Money Stock Control Under Alternative
Definitions of Money

JOHN A. TATOM

N recent years, existing definitions of the monetary
aggregates have come under increasing attack. Ini-
tially, this assault stemmed from allegations that
money demand had shifted in 1974 and that the con-
duct of monetary policy required new measures which
were more closely related to the concerns of policy,
such as total spending and prices.? It has also become
apparent that changes in technology, regulations, and
financial market institutions have had a significant
effect on the payments process and, perhaps, the link
between existing aggregate measures and economic
activity. An important example of such a change was
the introduction of automatic transfer services { ATS)
and the extension of NOW accounts to the state of
New York on November 1, 1978.2 Other innovations
include the increasing volume of repurchase agree-
ments, money market mutnal funds, and regulatory
changes that now allow corporations and state and
local governments to hold savings accounts.

In response to these concerns, the staff of the Board
of Governors of the Federal Reserve System proposed
new definitions for M1, M1+, M2, and M3 monetary
aggregates in the January 1979 Federal Reserve Bulle-
tin.® The principal criteria underlying the redefinitions
were to improve the ability of the Fed to control out-
put and inflation and to combine deposits that are
close substitutes for each other.

The staff’s proposal has generated considerable com-
ment both within and outside the Federal Reserve

13ee 8. M. Goldfield, “The Case of the Missing Money,” Brook-
ings Papers on Economic Activity {3/1976), pp. 683-789, and
jIared Engler, Lewis Johnson, and John Paulus, “Some Prob-

ems of Money Demand,” Brookings Papers on Economic
Activity {1/1976), pp. 261-280.

*The problems of controlling a broader measure of M1, includ-
ing new ATS and NOW account balances, with existing meas-
ures and policy procedures are discussed in John A. Tatom
and Richard W. Lang “Automatic Transfers and the Money
Supply Process,” this Review {February 1879}, pp. 2-10.

d8ee “A Proposal for Redefining the Monetary Aggregates,”
Federal Reserve Bulletin (January 1979), pp. 13-42.

System. Most critics are in favor of the effort to rede-
fine the aggregates but find fault with the specific
measures proposed. The criticisms center on (1) the
exclusion of certain means of payment from the pro-
posed M1 measure, (2) the questionable improvement
of the relationship of the proposed measures to spend-
ing, or of the stability of the demand for money, and
(3) disagreements over whether the proposed meas-
ures adequately meet the stafl’s criterion of combining
deposits that are close substitutes.

The actual redefinitions that will be forthcoming, if
any, are still unknown. Nonetheless, it is useful to
examine the issue of money stock control with the
measures initially proposed in January 1979. The pri-
mary criticism of these measures, from the viewpoint
of control, is that timely data from thrifts and other
financial institutions have been unavailable. To the
extent that the Federal Open Market Committee
uses the proposed measures instead of existing meas-
ures for targeting aggregate growth, the relationship
between the instruments of monetary policy and the
different aggregate measures is of considerable impor-
tance, regardless of timely data availability. More-
over, any definitions of monetary aggregates that
ultimately will be chosen are unlikely to deviate sig-
nificantly from those examined here.

The issue of controllability is especially important
in view of the Qctober 6, 1979, announcement of a
Federal Reserve System policy change to improve
control over the growth of monetary aggregates by
placing greater emphasis on the supply of bank re-
serves in day-to-day operations. This action represents
both a fundamental change in the focus of monetary
policy and a clearer recognition of the link between
Federal Reserve actions that affect bank reserves and
the monetary aggregates which it seeks to control.
This article examines the proposed definitions of mone-
tary aggregates as an example of the type of control
consideration required by this shift in policy. The re-
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sults indicate that the proposed aggregate measures
are less controllable than existing aggregates, although
only slightly less so for proposed M1.4

EXISTING AND PROPOSED
MONETARY AGGREGATES

The major changes in the proposed redefinitions of
monetary aggregates are designed to account for de-
mand-deposit type accounts that are not classified as
demand deposits, and to aggregate assets by type,
irrespective of the institution involved in the creation
of such assets. With regard to the first change, pro-
posed M1 would include NOW accounts, demand de-
posits at thrift institutions, credit union share drafts,
and savings accounts at commercial banks that are
subject to automatic transfers to demand accounts.
This change is especially important after November
1978, when NOW accounts were extended to New
York State and ATS was introduced nationwide. Be-
fore then, NOW accounts at commercial banks and
thrifts, as well as credit union share draft balances,
were relatively small. Also, as recommended by the
Bach Committee, deposits held by foreign institutions
at domestic banks are excluded from the proposed
M1 measure.”

