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%._> N OCTOBER 6, 1979, the Federal Reserve
adopted a new procedure for implementing monetary
policy that would place more emphasis on controlling
the money supply and less on controlling the level of
the federal funds rate. This procedure has been im-
plemented by establishing an intermediate target for
nonborrowed reserves.! While the Federal Reserve
has succeeded in slowing the rate of growth in the basic
monetary aggregate (M1) since adopting the new pro-
cedure, it has failed to smooth the erratic short-run
movements in M1

Analysts have suggested a namber of changes to the
Federal Reserve’'s operating procedure to achieve
more stable short-run monetary growth. Among the
most frequently cited proposals are: adopting a mone-
tary base target, tying the discount rate to a market
interest rate and adopling a system of contempora-
neous reserve accounting {CRA).? The Board of Gov-

*For a discussion of the new operating procedures, see Fred |,
Levin and Paul Meck, “Implementing the New Operating Proce-
dures: The View from the Trading Desk,” New Monetary Control
Procedures. Volume 1, Federal Reserve Staff Study {Board of
Governors of the Federal Reserve Svstem, Febroary 1881}
Stephen Axilrod and David E. Lindsey, "Federal Reserve System
Implementation of Monetary Policy: Analytical Foundations of the
New Approach,” American Economic Review (May 1981) pp.
246-52; and K. Alten Gilbert and Micheel E. Trehing, “The
FOMC in 1980: A Year of Reserve Targeting,” this Review {August/
September 1981}, pp. 2-22.

TFhere have been a number of suggestions for these reforms. For
example, Economic Report of the President (1982}, Anatol B. Bal-
bach, “How Ceontrollable is Money Growth?” this Review {April
19813, pp. 5-12; James M. Johannes and Robert H. Basche, "Pre-
dicting the Money Multiplier,” Journal of Monetary Economics
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ernors is now committed to implementing the last of
these recommendations.®

The purpose of this paper is to analyze the effects of
adopting each of these proposals. Since each of these
recommendations, in some way, are linked to the
others, the analysis will proceed serially, beginning
with the effects of base targeting and ending with the
effects of CRA. These proposed reforms are analyzed
within the context of a simple linear stochastic mode] of
the money stock.*
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The model used here is complete enough to provide
useful insights into the effects of each of these propos-
als, vet simple encugh to be readily understood. The
reader need not follow each step in the development of
the model in order to understand its implications. All

(July 1979}, pp. 301-28, and “Can the Reserves Approach to
Monetary Control Really Work?” Journal of Money, Credit and
Banking {August 1981), pp. 298-313; William Poole, “Federal
Reserve Operating Procedures: A Survey and Evaluation of the
Historical Record Since October 1979, presented at the Confer-
ence on Current Issues in the Conduct of Monetary Policy, Amer-
ican Enterprise Institute (February 1982).

*The Federal Reserve will implement CRA on Febraary 2, 1984

*The model is a more compheated version of Hnear stochastic mod-
els recently considered by Peole and LeRov. See Poole, “Federal
Reserve Operating Procedures: A Survey and Evaluation of the
Historical Reeord Since October 1979;7 and Stephen F. LeRoy,

Economic Journal (October 1879), pp. 480-70.
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of the results presented are derived in the appendix.
Nevertheless, the complete model along with a de-
scription of the equations and variables is presented in
table 1 for the reader’s convenience. Wherever possi-
ble, the analysis is presented graphically.

The model initially assumes CRA. This assamption
will be changed later to analyze the implications of
lagged reserve accounting (LRA) for short-run mone-
tary control and to analyze the effects of the Board’s
proposal for CRA. Initially, the deterministic form of
the model is considered. This is achieved by taking the
expected value of the endogenous variables {the ex-
pected value is denoted with a hat, e.g., E(X) = X).
The full model is taken up in the final section, which
deals with the variance of money and interest rates
under CRA and LRA.

The model requires that three variables be exoge-
nous. Two of the exogenous variables are the discount
rate {id;) and nominal income (Y,). The remaining ex-
ogenous variable is determined by the operating pro-
cedure. If the Federal Reserve chooses to target on the
market interest rate (iy). it would be treated as exoge-
nous; in this case, the monetary base {By) and nonbor-
rowed reserves (NBR, would change to whatever
levels are necessary to achieve the interest rate target.
If the Federal Reserve targets on nonborrowed re-
serves, the monetary base and the interest rate would
move endogenously to achieve levels consistent with
the nonborrowed reserve target. The same would be
true of the interest rate and nonborrowed reserves if
the Federal Reserve chose a monetary base target.

Control of the money stock through each of these
targets can be analyzed by evaluating the expressions
for the expected value of the equilibrium money stock
obtained by treating each of these variables as exoge-
nous. {The Federal Reserve must forecast the level of
income Y, in order to control the money stock, Thus,
the forecasted value ¥, replaces Y, in the model.)® The
expected value of the equations for the equilibrium
money stock under monetary base, nonborrowed re-
serve and interest rate targeting, respectively, are:

. A
WM = TR T e T
L5k

B,

+ e + 8+ p)

5Spmiﬁea¥}’, we assume that Y,=Y,+ e, where E(g)=0. Thas,
E(Y) = Y, Le., the Federal Reserve correctly forecasts nominal
income on average. This forecast introduces another source of error
into the model which is ignored in this paper for convenience;
however, this does not affect the qualitative conclusions. The
Federal Reserve has to forecast the parameters of the model as
well. This problem is usually ignored.
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The expected value of the equilibrium money stock
under interest rate targeting (equation 3) is simply the
demand for money. This reflects the well-known fact
that the quantity of money is completely demand-
determined if the Federal Reserve chooses an interest
rate target.6

While these equations appear somewhal compli-
cated, they merely represent expressions for the ex-
pected value of the equilibrivm money stock, repre-
sented graphically by M* in figure 1. For example,
both the base and income appear in the equilibrium
equation I, because the money supply is conditional on
the level of the base under base targeting and the
demand for money is conditional on the income level.
This is illustrated in figure la. Therefore, the equilib-
rium money stock depends both on the level of income
and the base under a monetary base target.

