Lagged and Contemporaneous Reserve

Accounting: An Alternative View

DANIEL L. THORNTON

ECENT volatilitv in both money and interest
rates has prompted the Federal Reserve Board to
adopt a plan for contemporaneous reserve accounting
(CRA)." This move follows a number of requests from
both inside and outside the Federal Reserve System to
return to CRA. These requests stem from empirical
investigations that show that both money and interest
rates became more volatile after the adoption of lagged
reserve accounting {LLRA) in September 1968, and
from theoretical work that shows an increase in volatil-
ity of money and possibly interest rates when the Sys-
tem moves from CRA to LRA.?
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536--51; and William Poole and Charles Lieberman, “Improving
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Recently, Feige and McGee presented evidence
that the effect of LRA on federal funds rate volatility
has not been substantial when week-to-week relative
changes are considered.® Thus, previous empirical
work on the volatility of short-term interest rates under
LRA, which considered Jonger time periods or abso-
lute measures of variability, may be misleading. This
article presents a theoretical argument to further sup-
port this conclusion. It should be emphasized that only
the case of a move from CRA to LRA is considered, but
the premise applies equally well to the return to CRA,

The outline of the article is as follows: First, the
rationale for claiming that the case against LRA is
overstated is presented, This idea is then formalized in
the context of a simple linear stochastic model of the
money supply process. Finally, the variability of var-
fous interest rates and money is examined and some
concluding comments are made.

THE BATIONATE

The concern that the theoretical case against LRA is
overstated is based on the application of a simple prin-
ciple: additional constraints are binding only if indi-

Reserve Requirements,” Journal of Money, Credit and Banking
{February 1983}, pp. 96-101.

Three recent empirical studies that employ stochastic model
simulations suggest that the gain to monetary control from the
return to CRA will be modest under a nonborrowed reserve oper-
ating target. See David Lindsey and others, “Monetary Comtrol
Experience Under the New Operating Procedures,” Federal Re-
serve Staff Study, New Monetary Control Procedures, February
1981, pp. 533-36; David 8. Jones, “Contemporaneous vs. Lagged
Reserve Accounting: Implications for Monetary Control,” Eco-
nomic Review, Federal Reserve Bank of Kansas City, November
19581, pp. 3-19; and Peter Tinsley and others, “Policy Robustness:
Specification and Simulation of 2 Monthly Money Market Model,”
Journal of Money, Credit and Banking (November 1982, part 2),
pp. 325-56.

*See Edgar L. Feige and Robert McGee, “Federal Reserve Policy
and Interest Rate Instability,” The Financial Retiew (May 1982),
pp. 50-62.
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viduals behave differently than they would in the ab-
sence of these constraints.* That is, if banks already
were behaving in much the same way that LRA permit-
ted them to, then the effect of its introduction on
individual and aggregate behavior would be small,

In order to see why this is the case, consider how a
depository institution might manage its reserve posi-
tion under CRA. Such an institution would be required
to keep a fraction of its current checkable and time and
savings deposit liabilities in the form of reserves {vault
cash and deposits with the Federal Reserve).® When
the institution makes loans and investments, it creates
deposits. Thus, it is usually presumed that there is a
direct link between the institution’s current lending
and investment activities and its current holdings of
reserves. In a simplified and, perhaps, naive form,
institutions lend only the amount of their excess
reserves.® Some argue that LRA severs this link.
Under LRA, depository institutions’ reserve require-
ments are based on deposit liabilities from a preceding
period. Depository institutions are free to make all the
loans and investments they desire in the current
period without affecting their current reserve
requirements.7

A depository institution’s decision to make addition-
al loans and investments need not be closely related to
its current holdings of reserves. In the short run it can
obtain additional reserves by purchasing federal funds,
borrowing from the Federal Reserve, selling Treasury
securities, managing its liabilities — such as marketing
certificates of deposits (CDs) more aggressively -~ or
by temporarily holding fewer excess reserves than it

Nearly all of the theoretical work on this subject starts with a model
that is completely static. LRA is intreduced, transforming the static
model to a dynamic one. It is clear that the conclusions of these
models are based, in part, on the fact that they introduce a dynamic
structure to an otherwise static model; hence, these models pre-
clude the possibility that LRA introduces a dynamic structure that
is, at least in part, redumdant. This paper considers this possibility.