The attempt to aggregate similar monetary assets
regardless of issuing institution is especially important
in the proposed measures of M2 and M3. Currently,
M2 is equal to M1 plus other deposits at commercial
banks — including NOW accounts, ATS savings ac-
counts, other savings accounts, time deposits, and CDs

40ther studies have shown that money demand estimates and

the Hnk between intermediate monetary agpregate measures
(M1, M2, M3) and GNP are not improved by the proposed
measures. See, for example, the staff study, “A Proposal for
Redefining the Monetary Aggregates,” and Laurence H. Meyer
and Murray L. Weidenbaum, “Fed’s Proposed Redefinition of
Monetary Aggregates Seen Falling Short of Goal,” The
Money Manager {(May 7, 1979}, Together with the results
here, it can be concluded that the link between the mone-
tary hase and GNP will be worse under the proposal, as
long as intermediate targeting is used, This is significant for
the conduct of monetary policy. Andersen and Karnosky have
shown that the mean andp variance of forecast errors of GNP
using the monetary base are not significantly worse than
occurs using existing MI or M2 measures. Adoption of the
proposed measures would therefore increase the desirability
of targeting on the monetary base instead of intermediate
monetary aggregates., See Leonall C, Andersen and Denis S.
Karnosky, “Some Considerations in the Use of Monetary Ag-
gregates for the Implementation of Monetary Policy,” this
Review (September 1977), pp. 2-7.

58ee Advisory Committee on Monetary Statistics, “Improving

the Monetary Aggregates,” Federal Reserve Beard of Gover-
nors, June 1976, M1+ is not revised in the proposal except
for the exclusion of foreign balances, Currently, M1+ is the
same as proposed M1 plus other savings accounts at commer-
oial banks. This measure is not discussed here,
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{except large CDs at weekly reporting banks). The
proposed M2 (PM2) would add to proposed M1
{PM1) savings accounts at both commercial banks
and thrifts, Consequently, it would differ from the cur-
rent measure of M2 primarily in its exclusion of time
deposits at commercial banks and its inclusion of de-
mand, NOW, and other savings balances at thrifts,
and credit union share drafts.

M3, by existing definitions, differs from M2 in its
inclusion of time and savings deposits at thrifts and
credit unions. Since all but time deposits at these in-
stitutions are in PM2, proposed M3 (PM3} is intended
to reflect the distinction between savings and time ac-
counts. Thus, PM3 is PM2 plus all time deposits and
CDs at commercial banks and thrifts. PM3 differs
from M3 in its inclusion of large CDs at weekly re-
porting banks and demand deposits at thrifts ($864
million in June 1978). Except for the latter difference,
PM3 is essentially the same as the existing aggregate
M5, Existing measures M4 and M5 will be dropped
according to the proposal. Table 1 summarizes these
differences.®

The proposal for aggregating over similar types of
deposits rather than similar institutions is not without
shortcomings. The rationale for the change is based
upon an increase in substitutability of deposits among
institutions.” It is unclear, however, whether the sub-
stitutability of these deposits has increased. Barnett
has shown, for example, that there is no significant
substitutability between small time deposits at com-
mercial banks and savings and loans, before or after
1974. Also, his evidence shows increases in substituta-
bility between deposits within institutions, making the
M2 aggregate a more justifiable measure than before
on this criterion.®

The proposed redefinitions also ignore the question
of whether other assets should be included in the mon-
etary aggregates, or where they might be likely candi-
dates for inclusion. For example, Wenninger and Sive-

#This table is adapted from one originally used by John Wen-

ninger and Charles M., Sivesind, “Defining Money for a
Changing Finanecial System,” Federal Reserve Bank of New
York Quarterly Review {Spring 1979}, pp. 1-8.