The discount rate appears in the money stock equa-
tion when nonborrowed reserves are exogenous, but
not when the monetary base is exogenous. The reason
for this is simple. Changes in the discount rate alter the
spread between it and the market interest rate and,

5Tn this case, the money supply curve would be perfectly horizoutal,
as the Federal Reserve simply accommodated the public’s demand
for money at some nominal rate. Of course, it is well-known and
widely accepted that the Federal Reserve cannot “peg” the nomi-
nal rate in an inflationary environment without continnously
accelerating the growth rate of money. See Milton Friedman, “The
Role of Monetary Policy,” American Economic Review (March
1968), pp. 1-17. More recently, however, McCallum has shown
that the price level is determinant if the Federal Reserve smoothes
rather than pegs interest rates, See Bennett T, McCallum, “Price
Level Determinancy with an Interest Rate Policy Rule and Ration-
al Expectations,” fournal of Monetary Economics {November
1981), pp. 319-29.
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Figure 1

Equitibrium Money Stock Under Base and Monborrowed Reserve Targefing
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thus, the level of bank borrowing.” If the monetary
base were the control variable, changes in borrowings
would be offset through open market operations in
order to maintain the base at its target level. Changes
in the discount rate would have no eflect on the
equilibrium money stock under monetary base target-
ing. Thus, the discount rate does not appear as an
exogenous variable in equation 1.

This is not the case for nonborrowed reserve target-
ing. Changes in the discount rate would produce
changes in depository institutions’ borrowing, the
monetary base and the money supply unless the
¥ederal Reserve simultaneously changes its target
level of nonborrowed reserves.® Thus, the money

“If there were a significant “announcement effect” of a discount rate

change on market interest rates, there would be an endogenous
movement in the money stock even under base targeting. For
more details on the relationship between the discount rate and
market interest rates, see Daniel L. Thornton, “The Discount Rate
and Market Interest Rates: What's the Connection?” this Review
{June/fely 1982), pp. 3-14.

51f the Federal Reserve changed its nonhorrowed reserve target in
Hght of these changes, it would, ipso facto, be targeting on the base

supply schedule is conditional on both nonborrowed
reserves and the discount rate under nonborrowed
reserve targeting, as illustrated in figure 1b.

L
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The controversy over base versus nonborrowed re-
serve targeting depends critically on the stahility of the
link hetween each of these reserve aggregates and
nominal monev. The stability of this link, in turn,

or total reserves, not nonhorrowed reserves. It is sometimes
argued that the Federal Reserve is essentially base or total reserve
targeting because it first determines a total reserve path and, from
that, its nonborrowed reserve path given an initial borrowing
assumption. It would be total reserve targeting, however, only if it
changed its nonborrowed reserves every time it recognized it was
off its total reserve path. Recently, Gilbert and Trebing have shown
that the Fed often knowingly stuck with its nonborrowed reserve
path despite the fact that it correctly projected it would be off the
total reserve path necessary to hit its short-run money target. R,
Alton Gilbert and Michael E. Trebing, “The FOMC in 1980: A
Year of Reserve Targeting,” this Review (August/September 1951},
pp. 2-16.
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depends on (a) the exogeneity of the respective reserve
aggregate multiplier and (b} the exogeneity of the re-
serve aggregate. The first of these issues can be dealt
with by considering the extent to which the money
stock is exogenous under each target.”

Consider the extent to which the money stock is
exogenous under nonborrowed reserves and monetary
base targeting—that is, determined only by the Feder-
al Reserve’s control over the target variable and the
parameters of the model. This can be accomplished by
observing the conditions required to make the money
supply schedule vertical under the two regimes. Equa-
tion I indicates that the money stock is exogenously
determined by the base if the public’s demand for
currency and time deposits and depository institutions
demand for excess reserves are unresponsive to in-
terest rate changes (W = & = p = 0). If these condi-
tions hold, equation 1 reduces to

N 1+ k
(I}Mtwr(1+7)+e+k

B..

The less interest-sensitive these factors are, the less
interest-sensitive will be the money supply. If these
factors are completely insensitive to the interest rate,

Iy a recent Board study dealing with the observed historical stabil-
ity of the monetary base multiplier, David Lindsey and others
discuss two types of multiplier endogeneity. First, they argue that
the variability of the observed multipliers may be biased downward
because they do not account for the possibility that the targeted
level of the reserve aggregate may have changed in response to an
unanticipated change in some other factor. If, for example, the
money supply took an unanticipated jump {because of an unantici-
pated jump in the demand for money} at the beginning of the
intermeeting targeting period, the Federal Beserve might reduce
its target for nonborrowed reserves {or the monetary base under
base targeting). The result might be a larger observed multiplier f
the reduction in the reserve aggregate were larger than the redue-
tion in the maoney supply from its unanticipated level (of course, it
could be smaller if the money supply response was greater). This
type of reserve aggregate endogeneity error applies to all potential
reserve aggregates, but only if the Federal Reserve is actually
targeting on it. Moreover, this tvpe of reserve endogeneity is
concerned only with the guestion of the observed stability of the
multiplier; it has nothing to do with the issue of monetary control.

The second type of reserve endogeneity is the traditional type, in
which factors that make up the various multipliers change with
changes in other endogenous variables (e.g., interest rates) in the
systern, as considered here. See, David Lindsey, et. al., "Mone-
tary Control Experience Under the New Operating Procedures,”
New Monetary Control Procedures, Federal Reserve Staff Study,
Volume I {Board of Governors of the Federal Reserve System,
July 19813; Balbach, “How Controllable is Money Growth?” Johan-
nes and Rasche, “Can the Reserves Approach te Monetary Control
Beally Work?” and “Predicting the Money Multipher.”
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the money supply schedule becomes perfectly verti-
cal, and the equilibrium money stock is exogenously
controlled.

In contrast, the money stock is exogenous under
nonhorrowed reserve targeting only if the above condi-
tions hold and if, simultancously, o, the interest re-
sponsiveness of borrowing from the Federal Reserve to
the rate spread between the discount rate and the
market interest rate, is zero. Under these conditions,
equation 2 reduces to

1+ k

@) M, = Hl+71 + e

NBR,.

Thus, the conditions necessary for the Federal Re-
serve to control the money stock are more restrictive
under nonborrowed reserve than under base target-
ing. Indeed, it is commonly accepted that excess re-
serves are interest-insensitive, and Johannes and
Rasche recently have argued that the currency and
time deposit ratios are fairly interest-insensitive as
well.*® This is not the case, however, for depository
institutions’ borrowing. Casual observation shows a
strong relationship between borrowing and the dis-
count rate/market interest rate spread. Thus, the sup-
ply of money might exhibit greater interest sensitivity
under nonborrowed reserve targeting than under base
targeting. !

The importance of this for monetary control can be
seen by noting that the less interest-sensitive the

mgee Joharnes and Rasche, “Predicting the Money Multiplier” for
etails.

This question is more complicated in a nonlinear model. In the
nonlinear case, the relative interest sensitivity of the money sup-
ply under base and NBR targeting depends on the relative magni-
tude of these reserve aggregates and their multipliers. To iflus-
trate this, let the money supply under base and NBR targeting be
given by the expressions below.

