments, however, are
not inciuded in the Board’s break-adjusted series and,
thus, play no role in explaining the difference between the
two adjusted monetary base measures. To isolate the ef-
fect of the difference in the treatment of vault cash on the
difference between the two series, required clearing
balances and the as-of adjustments (when these data are
available) are removed from the difference between the
two upadjusted base series.
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Figure 4
Difference in the Treatment of Vauit Cash ATVC
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Data piotted from January 1959 thru April 1891,

fect of the difference in RAM from that of the sonally adjusted. For monthly and quarterly
BOG's different treatment of vault cash. The data, STL adjusts its monetary base series by
resulting series, denoted here by ARAM, and the simply applying the standard X-11 seasonal ad-
difference between the two seasonally adjusted, justment program to its not-seasonally-adjusted
adjusted monetary base measures, denoted by series. Weekly data are seasonally adjusted with
AAMBSA, are presented in figure 5. The figure a separate program that inputs unadjusted weekly
shows that most of the difference between the data and seasonally adjusted monthly data.*”

levels of the two seasonally adjusted bases is, in
fact, explained by differences in the method
used to adjust for reserve requirement changes.

The BOG seasonally adjusts weekly data using
4 model-based approach; it then obtains season-
ally adjusted monthly and quarterly data from
the seasonally adjusted weekly data.’® In con-

Seasonal Adjustment trast to STL, the components of the base are
seasonally adjusted separately: break-adjusted
To remove regular variations in the AMEB ser- required reserves against transaction deposits,
ies due to seasonal factors, both series are sea- the break-adjusted measure of surplus vault
178ee Zelier (1972). Also, see Gilbert (1988) for a discussion 85ee Pierce, Grupe and Cleveland (1984} and Fatley and
of the change in seasonal adjustment associated with the O'Brien (1987) for a discussion of the seasonal adjustment
switch to contemporaneous reserve accounting. procedures used by the Board.
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Figure 5

Difference Between STL-AMB and BOG-AMB and
the Difference Between Their Reserve Adjustments,

AAMBSA and ARAM
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cash used by the BOG, and currency held by
the nonbank public.®®

The difference in the two series due to differ-
ent seasonal adjustment procedures is presented
in figure 6. This difference, denoted by ASAM,
is measured by subtracting the BOG's seasonal
adjustment (the difference between the seasonally
adjusted and the not-seasonally-adjusted, break-
adjusted monetary base) from STL's seasonal ad-
justment (the difference between the seasonally
adjusted and the not-seasonally-adjusted, adjust-
od monetary base). Not surprisingly, the average
difference in the series due to differences in
seasonal adjustment is essentially zero over the
sample period.?° Nevertheless, ASAM ranges

from —$1.6 billion to $2.6 billion, suggesting
that differences in the seasonal adjustment are
a source of high-frequency variation in the dif-
ference hetween the two series.

The Relative Importance of These
Differences Over Time

As indicated by figures 4 and 6, the contribu-
tion of the differences in the treatment of vault
cash and the seasonal adjustment have become
more variable starting shortly after the MCA,
especially around 1984. Moreover, after 1984,
both differences have large seasonal compo-
nents. ATVC becomes larger and more variable,
perhaps because the BOG’s adjustment for lagged

18AH componenis of the monetary base, exciuding excess
reserves, are adjusted as a whole before the swiich to
contemporaneous reserve accounting. For the series after
the switch, the weekly series is adjusted by component us-
ing & modei-based procedure and then is modified to be
made consistent with the monthly series.

2The average difference is $.025 billion, with a t-statistic of
1.14 for the test of the nuil hypothesis that the difference
is zero.
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Figure 6
Difference in the Seasonal Adjustment ASAM
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vault cash at bound EDDS does not change with
the Fed’'s move from lagged to contemporaneous
reserve accouniing. Separate break adjustments
are made to this series and to lagged vault cash
at QEDS starting in February 1984, however.

The difference due to seasonal adjustments
becomes larger with higher frequency variation
about this same time. This may be the result of
the Board’s changing its seasonal adjustment
method in February 19842

The seasonal variations in these two series
tend to offset each other so that the difference
between STL-AMB and BOG-AMB does not have

a large seasonal component. Indeed, ATVC and
ASAM are highly negatively correlated after
1984—the simple correlation between changes
in the two series after January 1984 is —.84.