"Because of the Monetary Control Act of 1980, depository institu-
tions need nat hold reserves directly on deposit with the Federal
Reserve. Instead, they may hold them with another depository
institution on a pass-through hasis.

SActually, each individual bank has its own short-run deposit multi-
plier, which enables # to lend more or less than its excess reserves
in the short run. See Beris P. Pesek and Thomas R. Saving, The
Foundations of Money and Banking (MacMillan 1968), chapters 12
and 13.

“For a discussion of this possibility, see R. Alton Gilbert, “Lagged

Reserve Requirements: Implications for Monetary Control and
Bank Reserve Management,” this Review {May 1980}, pp. 7-20.
Furthermore, seme argue that, because of this, the Federal Re-
serve can only accommodate deposit expansion or contraction
under LRA. For an alternative view, see Paniel L. Thornton,
“Simple Analytics of the Money Supply Process and Monetary
Control,” this Review (October 1982}, pp. 22-39.
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would otherwise like to hold. Thus, even under CRA, a
depository institution’s decision to make current loans
and investments is not constrained by its current hold-
ings of reserves.®

Of course, if there was a reserve deficieney and if it
were to run for an extended period of time, the institu-
tion would have to adjust its lending and investment
activities to bring deposits into line with its reserves.
Furthermore, since only three of the above techniques
of reserve adjustment relieve reserve pressure on the
system as a whole, depository institutions eventually
may find it necessary to adjust their lending and invest-
ment activities if rates on short-term reserve adjust-
ment assets rise relative to the institutions’ lending
rates.”

Thus, depository institutions must eventually adjust
their reserve positions by adjusting their loan and in-
vestment portfolios. For short-run (week-to-week)
changes, however, they can rely on either the money
market, changes in their holdings of excess reserves or
the discount window. The link between current lend-
ing and investment activities and current reserves
need not be strong.

A SIMPLE STOCHASTIC MODEL

In this section, the conjecture of the previous sec-
tion is formalized with a simple linear stochastic model
of the money stock. The model is intended only to
capture the essential features of money stock deter-
mination under CRA and LRA and to illustrate the
basic restriction associated with moving from CRA to
LRA.* In this sense, the model is illustrative and is not

5Spindt and Tarhan also argue, along similar lines, that the case
against LRA may be overstated. Furthermore, they provide some
empirical evidence of the extent to which banks rely on each of the
reserve adjustment mechanisms listed above. See Paul A. Spindt
and Vefa Tarhan, “Bank Earning Asset Behavior and Causality
Between Reserves and Money: Lagged Versus Contemporaneous
Reserve Accounting,” fournal of Monetary Economics, forth-
coming.

9Bath federal funds trading and reducing the level of excess reserves
tend to reduce the average level of excess reserves for the system as
awhole. This allows a given reserve base to support a larger money
stack. Discount window borrowing increases the total reserve base
of the system.

*The essential features are: {1} a contemporaneous link between
the reserve aggregate and the money stock, even under LRA, (2)
an explicit dynamic structure under hoth CRA and LRA, and (3)
random disturbances on both the supply and demand side. In this
model, the contemporaneous link between the reserve aggregate
and the money stock is established only through the excess re-
serve equation. This is done as a matter of convenience. The link
could be established throngh the currency equation. See Thorn-
ton, "Simple Analytics of the Money Supply Process.”
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presumed to be a complete description of money stock
determination.