M= m{i; B+ 8

M® = m(i; NBR) - NBR
Here, m{}; B) and m{i; NBR} denote multipliers that are fanctions
of the interest rate, given either a base or NBR target. The

difference in the interest responsiveness of the money supply
under base or NBR targeting is given by

dm {i; B) « B ~ am{i; NBR) » NBR
i Eil

This expression is less than or equal to zero if

B - #mii; NBR) ; dmdfi; BY .
NBR T a8 ‘ &

Since the base s about four times as large as NBR, the base
arultiplier must be about one-fourth as interest-responsive as the
NBR maultiplier if the money supply under base targeting is to be
less interest-sensitive than under NBR targeting, Whether this
condition holds depends on the relative magnitude of the strue-
tural parameters as discussed above.
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Figure 2

The tffect of Unanticipated Shifts in Money Demand and Supply
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money supply, the less responsive the equilibrium
money stock will be to unanticipated shiits in money
demand. This is illustrated in figure 2a, which shows
the effect of an unanticipated increase in the demand
for money.

While it is more difficeit to iHlustrate, the less in-
terest-sensitive the supply of money, the more sensi-
tive equilibrium money stock may be to unanticipated
changes in factors that affect the supply of money. (The
exact relationship depends on the relative magnitude
of certain parameters of the model.) This is illustrated
in figure 2b. An unanticipated decrease, say, in excess
reserves, shifts both M} and Migg to the right.
Although the latter curve shifts further, the resulting
change in the money stock may be smaller. This is the
result of the effect of a reduction in depository institu-
tions” borrowing associated with the declining interest
rate on the quantity of monev supplied. The above
result depends on the source of the supply-side shock.
If the supply-side shock comes from an unanticipated
change in currency, the effect on the money stock will
be larger than if it comes from excess reserves or time
deposits.

The absolute magnitude of the differential eflect of
supply-side shocks under base and NBR targeting de-
pends on the relative magnitude of the interest sensi-
tivity of borrowing (@) and the demand for money ().
The less interest-sensitive is borrowing and the more
interest sensitive the demand for money, the smaller
will be this differential effect. If w is sufficiently small
relative to A, the money supply would be less respon-
sive to supplv-side shocks nnder base targeting.**

Given the above analysis, we would expect base
targeting to result in more stable money growth if most
of the exogenous shocks come from the demand side. If
most shocks come from the supply side, however, base
targeting may result in less stable growth. This last

“The required condition for smaller effects of supply-side shocks
under hase targeting is Ak + p)l/(1 + k) << «. Since it is commonly
assumed that p is small, this condition will hold only #1 A1 is large
relative to! oL Most empirieal evidence on the demand for money
suggests Idlis very small. Some recent estimates, however, sug-
gest 2 much larger value of iAL See Daniel L, Thomton, “The
Long-Bun and Short-Run Demand for Money: Additional Evi-
dence,” Journal of Macroeconomics (Suminer 1982), pp. 325-38,
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statement must be tempered by the fact that supply-
side shocks resulting from exogenous changes in de-
pository institutions borrowing will not affect money
under base targeting, but will allect it under NBR
targeting. Thus, if borrowing is unstable, money may
be less responsive to supply-side shocks from all
sources under base targeting, **

Endogeneity of the Monetary Base

The above analysis explicitly assumes that both non-
borrowed reserves and the monetary base can be con-
trolled exogenously at any desired level. This is gener-
ally accepted to be true for nonborrowed reserves,
though not for the monetary base. In fact, a principal
objection to monetary base targeting is that the mone-
tary base is endogenous.

In its most basic form, this ohjection argnes that
depository institutions” borrowing is functionally re-
lated to the level of open market operations. Thus, any
attempt at hitting a monetary base target, by offsetting
uncontrolled borrowing through open market opera-
tions, necessarily changes the level of borrowing that
the system must offset. The problem of base en-
dogeneity, while important, could be handled in part
by tying the discount rate to the market interest rate.

TYING THE DISCOURT RATE 10
MARKET HATES

The interest responsiveness of borrowing could be
substantially reduced by tying the discount rate to a
market interest rate (e, id, = i, + A, where Aisa
positive or negative constant). ' If this were done,
borrowing would be unresponsive to interest rate

“The error term in the borrowings equation is not present in the
error term for the reduced-form money stock equation under base
targeting. This, of course, assumes that information on depository
institution borrowing is available very gquickly (i is currently
available the next day). If the borrowing equation is unstable, as
reported by a recent Board study, then base targeting may s#ll be
less sensitive to supply-side shocks. See “Impact of Discount
Policy Procedures on the Effectiveness of Reserve Targeting,”
New Monetary Control Procedures, Federal Reserve Stafl Study,
Volume I (Board of Covernors of the Federal Reserve System,
February 1981),

“We do not say “eliminated” becanse it is unlikely that tying the
discount rate to any one market rate would eliminate all interest-
responsive borrowing. This is due to the fact that different deposi-
tory institutions may have portfolios of different assets that reflect
their opportunity cost of borrowing. Hence, tving the discount
rate to one asset may not suflice for every institution. Tying the
discount rate to the federal funds rate, however, would probably
reduce the interest responsiveness of borrowing for most deposi-
tory institutions.
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changes. This would substantially reduce the en-
dogeneity of the base and, to this extent, make it much
easier to hit and maintain a monetary base target.

Some have argued that the discount rate should be a
penalty rate, that is, A > 0. This concern is probably
overstated. The problem with depository institutions’
borrowing is their interest sensitivity, not their level.
Given the administration of the discount window, the
level of aggregate borrowing will move inversely with
A. The value of the spread between the market rates
and the discount rate will have litle impact on its

interest semsitivity. '

Tying the discount rate to market rates also has
implications for nonborrowed reserve targeting.
Under a tied discount rate, equation 2 could be rewrit-
ten as

. A
@27 My = ——— NBR,
(A p)}fr(i+k¢) + e) + o+ 8)
_prddTite
. Blrp + ) S ¢
B Ed

The multiplier in this equation is similar to the mone-
tary base multiplier of equation 1. Thus, one might be
tempted to conclude that controlling the money supply
by targeting on the base or nonborrowed reserves
essentially would be the same if the discount rate wers
tied to market interest rates. This is not the case.
Changes in depository institutions’ borrowing unre-
lated to interest rate changes will continue to affect the
money supply under nonborrowed reserve targeting.
This would not be true under buse targeting since ol
changes in borrowing would be offset through open
market operations. '*

¥The word “little” is used here because Polakoff has shown that
borrowing increases at a decreasing rate as the rate spread widens.
Making the discount rate a penaltv rate might he a consideration #f
one believes Polakofls “reluctance elasticity” is strong or if one
believes that the administration of the discount window is highly
varishle. See M. E. Polakoff, “Reluctance Elasticity, Least-Cost
and Member-Bank Borrowing: A Saggested Integration,” Journal
of Finence (March 1860, pp. 1-18. For a recent discussion of the
role of the discount rate as a penalty rate, see Economic Report of
the President (1982}, pp. 67-68; and Bryon Higgins and Gordon
11 Sellon, Jr., "Should the Discount Rate be a Penalty Rate™
Economic Revigw, Federal Reserve Bank of Kansas City (January
1981}, pp. 3-10.