As shown in table 1, which reports the vari-
ances of AAMBSA, ABAM, ATVC, ASAM and
{ATVC + ASAM) for various subperiods, the varia-
hility in AAMBSA has also increased over the
entire sample period. The subperiods corre-
spond to various reserve requirement regimes.
The full sample is broken at the time of the im-
plementation of the MCA and the time of its ef-
fective completion, which coincides with the
switch to contemporaneous reserve accounting.

21As noted above, the BOG seasonally adjusts its break-
adjusted monetary base as a whole for data before the
switch to contemporaneous reserve accounting in February
1984, Thereafisr, it has used a model-based approach to

seasonalize the components of the base separately for
weekly data. In addition, as discussed by Gilbert {1985},
the seasonal factors used by the St. Louis Fed also
changed arcund that time.
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As the table shows, the variance of changes in
the differences of the two seasonally adjusted
AMB series has increased throughout the sam-
ple period, especially since February 1984, when
the variances of both ATVC and ASAM sharply
increase. Because these series are negatively
correlated, however, this increased variability is
not reflected in a similar rise in the variance of
these combined series (ATVC+ASAM). Neverthe-
less, the simple correlations between changes in
AAMBSA and both changes in ARAM and changes
in (ATVC+ASAM) presented in table 2 show that
more of the month-to-month changes in AAMBSA
is attributable to changes in ATVC+ASAM since
January 1984,

ALTERNATIVE
MONETARY BASE: ARE THE
DIFFERENCES IMPORTANT?

MEASURES OF THE

Since the adjusted monetary base s intended to
be a summary measure of the policy actions of
the Federal Reserve, an important question arises:
are the differences in the 8TL and BOG measures
of the adjusted monetary base important?2? Over
a sufficiently long period of time, the answer to
this guestion is an emphatic, “No!” As noted earli-
er, over sufficiently long periods of time, the
average difference in the growth rates of the two
series is negligible. Nevertheless, over shorter

22Garfinkel and Thornton (1991) have shown that the rela-
tionship between the monsey supply and the adjusted
monetary base has weakened since the MCA. More impor-

tant, they argue that the usual linear refationship between
the money supply and the monetary base, as a model of
the money supply process, fails to perform wel! since then,
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periods, the two measures could lead to different
interpretations of monetary policy.

The adjusted monetary base has been used fre-
quently in theoretical and empirical models of
money stock control. Hence, one way to assess
whether the difference in the two AMB measures
is important is to see if either measure explains
more of the movements in the money stock, M1.2¢

Some preliminary evidence on the relative per-
formance of these alternative measures in con-
trolling the money stock can be obtained by
regressing changes in M1 on changes in the alter-
native hase measures. Estimates of these equa-
tions using monthly data are reported in table
3.2 The results are reported for three subperiods
from February 1959 to April 1991 based on impor-
tant changes in the construction of the two ser-
ies. The results indicate that, in all cases, there
there is a statistically significant relationship be-

tween changes in M1 and changes in each of the
base measures.?® The relationship between M1
and either adjusted monetary base appears to
have deteriorated since the effective implementa-
tion of the MCA in February 1984. This result ap-
pears to be due, however, to the sharp rise in
depository institutions’ holdings of excess reserves
following the December 1890 elimination of
reserve reguirements on non-transaction deposits
and the sensitivity of ordinary-least-squares
regression analysis to outliers. When the last five
months of data are deleted, the adjusted R-squares
are similar to those obtained over the first
period--indeed, the adjusted R-square for the
BOG's measure rises by nearly 20 percent.?®

The relationship between M1 and the adjusted
monetary base is somewhat tighter when the STL
measure is used for all three perieds; this is not
the case when the last five months are deleted

230M2 is not included in the analysis because, since Decem-
ber 1980, there is no direct relationship between the non-
M1 components of M2 and policy actions. M2 can only be
controlled directly through its M1 component. Equations
similar to those reported here, using M2, produce resulis
broadly similar to those here, except where noted below.

24These equations are simple and are not intended ic be fhe
specification of the money supply process over the time
period. Moreover, as Garfinkel and Thornton (1891) have
shown, such a simple specification of the money supply
function is inappropriate since February 1984, The strong

serial correlation of the residual since then is evidence of
this misspecification using either base measure. For these
reasons, the results here are intended to be illustrative.

25The equations were also estimated using the growth rates
of M1 and the two AMB measures. In all instances, the ad-
justed R-squares were smaller when growth rates were
used. Qualitatively, the results are the same as those in
the text when quarterly and annual data are used.