TSee William A. Bamett, “Substitutzbility, Aggregation and
Superiative Quantity Indices,” Memorandum, Federal Reserve
Board of Governors, April 17, 1979, processed, and “A Fully
Nested System of Monetary Quantity and Dual User Cost
Price Aggregates,” { Board of Governors of the Federal Reserve
System, Division of Research and Statistics, F.conometric and
Computer Applications Section, November 1978; processed).

#These points have been made by Kenneth C. Froewiss, John
P. Judd, Michael W. Keran and John L., Scadding, “Comments
on Redefining- the Monetary Aggregates,” {Federal Reserve
Bank of San Francisco, July 5, 1979, processed}.
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sind question the omission of repurchase agreements,
(RPs), money market mutual funds {MMMFs), and
new savings balances of state and local governments
and corporations, and suggest a broader definition of
the money stock, M1.® Meyer and Weidenbaum also
argue that RPs and MMMFs should probably be in-
cluded in a new measure of M1 and/or M2.*°

The major tests of the usefulness of the proposed
aggregates have consisted of studies of the compara-
tive predictive performance of the proposed vs. exist-
ing aggregates in money demand equations and in the
estimation of GNP in reduced form equations {both
within sample and out-of-sample). Generally, the evi-
dence does not indicate that the proposed measures
are an improvement over existing measures.!!

CONTROLLABILITY

Andersen and Karnosky have provided a useful ana-
lytical framework for the choice of a monetary aggre-
gate target.* They argue that Federal Reserve actions

9See Wenninger and Sivesind, “Defining Money.”
105ee Meyer and Weidenbaum, “Fed's Proposed Redefinition.”

1iSee, for example, Meyer and Weidenbaum, “Fed’s Proposed
Redefinttion” or the staff study, “A Proposal for Redefining
the Monetary Aggregates.”

125ce Andersen and Xarnosky, “Some Considerations in the
Use of Mcenetary Aggregates.”
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determine the adjusted monetary base which, in turn,
affects monetary aggregates. Intermediate monetary
aggregates influence spending decisions and, conse-
quently, are an indicator of nominal GNP. In order
to determine the selection of an intermediate aggre-
gate, the forecasting accuracy of reduced-form equa-
tions for GNP can be compared. However, to deter-
mine the Fed’s ability to influence GNP, they argue,
analvsts must consider not only the varance of
GNP estimates, given an intermediate money aggre-
gate target, but also the relative size of errors in
achieving the intermediate monetary aggregate target.'®

This framework is useful in considering the desir-
ahility of conducting policy by controlling the pro-
posed measures, There is no evidence that the pro-
posed measures represent an improvement over

13They conclude that, even if there is zero control error in the
achievement of intermediate monetary aggregate targets,
contro} of the base itself results in no worse an ability to in-
fluence nominal GNP. This conclusion is reinforced by the
results below, if the proposed measures are adopted. It is
conceivable that the relationship between total spending and
evisting aggregate measures could have worsened in recent
vears because of the introduction of new means of payments
or other financial assets. In this case, the proposed measures
might represent an improvement for policy purposes, despite
the lack of evidence using past data. Andersen and Kar-
nosky performed tests for structural change in the relation-
ship between spending and M1, M2, and the monetary base
for the peried after II/1971 in their equations which are
estimatec? over the period 1/1952-IV /1875, The tests rejected
such a change in the relationships.
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existing measures as intermediate targets in controlling
spending. Thus, the question arises whether the pro-
posed measures might improve policymaking by
reducing the control errors linking Federal Reserve ac-
tions and intermediate aggregate measures. If the pro-
posed measures are controllable with less error, they
would represent an improvement over existing meas-
ures for policy purposes, and the evidence would
strengthen the case {or intermediate targeting. On the
other hand, if the proposed aggregates do not exhibit
more precise control, the case for using the pro-
posed measures as intermediate targets is seriously
weakened.!* The evidence below shows that the pro-
posed measures are less controllable.