%I this regard, if horrowing is unstable, tving the discount rate
may not preduce greater control under NBR targeting.
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While tying the discount rate to the market interest
rate will reduce the endogeneity of the base under a
system of CRA, this need not be the case under LRA.
Under the present system of LRA, required reserves
in the current week are determined by the level of
deposits held two weeks previously. Thus, any dis-
crepancy between the amount of reserves supplied by
the Federal Reserve and the amount of reserves that
depository institutions are required to hold must be
made up either at the discount window or through
changes in desired levels of excess reserves. Since
historically excess reserves are relatively interest-
insensitive, the discrepancy between the amount of
reserves supplied and the amount of reserves required
will likely be made up at the discount window. H the
Federal Reserve attempted to hit a level of the mone-
tary base that was inconsistent with the level of re-
quired reserves (given by deposit levels from the pre-
vious two weeks}, the result would be an immediate
change in the level of depository institutions” borrow-
ing and a movement of the monetary base from its
target level. Thus, it is argued, LRA precludes the
Federal Reserve from hitting a short-run monetary
base target.

This argument is important; however, it has implica-
tions for short-run monetary control under both base
and nonborrowed reserve targeting. If the target level
for nonborrowed reserves is inconsistent with deposi-
tory institutions’ required reserves, it produces a
short-run change in borrowing, total reserves and,
hence, money.

Furthermore, this argument fails to take account of
the likely response by depository institutions to a
monetary base operating procedure. A policy of offset-
ting all changes in borrowing to maintain a monetary
base target may, at times, result in high levels of the
federal funds rate; however, there is an upper limit to
the federal funds rate that is established by depository
institutions’ credit demand. These institutions would
be unwilling to pay an interest rate on short-term
reserve adjustment funds in excess of the rate on mar-
ginal short-term loans for any extended period. Thus,
depository institutions might increase their holdings of
excess reserves if the Federal Reserve adopted a base
targeting procedure. This response might permit the
Federal Reserve to hit a base target, but would not
guarantee better short-run monetary control. Any im-
provement in short-run monetary control in this in-
stance depends critically on the volatility of excess
reserves under a base targeting procedure. Thus,

OCTOBER 1982

rather than being an objection to base targeting, this

argument is simply an indictment of monetary control
under LRA.

If the time subscript, t, is understood to be the end
of a reserve maintenance week, the explicit effects of
CRA and LRA for monetary control can be seen by
comparing the model with the following required re-
serve equations:

4} RR, = oD + TD) CRA
(5} RR, = 1(Ds.p + TD,.3) LRA
6) RR, = r(Dy + TD,_y) Federal Reserve’s

proposal for CRA

These equations represent simplified versions of pure
CRA, pure LRA (the present system) and the Federal
Reserve’s proposal for CRA, respectively.'” The analy-
sis begins with a comparison of the model using equa-
tion 4 with the mode! using equation 5, and ends with
an analysis of the likely implications of the Federal
Reserve’s proposal.

To this point, the analysis has assumed equation 4,
so the effects of LRA can be seen by substituting equa-
tion 5 into the model. This modification affects the
model in two ways: it weakens the contemporaneous
link between the reserve aggregate and the equilib-
rium money stock, and it makes the model dynamie.'®

These changes are illustrated by the following equa-
tions for the equilibrium money stock under base and
NBR targeting when equation 5 replaces equation 4:

. A
(7) My = B,
A—p) (kte)
1+k Bt
r(l + 1A
- Dt—z
A= pYk+e) /
S SRR

YT¥or a discussion of CRA and LBA as implemented, see R. Alton

Gilbert, "Lagged Reserve Requirements: Implications for Mone-
tary Control and Bank Reserve Management,” this Review (May
1980}, pp. 7-20. The Board's proposal for CRA has a ag of two
days. The reserve maintenance period ends on Monday, two days
prior to the end of the reserve settlement week.

¥actually, the excess reserve equation may change with CRA or
LRA as well. Current levels of excess reserves would be related to

deposits of the previous two weeks and the current market in-
terest rate. This change is ignored for convenience.
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The first of these changes can be seen by noting that
neither the reserve ratio (r) nor the time deposit ratio
{1} appears in the contemporaneous multipliers for the
base and NBR. Indeed, NBR are contemporaneously
linked to monev, through nom-interest-rate effects,
only via excess reserves and borrowings. The reserve
aggregates provide a link to current money creation
primarily through their link {o carrent deposits. LRA
severs part of this link. (It should be noted, however,
that LRBA does not eliminate completely the contem-
poranecus fink between the monev stock and either
reserve aggregate.)'”

Yht is sometimes argued that there is no contemporaneous link
between deposit creation and reserves independent of its effect on
market interest rates, because depository institutions are free to
create all the deposits they wish in this period without any consid-
eration about the current level of reserves {e.g.. LeBoy, "Mone-
tary Control Under Lagged Reserve Accounting”). This argunent
clearly ignores the role of currency and excess reserves in estab-
lishing a contemporaneous link between the reserve aggregate
and the money stock. It is easy to show that current deposits are
related to current base under LBA, even if the interest-
responsiveness of currency and excess reserves are zero. From the
appendix: if p = & = 0, then M, ={I+ k}(k+e)B,. Pesek and
Saving have made this point in 2 simple money multiplier model
when there were no reserve requirements. See Boris P. Pesek and
Thomas R. Saving, The Foundations of Money and Banking (Mac-

millan Co., 1968}, pp. 76-78.
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The explicit dynamics of the money stock under
LRA are seen by noting that lagged deposits and in-
terest rates are included in the equilibrium money
stock equations. NBR and the monetary base not only
influence the level of money immediately, but have
lagged effects via their influence on deposits and in-
terest rates. These variables, in turn, affect future
money. It can be shown that if the dynamic system is
stable, the long-run base multiplier is identical to the
static base multiplier of equation 1. Thus, if the Feder-
al Reserve were to achieve and maintain some target
level of the base, the expected value of the long-run
equilibrium money stock would, ceteris paribus, be
the same as that obtained under CRA.%°

Despite the fact that the return to CRA has no
consequences for long-run monetary control, it does
have some implications for short-run movements in
money and interest rates. The following analysis can be
carried out in terms of either base or NBR targeting;
however, the results are presented only for base
targeting.