®As expected, after February 1984, there is no statistically

significant relationship between M2 and either base meas-
ure, at the monthly or quarterly frequency.
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from the last period.?” Overall, the two meas-
ures appear to differ little in their relationship
to monthly M1 growth.

Because the difference in the growth rates of
the two AMB series declines at lower frequen-
cies, the eqguations also were estimated using
quarterly data and annual data for the period
from 1959 to 1990. These results are summa-
rized in table 4. The quarterly estimates are
similar to the monthly ones; the overall perfor-
manee is better, however, using quarterly data
during the first period and somewhat worse
during the last. Again, much of the deteriora-
tion in the last period is due to including the
quarters during and immediately after the elimi-
nation of reserve requirements on non-trans-
action deposits.

For quarterly data, the St. Louis measure al
ways explains somewhat more of the variation
in M1 growth. Estimates using annual data pro-
vide a similar result, with the STL series ex-
plaining about 4 percent more than the BOG
series of the annual variation in M1.

CONCLUDING REMARKS

While no formal tests of the difference in the
performance of the two base measures for money
stock control have been made here, the differ-
ences might be statistically significant. indeed,
this has been the case in other applications. For
example, Haslag and Hein {1990} have reported
statistically significant differences in the explan-
atory power of the two monetary bases for
nominal GNP. More importantly, Friedman {(1988)
and McCallum (1988a,b} report substantive dif-
ferences in the performance of the two meas-
ures for monetary policy analysis.

The problem is that the two measures differ
by their reserve adjustments, their treatment of
vault cash and their methods of seasonal adjust-
ment. While differences in the reserve adjust-
ment procedures account for the bulk of the
discrepancies, differences arising from the treat-
ment of vault cash and seasonal adjustments
have become more important in explaining
short-run variations between the two series in
the 1980s. Because there is little objective rea-

27Also, the BOG's measure produces a higher adjusted
R-square than does the STL measure in the jast period
when monthiy growth rates are used.
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son to prefer one method of technical adjust-
ment over the other, there is little basis for
choosing one measure over the other in empiri-
cal studies, when the two measures produce
substantially different results.

In instances where the results are qualitative-
ly the same but quantitatively different, such as
the results reported here or by Haslag and Hein,
the researcher must be content to choose the
measure that performs “best” for the problem
at hand. If the problem is money stock control,
the preliminary evidence presented here sug-
gests that the 5t. Louis measure holds an edge.
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them. Similarly, table A2 shows the adjustments
made to each series and their differences,

The Raw Dala

The S8i. Louis Series. The STL source base
measure is the sum of reserve balances at Fed-
eral Reserve Banks and currency in circula-
tion—i.e., currency held by the public. As shown
in panel A of table A1, reserve balances are de-
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fined as total reserve balances net of required
clearing balances of depository institutions.?

The Board of Governors' Series. As shown
in panel B of table A1, the BOG’s not-break-
adjusted monetary base is essentially the same
as the STL source base. Roughly speaking, the
not-break-adjusted monetary base is the sum of
total reserves and currency. Total reserves used
in the calculation is defined as the sum of total

reserve balances, net of required clearing bal-
ances, and applied vault cash.? BRequired clearing
balances plus currency held by the nonbank
public and surplus vault cash are added to the
measure of reserves. In constructing this mone-
tary base series, the BOG defines “surplus vault
cash” as current vault cash net of lagged (applied)
vault cash held by both non-bound and bound
depository institutions that report quarterly

'Required clearing balances are deposit balances that
depository institutions are required to maintain at the Fed-
eral Reserve 1o ensure that the dollar volume of their
check clearings and other transfers of funds through the
Federal Reserve Sysiem are covered. These balances are
subtracted from total reserve balances since they do not
satisfy statutory reserve requirements and, hence, do not

constrain a depository institution’s expansion of deposit
liabilities explicitly.

2As noted in the main text, applied vault cash relers to the
vault cash held by depository institutions during the two-
week pericd ending 30 days before the end of the current
maintenance period.
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{QOEDS) and net of current vault cash held by
bhound institutions that report weekly (EDDS).?

As shown in panel C of table A1, the key
difference between the STL source base and the
BOG's unadjusted base measure is the treatment
of vault cash held by bound EDDS. In particu-
lar, the two measures are essentially identical
except that the Board's measure excludes the
surplus vault cash of bound EDDS—i.e., current
vauit cash net of lagged applied vault cash at
bound EDDS, The two base series also differ in
that the BOG's measure does not remove re-
quired clearing balances and includes float-
pricing “as-ofs.” As noted in the main text and

below, however, required clearing balances and
float-pricing as-ofs are removed when the Board
calculates its break-adjusted series.