A simple model linking equilibrium money stocks to
the adjusted monetary base can be used to assess the
controllability of monetary aggregates. In equilibrium,
a monetary aggregate M; may be thought of as the
product of the adjusted monetary base (MB) and a
money multiplier (k). Converting this relationship to
logarithms (In) results in the expression: In M* =
In k -+ In MB. Thus, changes in a monetary aggregate
are related to changes in the adjusted monetary base
and/or the money multiplier for this aggregate meas-
ure. Federal Reserve actions determine the adjusted
monetary base, but the money multiplier is influenced
by the decisions of households, businesses, and finan-
cial institutions. Consequently, the ability to control a
monetary aggregate requires that the money multiplier
be predictable. Variations in the money multiplier
cause control errors in achieving a given amount in
a monetary aggregate through actions affecting the
adjusted monetary base.

A model to assess the variance of monetary aggre-
gates (or the money multiplier), given the monetary
base, may be written as

(1) In M. = B + By In MB, + Bat

where t is included to allow for a time trend in the
money multiplier. Since changes in the adjusted mone-
tary base may not result in instantaneous adjustment
of the equilibrium money stock, an adjustment process
can be specified as

(2) Ia Mo - 1n Mo, — A {In M= In M)

which states that actual changes in the monetary ag-
gregate are some proportion A of the discrepancy be-
tween equilibrium and past levels of the monetary

14This also implies that the adoption of the proposed measures
weuld reinforce the case for targeting on the monetary base
instead of M1 or a higher order M.
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aggregate. Combining equations 1 and 2, the model
may be estimated in the form?®

{3} AlnM, =B+ B A In MB: -+ B A In M.,

where the parameters of the model, excluding Bo, may
be obtained from

{4) ?\."—“1"[32

- {51
= I-8
* Ba
B = T - fa

This model is estimated for the period I/1960-
11/1978 for existing aggregates M1, M2, and M3 and
the proposed aggregates PM1, PM2, and PM3.¢ Dif-
ferences in the logarithms of monetary aggregates and
the adjusted monetary base are multiplied by 400 in
order to express annual growth rates. A summary of
the estimated equations is given in table 2, where B,
is omitted when it is insignificant. The equations for
the growth rates of M1 and PMI do not exhibit sig-
nificant autocorrelation (at the 1 percent level). The
equations for the higher aggregates, both existing and
proposed, are estimated using the Hildreth-Liu tech-
nique to control for the significant first-order autocor-
relation of growth rates. The Durbin-Watson h-statis-
tic indicates the absence of remaining autocorrelation.
The significant autocorrelation coeflicient for higher

5Estimating the model using equation 3 instead of its
counterpart in level-form is motivated primarily by policy-
makers’ interest in controlling aggregate growth. In addition,
significant autocorrelation exhibited in the level eguations
cannot be removed for the aggregates M2, PM2, M3, and
PM3 using a first-order autocerrelation adjustment, Thus, in
the level-form, the results and experiments below wauld be
hiased. Whether the money multiplier for each aggregate is
better explained by a medel other than that implicit in
equations 1-3 is beyond the scope of this paper. The
model is not intended to represent the best means for fore-
casting money. For a recent work on modeling the money
multiplier which is more useful for operational purposes,
see James M. Johannes and Robert H. Rasche, “Predicting
the Money Multiplier,” Journal of Monetary Economics
{ July 1979), pp. 301-325.

168ince some analysts expect the federal funds rate to be
important in money stock control, the logarithm of this vari-
able was added to equation 1, resulting in the addition of
the first~differences of the logarithm of the rate to the esti-
mated equation 3. The resulting estimates for the six
equations failed to reveal a significant impact of the federal
funds rate on the equilibrium stock of each aggregate. Since
some of the newer deposits such as NOW accounts did not
begin until later in the sample period, a check of the rela-
tionship of the series was conducted by computing cor-
relation coeflicients over the first and last half of the
sample. Existing and proposed measures have correlation
coeflicients of 99+ in both subpericds. Comparing cor-
relations of Alns fails to reveal any substantial deterioration
in the relations, as well, For the period 1/1960-1V /1868,
and I/1969-11/31978, the correlation coefficients of Aln M1
and Aln PM} are 0.98 and 0.97, respectively. For M2 and
PM2, comparable coefficients are 0.38 and 0.79; for M3
and PMS3, the correlation coefficients are 0.96 and (189,
respectively.
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onetary Aggregates and the Monetary Base® .