The model consists of the following four equations:
() R = RR, + ER,
2) RR, = 6rM, + (1—8)1M,_,
= ), 1
@) ER = 8M, + pi, — A (RR, — rM,_ )+,

5>0p<00<r<1

o)

4 M, = BY, + aii + oM+ o,
B>=0,a<0 >0

The random errars, u,, and u,,,, are assumed to have
zero expected values and finite variances, o2 and o5,
respectively. Equations 1 through 3 represent the
money supply process.’* The first defines total re-
serves as required plus excess reserves. The second
defines required reserves as some required reserve
ratio, r, times the money stock; the parameter 6 allows
for either CRA (8 = 1}or LRA (8 = 0), In the third
equation, excess reserves are proportionally related to
the current money stock and inversely related to the
market interest rate, i;. The excess reserve equation
differs from most in that depository institutions make
some proportional adjustment, A, to changes in re-
quired reserves. If A = 1, depository institutions do
not adjust their current deposits to changes in required
reserves. Instead, they absorb such changes by alter-
ing their holdings of excess reserves.'? Equation 4 is
the standard short-run money demand specification,
where the market equilibrium condition has been
imposed.

Equation 3 is important because it allows the LRA
model to be given as a special case of the CRA model
(0 =1). This can be seen by solving for the equilibrium
money stock and interest rate. The reduced forms for
the equilibrium money stock and interest rate are
given by equations 5 and 6:

~ (1= A}1 ~0)+ A
5) M, = g + PRy ppmel( N0 EAD
A By Ay
ety +iumt
A‘H AQ

U1t should be noted that this model contains only 2 ene-period lag,
whereas, as implemented, LRA has a two-period lag. The one-
period lag was adopted for computational convenience.

2Excess reserves are treated as a huffer-stock asset. Furthermore,
they are assured to be strictly positive and sufficient to deal with
any required reserve surprises due to random fluctuations in u,, or
u,,. This model is kept simple by considering explicitly only
reserve adjustment through excess reserve holdings. It should be
clear, however, that the other adjustment mechanisms could he
modeled.
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Note that equation 5 is the same if 0 = Oorif A = 1;
the same is true of equation 6. That is, the equilibrium
money stock and interest rate are the same in a model
with CRA, where depository institutions do not initial-
ly alter their current lending and investment activities
to adjust their reserve positions (A = 1) as in a model
with LRA. Thus, imposing lagged reserve accounting
on the above model by letting § =0 when A =1 has no
effect on the money supply; depository institutions
would not have altered their lending and investment
activities immediately in response to changes in total

reserves anyway. The imposition of LRA is redundant
if A=1.1

Eifects of LRA on the Money Supply

Solving the first three equations, the money supply,

M?®, is given by

I —{1-x)0 1
My M{=—R “(r_‘é*—)iM:u} - ‘E"it T ey

Al Al AI Al
where 4; = Or(1 —A} + 8. A comparison of the money
supply when 6= 1 and when 0 =0 reveals basic differ-
ences between LRA and CRA that should be noted.
First, the money supply schedule is more interest-
sensitive under LRA, as figure 1 illustrates.

Second, the multiplier on the reserve aggregate is
smaller for CRA than for LRA.* Thus, a given change
in the reserve aggregate shifts the money supply
schedule further under LRA. The shift is significantly
further so that the initial change in the equilibrium
money stock is greater under LRA {figure 1). Thus, a
given change in the policy variable (or any exogenous
shock on the supply side} produces a larger initial

“There 15 an implicit assumption that bank reserve adjustment
behavior is invariant to the reserve accounting system. Recently,
Spindt and Tarhan have provided empirical evidence that this was
the case after LRA was introduced in 1968. It is interesting to
note, however, that their evidence indicates that banks relied less
on adjusting current loans and investments and more on changes
in excess reserves, federal funds, discount window borrowings
and CDs after LRA was introduced. The differences, however,
were not statistically significant. See Spindt and Tarhan, “Bank
Earning Asset Behavior and Causality Between Reserves and
Money.”