Adjustments for Reserve Require-
ment Changes

The $t. Louis Series. Panel A of table A2
shows the computation of the S5TL reserve ad-
justment magnitude, RAM, which is simply ad-
ded to the source base. RAM is the difference
between actual required reserves and the re-
serves that would have been required, given the
actual level and composition of deposits held at
depository institutions, under the reserve re-

3The measure of surpius vauit cash reported on the
Board’s H.3 release is not the measure used in this com-
putation. Rather than using current vault cash of all
depository institutions, the surplus vault cash in the H.3
release includes lagged vauit cash of only those institu-

lions subject to reserve requirements. In addition, rather
than subtracting current vaull cash of bound EDDS, the
surplus vault cash reported in the H.3 release subiracts
appiied vault cash of these institutions.
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quirements of a chosen base period. The reserve
requirement ratio on transaction deposits cur-
rently used for the base period is 12 percent,
the marginal reserve requirement in effect since
the full implementation of the MCA 4

This adjusted base measure indicates what the
monetary base would have been given the cur-
rent level of currency held by the nonbank
public and the current level and composition of
deposits under the base period’s system of re-
serve requirements. If the required reserve ratio
were to be reduced in any period, the adjust-
ment would increase.’ In this case, the source
base would not change initially, but the adjusted
monetary base measure would increase as RAM
increased, reflecting a release of reserves into
the system available to expand deposit liabilities.®

The Board of Governors’ Series. The BOG
adjusts the series for breaks in reserve require-
ments historically. In particular, it treats the
most current period as its base period so that
the break-adjusted series and the unadjusted
series are identical. Reserves are adjusted with

a ratio method. For any period in which the
system of required reserves differs from that in
the current period, required reserves held against
these deposits are multiplied by the ratio of cur-
rent required reserves to what reserves would
have been required under the old system, given
the current composition of deposits. As shown
in panet B of table A2, this adjustment simplifies
to a measure similar to the STL-RAM, where
the base-period reserve requirements are re-
placed by the most recent reserve requirements.
An adjustment for breaks in applied vault cash
is subtracted and an adjustment for breaks in
lagged vault cash at bound EDDS and QFEDS is
added.” In addition, reserves held against Eu-
rodollar deposits are excluded from this series
after the switch to contemporaneous reserve ac-
counting.?

As summarized in panel C of table A2, the
main difference between these series (not sea-
sonally adjusted) revolves primarily around the
treatment of vault cash and the method of re-
serve adjustment.?®

4The actual average reserve ratio is lower than 12 percent
because, for the individual bank, the reserve ratio is only
3 percent for transaction deposits below the reserve tranch
and 12 percent for deposits in excess of that tranch. Even
before iast yeat’s elimination of reserve requirements on
personal time and saving deposits, which was completed
in two steps starting in the middle of December 1930 and
ending after the first maintenance period in January 1991,
the STL-RAM assumed that base period requiremenis on
non-transaction deposits were zero. t should also be not-
ed that both RAMs assume that the base period require-
ments on Eurodollar deposits is zero since February 1984,

5For example, the recent elimination of reserve require-
menis on non-transaction deposits released gbout

$13.6 pillion during the twe (two-week) maintenance peri-
ods starting in the middie of December.

&Typically, however, the Fed offsels the release of reserves
generated by a reduction in reserve requirements, at least
partially, by removing reserves from the banking system.
Such a defensive measure would prevent the money sup-
ply from accelerating in response to the reserve require-

ment change. Nevertheless, the change in reserve require-
ments would affect the adjusted monetary base provided
that the resulting release of reserves were not perfectty
offset by such a defensive measure.

"The adjustment for the lag in applied vault cash at bound
EDDS is not break-adjusted before the switch to contem-
poraneous reserve accounting. After the switch, the BOG
aiso started to make the break-adjustment to lagged vault
cash at QEDS.

8Because the STL-RAM assumes that the base period
reserve requirements on Eurodoliar deposits are zero, the
Board’s exclusion of reserves held against these deposiis
plays no role in explaining the ditference between the two
AMB series.

Sk should also be noted that the Board's series is adjusted
for the annual ingcrease in the reserve tranch as ¥ the
change were being phased in gradually over the whole
year. In contrast, the St. Louis measure adjusts for the
change when it occurs. See Meulendyke (1980}, p. 9.
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