order M’s may be due to omitted variables or simply
the structure of the error process. In either case,
control of these aggregates via adjusted monetary
base targeting is more difficult because it requires
finding and forecasting the omitted variables or ac-
counting for the autocorrelated errors. In all six equa-
tions, the model fits the data quite well judging by
the R* and the significance of B, and .17

The growth rate of the existing aggregate measure
is more controllable —as shown by its smaller
standard error — than the proposed measure for each
of the three M’s, Both M1 and PM1 are more con-
trollable than the higher order M’s. For M1, PMI,
and M2, the equilibriumn adjustment process for a
change in MB is 90 percent complete within two
quarters, While the M3 equations have smaller stand-
ard errors than those for M2, the lagged adjustment
process is longer (smaller A) for M3 than for M2,
but slightly shorter for PM3 than for PM2.3#

Of course, the more important test of controllability
is whether the equations in table 2 forecast well in
dynamic simulations. Table 3 presents the results for
within-sample dynamic simulations of the six equa-

1TFgrmulas for computing the variance of the restricted param-
eters { 3% ) may be found in Jan Kementa, Elements of Econ-
ometrics, {New York: The Macmillan Company, 1971), p.
444,

188imilar equations were estimated using the net source base
instead of the monetary base as the contlrol variable. The
results from the comparisons above were the same, but the
standard error of the equations was higher in each case. The
most striking result of those estimates is that B, and B} are
not significantly different from zere for M2, PM2, AI3, or
PM3. Thus, control of the source base alone has no inpact
on aggregates other than M1 or PM1,
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tions reported in table 2. The simulations of the quar-
terly growth rates (annualized percentage-point dif-
ferences in logarithms) perform remarkably well for
all of the measures except PM2, according to the mean
error over the whole sample period. PM2 growth is
apparently underestimated on average. The root-mean-
squared error {RMSE) compares favorably to the
standard errors reported in table 2 for M1, PM1, and
M2. The RMSE is substantially higher than the stand-
ard error for PM2 and PM3, as well as for the existing
M3 measure. Control of these aggregates via the mone-
tary base is poor according to the dynamic simulations.

The controllability of the growth rate of the existing
measures is greater than that of the proposed meas-
ures, as judged by the error statistics reported in
tahle 3. Accmd;ng to the BMSE and mean absolite
errors, the controllability of existing aggregates de-
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teriorates moving from M1 to M2 to M3. For the pro-

osed measures, however, the growth of PM3 is more
controllable than PM2. The results indicate that the
adoption of these redefinitions would worsen mone-
tary control, and that, except for PM1, intermediate
targeting of quarterly growth rates would be subject
to substantially larger control errors.

The dynamic simulations can.also be used to com-
pare the accuracy of control of the levels of the vari-
ous aggregates on a quarterly basis. The results of
these simulations are given in table 4. The equations
track the quarterly level of the aggregates quite well
over the full period, with an average error of less than
$1 billion. The simulations of M1, PM1, and M2 track
the level the best, with mean errors of $30 million
or less,

The RMSE and mean absolute error of the quar-
terly level simulations are $1 billion or less for both
M1 and PMI, with M1 control proving slightly supe-
rior again. The RMSE and mean absolute error of the
dynamic forecasts for M2 and M3 levels are several
times larger than those for M1 under either the ex-
isting or proposed definitions, but, as above, existing
measures are generally superior to the proposed meas-
ures of M2 and M3.

While the results for one-quarter growth rates and
quarterly levels from the simulations are compelling,
policymakers also concern themselves with growth of
aggregates over a longer period. Currently, intermedi-
ate targets for M1 and M2 are announced for four-
quarter periods. Over such a span, the quarterly errors
in growth rates tend to average to a smaller level
To investigate the extent of control over a four-quar-
ter period, the dynamic simulations of the table 2
equations can be used to provide four-quarter growth
rate estimates for the period from 1/1961-I1/1978. The
results of comparing the predicted annual growth rates
to the actual annual growth rates for each aggregate
are summmarized in table 5.