YThe multipliers are 18 and 1/(x(1 — A} + 8) for LRA and CRA,
respectively.
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Figure 1

Money Supply Shilts under CRA and LRA
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change in the money stock and the interest rate under
LERA.

Finally, the money supply equation is dynamic
under LRA, but not under CRA unless A > 0. Thisisan
important difference. If the money supply schedule is
assumed to be static, as is common for CRA specifica-
tions, then the adjustment from initial to long-run
equilibrium is determined solely by the dynamic struc-
ture of the demand for money. fu,, the money demand
coefficient on lagged money, is positive (as nearly all
the empirical work on the money demand equation
suggests), then the initial equilibrium under CRA will
be below the long-run equilibrium.'® If only a static
model is considered (CRA with A = p = 0) then the
imposition of LRA introduces a dynamic structure to
the model. ' In this case, the initial equilibrium money

®This would not be the case if there were strong distributed lag
effects on interest rates in the money demand equation dominat-
ing the distributed lag effects on the money supply. However,
such effects seem ahsent from most empirical estimates of money
demand. For an exception, see Daniel L. Thornton, “Maximum
Likelihood Estimates of a Partial Adjustment-Adaptive Expecta-
tions Model of the Demand for Money,” Review of Economics and
Statistics {May 1982}, pp. 323-28.

151t shoutd be noted that neither LBA nor an excess reserve equa-
tiom like equation 3 is necessary to get a lagged effect on the money
supply. AH that is required is that there be a lagged effect in the
public’s demand for a component of a particular monetary aggre-
gate or reservable asset, For example, a positive coefficient on
cither lagged currency or the time deposits in a standard money
stock model will be sufficient to cause an initial overshooting of the

NOVEMBER 1983

stock would be above its long-run equilibrium: deposi-
tory institutions initially would overexpand the money
stock and oscillate toward long-run equilibrium. '”

LRA allows the current money stock to affect the
future money supply. In the complete model, with
lagged money in the money demand function, the
long-run equilibrium can be above or below the initial
equilibrium. The particular outcome depends on the
relative strength of the supply-side and demand-side
effects.

These results can be illustrated by noting that equa-
tion 3 can be lagged and substituted into equations 5
and 6 to obtain the dynamic equations for the equilib-
rium money stock and interest rate:

o b ; B x
® M- T ek T T gy
j=0 6 =)
[24 = ;) =
- — X Ejue,,--i—mi %jilm_
AO J::O i A(; }__.0 o
_ an 3
(9) I, = ‘K‘{;‘Rt . (A0)2 .EO g Flt—j—]
i
Be(d — A)+ 3 e
_ Bl N )th n§3§ LA
Ao B o o
1 an il )
— eyt e 3 Eluglin
B " B? Do i
81 —-N+8 ©
al ) Wy Tlp:z 2§ ! Ut 1s
Ay Bor =0
—ofr(t A1 —8) +
where ¢ = P& a(r(l - M)l ~6) + Ar)

A
and n = {p~ 181~ Rr+dp +r.

Letting E(M,) and E(i;) denote the expected value of
these variables, the long-run response of money and
the interest rate to a change in the reserve aggregate is

AEM) a
R, - alb+r)+(l—wlp
3E(iy _ I
aR, h ald 40+ {L-up

long-run equilibrium in these models if their effect is sufficiently
large relative to u.

YThis is the result obtained by Laufenberg. He bases his resufton a
comparison of basic LRA and CBRA models with u=0; his CRA
model is completely static while his LRA model is dynamic. Thus,
his long-run LRA multiphier was always less than his instantaneous
LRA multiplier. See Laufenberg, “Contemporary Versus Lagged
Reserve Accounting.”
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These results require the stability condition | £] < 1.