The analysis begins with a simple graphic presenta-
tion of the model under base targeting in figure 3. M}
and M{ denote the money supply schedules under
CRA and LRA, respectively. Under fairly reasonable
conditions, the money supply schedule is flatter under
LRA.*! Again, the money demand equation is drawn
for a fixed income level. The curves are drawn to
intersect for ease of illustration,

This point has heen made by Lavfenberg, although in a slightly
different context. See Daniel E. Laufenberg, “Contemporaneous
Versus Lagged Reserve Accounting,” Journal of Money, Credit
and Borking (May 1876), pp. 23845, This result is more logical
than it first appears. For example, one would not expect the
introduction of LRA to have any impact on money creation if
depository institutions had not previously adjusted their required
reserves during the curreat week under CRA. Thus, we might
expect LRA to affect interest rates and money oaly to the ¢
that it forces the system to follow a different aggregate reserve
adjustment path than it would have followed under CRA.

HThe condition is that

SAEdR e
fe + k

Since (1 + sif{e + k) is greater than one, this condition is Likely
to hold. Hthe interest sensitivity of ime deposits, i, is sufficient
ly negative, however, the LRA could be steeper than the CRA
curve, If this were the case, the results of this section would bhe
reversed. Because of the simplicity of his model, Laufenberg
obtains the above result by ignoring this condition. See Lanten-
berg, "Contemporaneous Versus Lagged Reserve Accounting,”
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igure 3
Eifect of an Increase in the Reserve Aggregate
Under LRA and CRA
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Figure 4
Eftect of an Increase in Money Demand
Under LRA and CRA
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The effect of changes in Federal Reserve actions on
the money stock can be illustrated via figure 3. For
example, suppose that the monetary disturbance
comes through an increase in the base. The increase in
the base shifts both M and M{ to the right. Because the
multiplier is larger vnder LRA than under CRA,| the
M§ curve shifts further and the new equilibrium level
of money is larger.®® As a result, both the initial in-
crease in the money stock and the initial decrease in
the interest rate are larger under LRA.

A different result is obtained if the monetary dis-
turbance occurs through a change in the demand for
money, as illustrated in figure 4. The increase in the
demand for money results in a larger initial increase in
the money stock and a smaller initial increase in the
interest rate under LRA. Ifall money shocks are associ-
ated with changes in money demand dee to unantici-
pated changes in the level of income, the move back to
CRA would result in less short-run meoney stock and
more interest-rate variahility. If all mmoney shocks are
associated with changes in the policy control variable,

“The condition required for the equilibrivm money stock to be
larger is that
in - o
(h — ol +

&,
1+k

T

The sarne condition is required for both base and NBR targeting.

the return to CRA would reduce the short-run variabil-
ity of both money and interest rates.

In either case, however, the short-run money stock
initially overshoots its long-run eqguilibrium. In the
former case, the overshoot is due to the fact that in-
terest rates fall too far in response to an increase in the
policy aggregate, while in the latter, itis due to the fact
that they do not rise enough in response to an increase
in money demand, This initial overshooting of money
may have repercussions in subsequent periods as de-
pository institutions atiempt to obtain reserves to sup-
port the current overexpansion of deposits. The effect
of this dynamic response on the variability of money
and interest rates is an empirical question.™

Bgee Laufenberg, “Contemporaneous Versus Lagged Reserve
Accounting.” As noted, the introduction of LRA makes the model
dynamic and, thus, the model with LRA follows an adjustiment
path toward the long-rum equilibrivin. This path differs with the
dvnamic structure of the model. A comparison of one dynamic
adjustment path with another is relevant only # the dynamic
structures are well-specified. In this regard, the conclusions con-
cerning the variability of money and interest rates reached by
Lanfenberg, based on a comparisen of the dynamic adjustment of
the CRA and LRA models, are misleading. See Daniel L. Thorn-
ton, “Lagged and Contermporansous Beserve Accounting and the
Variance of Money and Interest Rates,” unpublished paper,
Federal Reserve Bank of $t. Louis (1882}, The oscillatory nature of
the adjustment of money and interest rates to their long-run
equilibrium under LRA noted by Laufenberg is discussed in the
appendix.
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Figure 3
The Money Supply Under the Board's
Proposal for CRA

interest
rates

Money
stock

The effect of the Federal Reserve's proposal for CRA
can be seen by noting that the money supply schedule
under the Board’s proposal, denoted Mg, lies between
the CRA and LBA curves, as illustrated in figure 5.
Furthermore, the curve will shift further than the CRA
curve, but not as far as the LRA for a given change in
the monetary base. If most money shocks are associ-
ated with changes in the policy control variable, the
Federal Reserve’s proposal should improve the short-
run sizhility of both money and interest rates. If most
shocks are associated with unanticipated changes in
the demand for meney, the result will be more stable
money and less stable interest rates.

51§ EF oy & B 2 T B osam ]

fap Varigpee of Money and Inferesi Botes
7 TUER 5

under RA

Given the above analysis, one might be tempted to
conclude that random variations in the factors that
affect the monev supply will cause both money and
interest rates to be more variable under LRA, while
random variations in the demand for money will cause
money to be more variable and interest rates to be less
variable, Thus, one might suspect that the movement
from CRA to LBA would increase the variance of
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money and may increase the variance of interest rates,
depending on the relative magnitudes of the variances
associated with the factors that affect supply and de-
mand. While the basic intuition that leads to this con-
clusion is correct, it fails to account for possible Federal
Reserve reaction to random changes in time deposits.

Under both CRA and LRA, random changes in time
deposits, TD, affect the demand for required reserves
and, hence, the equilibrium money stock and the in-
terest rate. Under LBA, however, the effect of a ran-
dom change in time deposits does not manifest itself for
two periods. If such changes were identified with 100
percent accuracy and if the Federal Reserve made
temporary, compensatory changes in the exogenous
reserve aggregate, random fluctuations in time de-
posits two weeks previous would have no effect on
either the current money stock or the current interest
rate. If the variance of the time deposits is sufficiently
large, the variance of money and interest rates may be
less under LRA than under CRA. The critical issue is
the extent to which the Federal Reserve correctly
identifies and offsets random shifts in time deposits,*

This result is illustrated as follows: Let V(MS) and
V(M}) denote the variance of the money stock under
CRA and LRA, respectively. If the Federal Reserve
correctly identifies random changes in time deposits, it
is easy to show that