Con}ro_ Eabzi;?y of G Brcc:dar ﬁasset Meusure :
ERCEE . _Ii/%?é? EE/‘F‘)?’S L
Gizowm sm’s&

RIS Eocﬂ i«%eun o Meun Ab&ciute i & ._ Ma‘ézr&_"
! é«g_g{egcue '_ Szguureci Errdr e B

For annual periods, M1 and PM1 are substantially
more controllable than the corresponding higher order

M’s. Control of existing aggregates deteriorates moving - ”‘ Lo f SR 003%
from M1 to M2 to M3; PM3, however, is more con- CULURMED o L U RBE 07
trollable than PM2 as indicated in table 3. The most S| e el les
startling result in table 5 is that control of M3, PM2, PR e RN EOs R ENE L
and PM3 fails to improve sufficiently when the control

horizon moves from a one-quarter to a four-quarter e m""’“’ of Dollars) R SRR
period so that the RMSE is larger than the standard Dl $ 98:"-'-' EEERERS T
error of the respective equation in table 2. The vari- OB ) I _ _-9’?_‘;_' L e 03
ances of errors in annual growth control for M1, M2, UMY g ke

and PM1, however, are reduced by more than 30 per-
cent of the RMSE for one-quarter forecasts.
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Finally, since questions have been raised about
the omission of other assets that are close sub-
stitutes for demand deposits from MI, it is useful to
examine the controllability of such a broader aggre-
gate. The Wenninger and Sivesind measure (referred
to as A) consists of the sum of: current M1, corporate
and state and local government savings deposits, NOW
deposits, ATS savings deposits, credit unjon share
drafts and demand deposits at thrifts, assets of money
market mutual funds, repurchase agreements {RPs)
at monbank government securities dealers with non-
financial corporations, and RPs at 46 large commercial
hanks. This measure was constructed for the period
IV/1968-1/1979.

When the model above (equations 1-4) is estimated
using this enlarged definition of “money” for the pe-
riod I1/1969-11/1978, the results are

Bo = 0, B. == .B62 {5.08},

A; == 858 (16.69), A = 771 (5.16), R* = 32

and a standard error of 1.84, where t-statistics are
given in parentheses. For a comparison of controlla-
bility, the model was estimated and dynamically
simulated over the same period for Ml and PM1.
The resulting comparisons of simulations over the pe-
riod II/1969-I1/1978 are presented in table 6 for

1%%When the M1 equation is estimated over the same period, the
estimate of A rises to 0.797 (£==5.85). The point estimate of
BY (0.785) is essentially the same and its t-statistic is 18.27.
The standard error of the equation is 1.54. A Chow test for
structural change in the subperiods I1/1960-1/1869 and
11/1969-11/1978 rejects the structural change hypothesis.
Similar results are obtained for PM1, where X rises to 0.804
(t==4.49) and BY is 0,784 (+=17.35). The standard error
tor the PM1 equation is 1.69.
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the quarterly growth rate equations as well as the
aggregate level simulations.

The mean errors of the simulations of growth rates
are quite small. The liquid asset measure, however,
is substantially less controllable than M1 for both
growth rates and levels. The comparisons generally
indicate that PM1 is also more controllable than A,
although not by as large a difference. The money
measure, A, is an inferior measure by which to con-
duct monetary policy

SUMMARY AND CONCLUSION

The Board of Governors is currently considering
revising the definitions of the monetary aggregates.
One important criterion that should influence the
process of redefining these aggregates is the con-
trollability of these measures through Federal Reserve
actions. This criterion is especially crucial if the ag-
gregates are to be used as intermediate targets of
monetary policy.

Given the framework developed in this article for
assessing Pederal Reserve control of the monetary
aggregates, the evidence indicates that the measures
proposed by the Board’s staff in January 1979 are sub-
ject to greater control errors than current aggregate
measures, except for proposed ML

¥Since the Wenninger and Sivesind study, the Board of Gov-
ernors has released more comprehensive measures of repur-
chase agreements at commercial banks. See Norman N. Bow-
sher, “"Repurchase Agreements,” this Review (September
1979), pp. 17-22, for a description of this data. When the
Wenninger and Sivesind A measure is adjusted by taking
out RPs at 46 large commercial banks and adding in RPs
at all commercial banks, the controllability of the resulting
agpregate deteriorates further. A detailed comparison is not
reported heve because data for the comparison is only avail-
able for the period since the fourth quarter of 1974.
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