Note that the long-run effect of a given change in the
reserve aggregate does not depend on 8: it is invariant
to the reserve accounting system.'® The reserve
accounting system affects only the dynamic adjustment
toward long-run equilibrium, and then only if deposi-
tory institutions follow a path different from the one
they otherwise would have followed. Furthermore, a
comparison of the Jong-run money multiplier above
with the instantaneous multiplier of equation 5 shows
that, under CRA (6=1), the long-run multiplier is
strictly smaller only if =0, but may be larger or
smaller if u>>0, as discussed above.'®

Effects on the Variobility of Money and
Interest Rales

We turn now to the important question of the
variability of money and interest rates under LRA and
CRA. In order to simplify the analysis, the following
assumptions are made:

offort =t andi = j
Edug u},»)
=0 fort £t ori #j

Given these assumptions, the variance of money and
the interest rate for a k-period time horizon can be
expressed as

iLj= e m.

Var(M¥) = [[ L paz+ (Lo ] "

0 0
Var(if) = ([—;—]“2 + i_g:?m]%y} ot + (] r_e(i_:‘i.am]z
it ) o
'_’nf‘ o 2 _ 1_&2(}{-#- 1r
+ iA;% Pyol, where ¢ = T

It seems appropriate to consider the variance around
the long-run equilibrium. If the variance of money and
the interest rate around their long-run equilibria are
denoted by Var (M) and Var (i;), respectively, then

B may seem odd that the long-ran equilibriom is independent of 8
and A but not of p.. To see why this is the case, note that in long-run
equilibrium, where M, = M,_; = ... and RR, = RR,_, = ..., the
parameters § and M drop out of equations 2 and 3, respectively.
This is not true of i in equation 4. This would be the case even ifa
growth rate model had been specified.

a . «

th
Bt 8l N+t p
run multiplier will be larger, equal to or smaller than the initial

HYCompare

. The long-

multiplier, depending on whether o’r {(§ — 1) — ™k + aup %D.

Hp = 0, this expression will be strictly negative. If p > 0, this
expression could be positive or negative, depending on the rela-
tive magnitudes of the various parameters.
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Var(M]) = lim Var (MY
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Var (if) = lim Var (9.

Tomtmon

These expressions reduce to

) . {o)? o p* o2,
10 Var{M,) = +
{10} Var {My) T T
and
1 v
(11} Var(iiy = ( (—)* + -(i.f;—}— z
A, ALT
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where T = [a{8(1~ A} +8)+p]?— [pp— alr{l ~A{1~8) +Ar}]2

These expressions are independent of 8 if A = 1. That
is, if depository institutions already behave under CRA
as LRA would require them to behave, the introduc-
tion of LRA would have no effect on the variance of
money or interest rates. If A << 1, however, the move to
LRA will increase the variance of money and may
increase the variance of interest rates, depending (in
part) on the relative magnitude of the variance of sup-
ply-side and demand-side shocks: the variance of in-
terest rates is smaller under LRA the larger the
variance of demand-side shocks. The essential conclu-
sion, however, remains: the increase in the variance of
money associated with a shift in the reserve accounting
system from CRA to LRA is smaller the closer deposi-
tory institutions conform to LRA behavior already — in
this model, the closer A is to 1.

A Graphical Presentation of The Results

The results are summarized conveniently in figures
2 and 3. Note that the variances of equilibrium money
stock and interest rates given in equations 10 and 11
have both demand-side and supply-side compo-
nents. That is, they depend on both o= and ¢%,. Thus,
the variance of M* can be decomposed into ¢%* +
ol *, where 02* and 0%,* denote the variance of M*
due solely to demand- and supply-side shocks, respec-
tively. The variance of i* can be decomposed likewise.

Given the probability density function of u,, and u,,
it is conceptually possible to construct a probability
region for o&* and o3,* from the corresponding re-
gion for ug,. This can be done for supply-side shocks
as well.
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Figure 2

Demand-Side Variability under CRA and LRA
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figure 3

Supply-Side Variability under CRA and IRA
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Figure 2 shows a hypothetical 95 percent region for
both M* and i* associated with a corresponding 95
percent region of demand-side shocks. The region for
M* is larger under LRA than under CRA because the
slope of the money supply schedule is flatter under
LERA. By the same token, however, the region is
smaller for i* under LRA. The slope of the LRA curve
approaches that of the CRA curve as A approaches 1. I{
A =1, the curves coincide and the variahility of M* and
i* associated with demand-side shocks is independent
of the reserve accounting system.