VM) = of + ot
and

VMR = o3,

i

where 0§ is the variance in money associated with the
demand for time deposits, ot is the variance associated
with the other random components of the money stock
under CRA, and o3 is the variance of money under
LRA. It can be shown that 63 > of. Thus, the variance
of the money stock would be larger under LRA, all
other things constant. The loss of the variance of time
deposits [o%;r does not appear in the expression for
V{My1, however, makes the variance of money under
LEBA smaller. The reduction in variance associated
with the removal of this souree of variation could more
than offset the increase in variance due to other

HFurthermore, if individual depository institutions anticipated the
effects of their collective actions on interest rates, the systematic
deposit overexpansions that we have noted need not occur; conse-
quently, the greater money and interest rate volatility associated
with differences in the slopes of the short-run money schedule
under LBA need not materialize. This point has been made by
Edgar L. Feige and Hobert T. McGee, "Federal Reserve Policy
and Interest Rate Instability,” The Financial Review {May 1952),
pp. 50-62.
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factors.® Thus, contrary to the common belief, no
general conclusion can be reached about the relative
variance of money under LRA and CRA. Itis an empir-
ical issue.™

This analysis can be extended to the Federal Re-
serve's proposal for CRA. If the variance of the money
stock under the Board’s proposal is denoted as
VIMD), it is easy to show that V(MP) < V(iM,.F

The question of the relative variance of interest rates
under LBA or CRA has an ambiguous answer. If the
reduction in variance associated with correctly iden-
tifying random changes in time deposits is ignored, the
variance of interest rates will be smaller under CRA if
the variance associated with money demand is small
relative to the variance associated with the factors that

*This result is even stronger when it is recognized that variances of
borrowings and excess reserves may be affected by the reserve
accounting structure. There is evidence that both of these error
structires changed with the move to LRA in 1968. See Albert E.
Burger, “Lagged Reserve Requirements: Their Effects on Feder-
al Beserve Operations, Money Market Stability, Member Banks
and the Money Supply Process,” unpublished paper for the
Federal Reserve Bank of 8t. Louis (1971); and Board of Gov-
ernors, ~ Impact of Discount Policy Procedures on the Effective-
ness of Reserve Targeting.”

#See Poole, “Federal Reserve Operating Procedures: A Survey and
Evaluation of the Historical Record Since October 1979, LeRoy,
“Monetary Control Under Lagged Reserve Accounting:” and
Pavid S. Jones, "An Empirical Analysis of Monetary Control
Under Contemporaneous and Lagged Reserve Accounting,”
Federal Reserve Bank of Kansas City Working Paper 82-002
{(March 1952}

Furthermore, the empirical work to date does not provide an
unambiguous answer to this question. Early empirical work by
Burger, Coats, Poole and Lieberman suggested that the move-
ment to LRA in 1968 resulted in greater instability of the federal
funds rate. Recent work by Feige and McGee, however, suggests
that the movement to LRA actually reduced the fands rate
variability. Poole and Lieberman report somewhat less stable
money growth under LRA; however, in another study, Feige and
McGee report slight increases in money and reserve predictabil-
ity under LBA during the reserve-targeting period, and a substan-
tial increase in the predictability of the federal funds rate. See
Burger, “Lagged Reserve Requirements: Their Effects on Feder-
al Reserve Operations, Money Market Stability, Member Banks
and the Money Supply Process;” Warren L. Coats, “Lagged Re-
serve Accounting and the Money Supply Mechanism,” Journal of
Money, Credit and Banking (May 1976}, pp. 167-80; Feige and
MeGee, “Federal Reserve Policy and Interest Rate Instability,”
pp. 50-81; Edgar L. Feige and Robert T. McGee, "Has the
Federal Reserve Shifted From a Policy of Interest Rate Targets to
a Policy of Monetary Aggregate Targets? An Application of Ex-
ogeneity Test Procedures,” Journal of Money, Credit and Bank-
ing (November 1979), pp. 381-404; Edgar L. Feige and Robert T.
McGee, "Money Supply Control and Lagged Reserve Account-
ing,” Journal of Money, Credit and Banking (November 1977),
pp. 536-51.

*"The reader is cautioned that this analysis of the variance of money
and interest rates ignores variahility through time associated with
the dynamic structure of the model.
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affect the money supply. 2 The same conclusion holds
for a comparison of the Federal Reserve’s proposal for
CRA with LRA.

We have shown that if we account for a possible
reduction in the variance of interest rates under LRA
associated with correctly identifying random changes
in time deposits, the variance of interest rates under
LRA could be smaller than under CRA even if money
demand were less variable than the money supply.
This conclusion would not hold for the Federal Re-
serve’s proposal, however, since time deposits enter
LRA and it in the same way.

Thus, while an analysis of this model suggests that
the Federal Reserve’s proposal for CRA may reduce the
variance of money compared with the present system

of LRA, its impact on the variance of interest rates is
29

ambiguous.

CONCL

FONS

This article reviews three frequently suggested
changes in Federal Reserve operating procedures to
achieve more stable short-run monetary control:
monetary base targeting, tying the discount rate to the
market interest rate and adopting a system of contem-
poraneous reserve accounting.

Since the conditions necessary for money to be ex-
ogenous are less restrictive for base than for nonbor-
rowed reserve targeting, adopting a base targeting
procedure would likely result in greater short-run
monetary control if most of the shocks to the money
supply come from the demand side. If most of the
shocks come from the supply side, then base targeting

% this regard, there has been a great deal of concern about the
stability of monev demand in recent years. See, for example,
Michael }. Hamburger, “Behavior of the Money Stock: Is There a
Puzzle?” Journal of Monetary Economics (July 1977), pp. 265-88;
G. S. Laumas and David E. Spencer, “The Stability of the De-
mand for Money: Evidence from the Post-1973 Period.” Review of
Economics and Statistics {August 1980}, pp. 455~-59; and R. W.
Hafer and Scott E. Hein, "Evidence on the Temporal Stability of
the Demand for Money Relationship in the United States,” this
Review (December 1979}, pp. 3-14; and "The Shift in Money
Demand: What Really Happened?” this Review (February 1982},
pp. 11-16.

®The Board has also considered a provision for staggered-reserve
accounting. The effect of this controversial provision on shoert-run
variability of money and interest rates remains a question. For a
discussion of the effects of staggered-reserve accounting, see
Michael L. Bagshaw and William T. Gavin, “Stability in a Medel
of Staggered-Reserve Accounting,” Federal Reserve Bank of
Cleveland, Working Paper 8202 (August 1982); and William T.
Gavin, “The Case for Staggered-Reserve Accounting,” Federal
Reserve Bank of Cleveland Economic Review, {Spring 1982), pp.
30-36.
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may result in less stable monetary growth. This conclu-
sion depends critically on the relative interest sensitiv-
ity of the demand for money and depository institution
borrowing. The more interest sensitive is the former
and less interest sensitive is the latter, the more stable
money growth will be under base targeting relative to
NBR targeting. Furthermore, if depository institution
borrowing is highly variable, base targeting may be
more stable, even if the shocks come from the supply
side, since money will be unresponsive to fluctuations
in borrowing under base targeting.