Figure 3 shows the 95 percent region for i* and M*
associated with the corresponding 95 percent region
for supply-side shocks. Both regions are larger under
LRA because the corresponding supply-side compo-
nent multipliers (equations 10 and 11) are larger. These
multipliers for LRA approach these for CRA as A
approaches 1. If A =1, these multipliers are identical
and the variability of i* and M* associated with sup-
ply-side shocks is independent of the reserve account-
ing system.

Thus, if banks initially relied on changes in excess
reserves (or the discount window or the money market)

to adjust to short-run changes in required reserves
before the introduction of LRA in September 1968, the
effect of its introduction on the variability of money and
interest rates would have been considerably less than
previous theoretical work would indicate. Moreover,
the return to CRA may not reduce the variability of
money and interest rates as much as many analysts
anticipate, if depository institutions do not change the
manner in which they make short-run adjustments in
their reserve positions.

Furthermore, it could be argued that the new proce-
dure for CRA may have a minimal effect because it
lengthens the reserve accounting period from one to
two weeks. Thus, even if depository institations make
loans in the current period regardiess of the conse-
quences of these activities on required reserves under
LRA, this practice may not be reduced markedly be-
cause of the lengthening of the reserve accounting
period. Depository institutions may continue to make
loans early in the period, waiting to settle {perhaps at
the discount window, the money market or through
changes in excess reserves) toward the end of the
period. Of course, curtailment of lending activities will
affect their current-period reserve requirements
under CRA, but not under LRA.
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<MPIRICAL EVIDENCE ON THE
VARIANCE OF MONEY AND
INTEREST RATES

Given that the effect of the reserve accounting sys-
tem on the variability of monev and interest rates
appears to be in doubt, it would be desirable to esti-
mate this effect. Unfortunately, empirical estimates
from historical data may be of limited value. The
observed variability of money and interest rates is a
function of both the random components of the model
and of movements associated with changes in the
policy variable through time, as well as of changes in
the structure of the system due to other changes, such
as the introduction of LRA. This fact, coupled with
documented and undocumented changes in the objec-
tives of monetary policy, makes it difficult to separate
the effect of the reserve accounting structure alone on
the variability of money and interest rates. Neverthe-
less, it may be interesting to examine the datato see ifa
picture consistent with increased variability under
LRA emerges.

Three measures of variability are used: two relative
measures, the coefficient of varation (CV} and the
average absolute percentage change (AAPC), and one
absolute measure, the standard deviation (SD).%
Weekly data are used for various subperiods from
January 1966 to November 1982, The subperiods were
chosen on the basis of the introduction of LRA on
September 12, 1968, and on the basis of announced
changes in Federal Reserve procedures.®! The three
measures of variability, and the mean (X) of M1 appear
in table 1. The same statistics appear in table 2 for the
federal funds rate, the 3-month Treasury bill rate and
the 4-6 month commercial paper rate.

®he standard deviation is not independent of the unit of measure:
SI{kx) = kSD)x), where kis a constant. Thus, if the level of the
variable increases through time, the 5D will increase even if the
variability relative to the mean has not changed. The coefficient of
varation adjusts for this effect.