Monetary control under base targeting could be en-
hanced further by tying the discount rate to a market
interest rate. This would reduce substantially the in-
terest sensitivity of borrowing and make it easier to hit
a monetary base target. Adopting a system of contem-
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The purpose of this appendix is fourfold. First, it
presents the system of reduced-form equations for
base and NBR targeting under CRA. Second, it pre-
sents the reduced-form equations under LRA. Third,
the long-run base multiplier under LRA is derived and
discussed. Finally, analvtical results for the variance of
the endogenous variables for base and NBR targeting
and for CRA and LRA are presented and discussed. In
what follows, we will denote the expected value of the
variable with a hat, e.g., E(M,) = M.

vd Value of the Beduced Form

se Targeting under CHA

, ol 7 + e + k
3[{m+8+p)w it T]+ke
¥, = — B, + ¥
' Ao A '

1 r(t+7i+e+ kW1 +k
= — B, - P +m+et+kif Iy

& Ag '

“The symbaol ¥, is used here in explicit recognition that the Federal
Reserve must forecast aggregate income in order to control the
nominal money stock.
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poraneous reserve accounting also should make it
easier to hit a base target, since it would no longer be
necessary for borrowing to respond to differences be-
tween a predetermined level of required reserves and
an amount of reserves consistent with the base target,
as under the present system of LRA.

It is not certain whether the return to a system of
contemporaneous reserve accounting on all deposits
would increase or reduce the variance of money and
interest rates. The Federal Reserve’s proposal for con-
temporaneous reserve accounting, however, will like-
ly reduce the variability of money. Furthermore, it will
likely reduce the variability of interest rates, if the
variance of the money demand schedule is sufficiently
small relative to the variance of the money supply
schedule.

Aplr(l+a) + el
+ + & + o)
0+k) e

NBE, = . B,
k.

slirll+7) + el {a—p} + kirp + 5+ a)]
1+k .
— Yt
"3{!

— widt

N (A~ pl (1 +1) (s 4+ &+ pif(1 k)
B, - PULYR) o, Bl At 2
Ay A,

A—pir(i+7) + e+ &
Ttk

where A, = + (e + 8+ p

Cpr(l+7) +e) ]
- A L+k .

Blirpe + 8 + o

N, = — + Y,
1, ” NBR, ™ .
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Several interesting observations should be made
about the above. First, the discount rate enters the
reduced-form under base targeting only in the NBR
equation. This merely reflects the fact that if the
Federal Reserve is to hit a base target, it must change
NBR proportionally to the change in the discount rate.
Thus, changes in the discount rate cannot alter policy
with respect to either the money supply or interest
rates independent of the base target. This would not be
true of NBR targeting. Under NBR targeting, changes
in the discount rate produce effects on money and
interest rates independent of the target level of NBR.

Second, it is easy to show the conditions under
which the initial change in the equilibrium money
stock is larger under LRA than under CRA. Note that

AM, AM,

22 - = >0,

AB, |LRA  AB, |CRA

implies

o oX i) T el im -0
—plet —pirlltritetk
ik + &+p Tk + {ru+3+p}

This condition will hold if

_ (epiltT)

<
B 1+k

The term on the right-hand side of this ineguality will
be positive on the reasonable assumption that [N [>1pl.
The condition for the change in the money stock under

the Federal Reserve's proposal to be less than under
LRA is

A=pT

< —
B 1+k

The Long-RBun Monelary Base My

The above system based on LLRA is dynamic in that
lagged endogenous variables, D, ., and i, .o, appear on
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the right-hand side of the reduced-form.? If we
assume, for simplicity, that ¥, = 0 for all t, then it is
easy to show that M, can be expressed as the following
distributed lag by successive substitulion.

. X kg rg?
M, = — B, + — B+ =
T oA, T A, TR 4,

B, + ...

{4+ 1A —p) + rufl +k) ]

where ¢ = ~ [ Tl A
( Py

Now it we let the base be constant for ali t (i.e., By =
Beo = Bios = ... = B), we get

. Ba :
M, = =~ [l+o+¢d+e’+ . ]
&y

Using the formulafor summing a geometric series, and
taking the limit, we have

M = tm B .-
M, = fm B [1 ¢ ]
A, Ll—o

The sum on the right-hand side of the above equation is
finite if ¢* =0 as n+==. Under this condition,

A_Ex[l]
M= Tk

Substituting in for @, we get

B 1
A, [i r(l+‘r}(7\m§)}+rp(l+k)}
(1+ky A,

M, =

- 1
=BaA .
[ Ao (1 4+ kY + r(I+adA—p} + (rpd(l + k) }
Substituting in for As, we get

. A
=B
A -l + 1)+ k+ el
L+%

¥,

+ B+pFrr}

Comparing this multiplier with the base multiplier
under CRA, we see that they are identical. Thus, LRA
makes the system explicitly dynamic but does not
affect the long-run equilibrium.

The above solution, however, does require the sta-
bility condition l@| << 1. The systemn may converge

*The inclusion of i;_; in these equations is based on the assumption
that changes in time deposits in peried t — 2 induced by changes in
the market interest rate affect current required reserves. Thisis a
highly questionable assamption {see below}, Therefore, it might be
mare reasonable to use the reduced-form equations obtained by
letting p = 0.
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slowly or rapidly depending on whetheriolis close to
one or zero. Furthermore, under the general condition
that ¢ < ), the system will oscillate toward its long-run
equilibrium, as indicated by Laufenberg.”

The question naturally arises about the variability of
the endogenous variables under alternative operating
procedures and under different institutional arrange-
ments. Unfortunately, the model does not lead to con-
clusive answers to these questions. We begin by deal-
ing with the question of the variability of the money
stock under base and NBR targeting.

The error terms for the money stock under base and
NBR targeting are, respectively:
Mr(l+ti+e—1) ) .
e — (Tl + )

arkd, Y A

+ (LR + 8+ p) — plr{l+1) + ¢ + k)

{1+l Ay Hont
AMrl+7)+e) A
and m . Kg (Upye = Filyy 2y

{(I+kipp+d+a) —pl{l+ri+e)

+ . $118
1+k) A, Uit

if we denote the variance of monev under base and
NBR targeting by VIMP) and V(IMY), respectively,
and #f we assume the individual error terms are inde-
pendent of each other and through time, we get

Ar(1+7)+ e — ;}]”’
i1+k Ag N

2
L R

T [ - ——} o} + o)
A{)

. [{l+k}(ru+6+p?—g(1‘(§ +T)+e+k)]2
145 Ay

VIMP) = [

and

. z 2
, Ar{l+1)+e) X ) ) )
ViMMN = [%mmm] 2 [___ ] (of 4+ 2 o? + ol
R ks, 47 LR B

See Daniel E. Laufenberg, “Contemporaneous Versus Lagged
Reserve Accounting,” Journal of Money, Credit and Banking (May
1976), pp. 239-45.
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. [{l+§<)(r;.n+8+oc}~p(r(l+'r)-§—e} ]2 .
(1+k Ay o

A number of interesting observations can be made
from the above. First, random shocks to currency, u,,
move money i opposite directions under base and
NBR targeting if 0 << f{1+7) + e < 1. Under this
condition, a random increase in currency will reduce
the money stock under base targeting and increase it
under NBR targeting. Furthermore, the magnitude of
this shock on the money stock will be farger under base
targeting. This can be seen by noting that the absolute
value of the coefficient on v under base targeting will
be larger than under NBR targeting if r{l +7) + e < 1/2
and if 1 Ay <1A; L Thus, the variance of money associ-
ated with random changes in currency will be larger
under hase targeting.

The variance of money associated with other supply-
side shocks will be smaller under NBR targeting if
‘Ag!l < 1Ay | This condition requires (\k + py/(1+k) >
a. Standard estimates of these parameters suggest that
this condition will hold. Thus, supply-side shocks will
have a greater impact on the money supply under base
targeting. Note, however, that if the discount rate
were tied so that, effectively, o = 0, the above condi-
tion would not hold, and mere stable monetary control

could be achieved through base targeting,.

Second, the variance of money associated with ran-
dom shifts in money demand ean be seen to be larger
under NBR targeting if the money supply schedule is
flatter. This can be seen by denoting the slopes of the
money supply under base and NBR targeting by Vil
and 1/, respectively, where

plr{l+i+e+k) — 0+Kp+d+p)

b = H{l+ntetk
and

prit+7i+e) — A +kirp + 8 + a}
in =

l+ri+e

Now note that the money supply schedule is Hatter
under NBR targeting if {5 < by, which, in turn,
) p{r{l + 7y +ej—kirp +8)
requires >
r(l+7)+e+k
that the coefficients on the o7, term of the above ex-

i=B and N. It is

a. We now note

pressions are simply [

i ]
—A+id
easy to see that the general conclusion about the sensi-
tivity of the money stock to random changes in the
demand for money hold if &y < Uiy
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Third, random shocks in depository institutions’
borrowing have no impact on money under base
targeting, butl they do under NBR targeting. If the
variance of these shocks are larger—relative to the
variances of currency, excess reserves and time de-
posits—the net effect of supply-side shocks from all
sources could be larger under NBR targeting. Thus, no
general conclusion about the variability of money
under base and NBR targeting can be reached. (The
outcome depends on the magnitudes of 62, o?, and o?
relative to o=, and on the magnitude of o3.}

aviei ndferesi Hales

i

The Yariance of Moner

OBA and 1REA

£
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Now consider the variance of money and interest
rates under CRA, LRA and the Board’s proposal for
CRA. Only the case of base targeting will be dealt with;
however, the results hold for NBR targeting as well.
For simplicity, assume that the individual structural
errors are independent (relaxing this assumption
makes determining the relative variability under CRA
and LRA more difficult). 1t is easy to show that the
error terms for the equilibrium money stock under
CRA and LRA, respectively, are
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I we let V(M) and V(M}) denote the variance of
money under CRA and 1.RA, respectively, we obtain
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It is easy to see that V{M{} < V(M)}. This can be
done by noting that (r(L+71) + e~ 1 < (e—1)* for
{1+ 7 +e) < 1, and that (Ag)* > (A,)%. Furthermore,
it is clear from our previous analysis that the coefficient
on the variance of money wil! be smaller under CRA if
the money supply schedule is flatter under LRA than
under CRA.*

Note that this conclusion depends on including
Uy - in the error term for the equilibrivm money stock
under LRA. If the Federal Reserve could identify ran-
domn changes in time deposits and make corresponding
compensatory changes in the reserve aggregate,
changes in G, o would not affect the current money
stock. Thus, the varfance of money under LRA would
be smaller than indicated above hy®
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I this instance, it is irppossible to say whether V(MY
is larger or smaller than V(MY Furthermore, the
structure of other equations might change with a
change in reserve accounting.®

Ifwe denote the variance of money under the Feder-
al Reserve’s proposal as V(MY), it is easily shown that
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where
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*This condition is simply that
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While the general conclusion that V{M%) need not be less than
V(ME) will remain valid ander alternative specifications of this
model, this specific result may change. For example, this expres-
sion would change #fthere were different reserve ratios on e and
transactions deposits and if excess reserve holdings depended on
both time and frapsactions deposits.

5This need not be the case, however. Hthere were sudden changes
in reserves due to deposit shifts AD, the amount of market opera-
tions necessary to restore a hank’s reserve position would be {1 -1
ADD under CRA and AD under ERA. This need for greater market
activity under LRA could offset any effect on excess reserves associ-
ated with greater certainty of required reserves.
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Clearly (As)* > (Ay)%. Furthermore,
[(F+KE+p)—plr+e+K < [{1+KE+p) —ple+ k]2
Thus, V(M) < V(M!). The move from the current
system of LRBA to the Board’s proposed system of CRA
should reduce the variance of the money stock. This
conclusion is true whether o2 is included or excluded
from these expressions.

The Yarumce of the Inierest Rate

Denote the variances of the interest rate with re-
spect to CRA, LRA and the Board’s proposal as V(i{).
V(i) and V(iP}, respectively. Then.
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As with the comparison of the variances of money, a
comparison of V(i) and V(i) depends on whether the
term

{ 1+ 14, ] v

is included or excluded under LRA. With respect to
the variance of intevest rates, however, there is an
additional complication; it is not immediately clear
whether
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A Little algebra shows thai the condition requires
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This is the condition required for the slope of the
money supply schedule to be steeper or flatter under
CRA than under LRA. This adds another element of



ambiguity to the determination of the relative variance
of interest rates under CRA and LRA.

A similar problem makes the determination of the
relative magnitudes of V(i) and V(i}) ambiguous. This
is seen by noting that V(i) < V(i) if
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Following the same procedure as above, it can be

shown that this condition will hold only if

S+ p) > 0.

Given the restrictions on the signs of these parameters,
this cannot hold. Therefore, the last term in the ex-
pression for V(i) is strictly larger than the last term in
the expression for V(iij. Thus, it is indeterminate
whether the Board’s proposal for CRA will increase or
reduce the variability of interest rates from the present
system.
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