N agged reserve accounting was introduced on September 12,
1968; at its January 13, 1970, meeting, the Federal Open Market
Committee stated a desire to place increased emphasis on the
growth of certain monetary aggregates; Congress passed Resolu-
tion 133 on March 24, 1975, requesting that the Board of Gov-
ernors set long-run ranges for the aggregates; the Federal Open
Market Committee adopted a reserve aggregate targeting proce-
dure on Qctober 6, 1979. See Jerry L. Jordan and Netl A. Stevens,
“The Year 1970: A Modest Beginning for Monetary Aggregates,”
this Review (May 1971), pp. 14-32; Nancy Jianakoplos, “The
FOMC in 1975 Announcing Monetary Targets,” this Review
{March 1976), pp. 8-22; and Richard W. Lang, “The FOMC in
1979: Intreducing Reserve Targeting,” this Reciew (March 1980),
pp. 223,
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These data show that there was no increase in the
week-to-week absolute or relative variability of M1
immediately after the introduction of LRA in Septem-
ber 1968. If anything, there was a reduction in
variability.** Furthermore, though there was an in-
crease in the absolute variability of the federal funds
and the Treasury bill rates, there was essentially no
change in the relative variability. The exception was
the commercial paper rate. It became more variable in
both absolute and relative terms.®® These data are
broadly at odds with the general conclusion that the
move to LRA increased the variability of money and
interest rates.

Of course, one could argue that the theoretical re-
sults of the previous section are based on a model in
which money is controlled through reserve aggregate
targeting, and that the Federal Reserve was operating
on an interest rate target during this period. Thus, the
results of the theoretical model may not be forthcom-
ing over this period. Even an interest rate targeting

21f one assumes that the ahsolute percentage change has a positive
and finite variance, then one can rely on the Central Limit
Theorem to construet an asymptotic “t-test” of the differences in
the AAPC for two subperiods. The t-ratio for the test of the first
against the second subperiod was —2.75 for M1, indicating a
significant reduction (at the 5 percent level) in the AAPC for M1
after the introduction of LRA. See Robert V. Hogg and Allea T.
Craig, Introduction to Mathematical Statistics, 4th ed. (MacMil-
fan 1978), p. 192, for the conditions necessary to invoke the
Central Limit Theorem.

BThe asymptotic t-ratios for FFR, TBR and CPR for the AAPC were
1.36, —0.87 and 2.82, respectively. See footnote 22 for details.
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procedure, however, requires the Federal Reserve to
forecast money demand. Hence, errors in short-run
money demand forecasts should have produced more
variable money under LRA.

The Federal Reserve placed more emphasis on
monetary aggregates in March 1970 and set long-run
targets for the aggregates beginning in 1975. Assuming
no other change occurred that would affect the
variability, one might expect the variability of M1 to
increase in these subperiods relative to the pre-LRA
period. Here the results are mixed. Both the SD and
the CV show an increase in the variability of M1, while
the AAPC shows essentially no change. Broadly similar
results are obtained for the three interest rates in table
2. The only significant increase in the AAPC for M1
comes with the Federal Reserve’s adoption of reserve
aggregate targeting in October 1979.

CONCLUBIONS

The analysis presented in this article indicates that
the type of reserve accounting structure has no effect
on the long-run equilibrivm money stock; it can, how-
ever, influence the dynamic path to equilibrium if it
forces depository institutions to adjust their reserve
positions differently than they would have done other-

wise. In this instance, the variance of money would
increase with the shift from CRA to LRA and the
variance of the interest rate might increase as well,
depending on relative variability of demand- and sup-
ply-side shocks. In the absence of more detailed in-
formation about the exact nature of the dynamic ad-
justment process, the question of whether money or
interest rates are more variable under CRA or LRA is
empirical.

Unfortunately, the observed variability of money
and interest rates is not simply a function of the reserve
accounting system; it depends also on the random
components of the model and movements associated
with changes in the policy variable through time.
Thus, it is difficult to assess the effect of changes in the
reserve accounting structure alone on the observed
variability of money and interest rates. The simple
evidence from weekly data does not give a clear picture
of whether the movement to LRA in September 1968
increased the variability of money and interest rates.
The results differ depending on the measure of
variability one uses. Nevertheless, if the average abso-
lute percentage change is used as the measure of
variability, there was no significant change in the
week-to-week variability of M1 from January 5, 1966,
to November 3, 1979,
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