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Despite intensive study of how the economy responds 
to changes in the money supply, the timing of 

such consequences remains elusive. 
Policymakers must be alert to 

this uncertainty when 
considering prospects 
for stabilizing the econ-

omy 
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Most observers agree that 
changes in the rate of mone-
tary growth can have potent 

short-term effects on real eco-
nomic activity.1 This impact is 

felt even though money is neu-
tral w i th respect to real activity 

in the long run. That is, over a 
prolonged per iod monetary ac-

t ions affect the price level and not 
real economic activity in an econ-

omy expanding at its long-term po-
tential. 
Contro l of the money supply is 

impor tant to policymakers, not as an end 
in itself, but because changes in the money 

supply are associated wi th subsequent changes 
in spending and real economic activity. Theory 

suggests that f luctuat ions in ou tpu t and employ-
ment (the business cycle) can be counterbalanced 

by t imely changes in the growth rate of the money supply. W h e n the 
money supply is manipulated in this way, it is an intermediate target 
of monetary policy. Mi l ton Friedman acknowledges "persuasive 
theoret ical grounds for desiring to vary the rate of growth of the 
money stock to offset other factors."2 

The stabil izing potent ia l of money supply changes makes a case 
for discretionary monetary policy. As a result, the length and 
variabil i ty of the lag, or the t ime that elapses before the economy re-
sponds to monetary policy, has emerged as an impor tant quest ion 
for economists and pol icymakers alike. W e wi l l examine the 
evidence relating to the lag between one intermediate target M l 
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(coin, currency, and checkable deposits), and 
economic activity. 

The lag before an economic stabilization policy 
takes effect has been debated intensely for the 
last 30 years. A l though the issue pertains both to 
monetary and fiscal policy, monetary policy's 
lagged effect has received most of the at tent ion 
since Mi l ton Friedman addressed the prob lem 
(1953, 1960, 1961 and Friedman and Schwartz, 
1963, a,b). Research and debate focus not only 
on the exact length of the delay between intro-
duct ion of a change in the rate of monetary 
growth and its initial impact on nominal gross 
national product (GNP), but also on the t ime re-
quired for a monetary impulse to attain its maximum 
effect and eventually, to be dissipated completely. 
Extensive research over the last three decades 
offers various, and of ten confl ict ing, estimates of 
this lag's duration, ranging from one quarter to 
several years. The variabil i ty of the lag is an object 
of study, as well. This entire body of research has 
failed to produce unambiguous conclusions re-
garding the length of these lags and their stabil i ty 
over t ime. The lack of consensus is important 
because it is associated w i th related disagree-
ments over the proper scope of monetary policy. 

Variabil i ty and excessive length of lags compli-
cate pol icymaking in di f ferent ways. If the goal is 
to achieve a given level of GNP growth, then lag 
variabil i ty could compl icate the proper t im ing of 
monetary actions, even if the pol icy response is 
appropr iate in every other way. A desirable 
action may be "wrong" if it affects the economy 
at a di f ferent t ime than anticipated. Thus, an 
accurate forecast of the economy's condi t ion at 
the t ime the pol icy effects wi l l occur is crucial for 
gauging the proper pol icy action, particularly 
when long lags are involved. The further into the 
future a forecast is made, the greater its uncertainty; 
consequently, errors are more likely. 

Assumptions and Lag Classifications 
For this discussion, w e wi l l assume that the 

Federal Reserve as monetary authority, has ef-
fective control of the money supply, wh ich we 
use to represent monetary policy. Where possible, 
we wi l l employ the narrowly def ined monetary 
aggregate, M l ; when the evidence uses M2 (M1 
plus t ime deposits, MMDAs , MMMFs , and over-
night Eurodollar balances) or reserves, this is 
noted.3 

A lag may occur between the t ime a pol icy 
act ion is taken and the money supply responds. 
This is part of the" ins ide" lag, typical ly def ined as 
the t ime required to recognize and respond to 
economic condi t ions requir ing pol icy action, 
plus the t ime required to affect the chosen 
growth rate of the intermediate target. The "out -
side" lag measures the t ime between the change 
in that target and the response of the ul t imate 
objectives: output , employment , and prices.4 

The outside lag concerns us here.5 

Also important in the study of pol icy lags is the 
dist inct ion between initial and cumulat ive lags. 
The initial, (or impact) lag is the t ime be tween 
the pol icy change and its first measurable impact 
on nominal GNP. The cumulat ive lag is the t ime 
between a policy change and the final measurable 
response in GNP. 

The Timing of Monetary Influence: 
Reviewing the Evidence 

A huge body of research addresses the chan-
nels of mone ta ry i n f l uence and may p rov ide 
some insight into the t im ing of lagged pol icy 
impacts. The research we surveyed at tempts to 
answer such questions as the fol lowing: H o w 
many months or quarters after the initial change 
in monetary growth wi l l w e first observe a re-
sponse in GNP? H o w long before w e observe the 
max imum effect? What is the t ime pattern? 

Before Friedman's work focused at tent ion on 
lag length and variability, few formal empir ical 
studies had analyzed this question. The many 
estimates made since then fall into several groups. 
First is work based on the reference cycle method 
that Friedman used. Second is reduced-form 
(often single equation), econometr ic models 
that concentrate on the relat ionship between 
overall economic activity (GNP) and pol icy vari-
ables. The third group is based on structural 
models. These are large econometr ic models, 
composed of many equations, somet imes hun-
dreds, specifying the relationship among GNP, 
financial market variables (primarily interest rates, 
but also monetary aggregates), nonfinancial mar-
kets, and international trade. 

Reference-Cycle Turning Point Analysis. Em-
ploying reference-cycle analysis, M i l ton Fried-
man's work revived interest in the potency of 
monetary pol icy and st imulated much subse-
quent research into pol icy lags. 
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Hypothetical 
and Policy I 

The economy's adjustment to changes in monetary 
growth is not a discrete, all-at-once event but takes 
place as a distributed lag. The effects of a monetary 
policy action tend to begin gradually, build to a peak, 
and then subside Thus past monetary growth continues 
to influence GNP long after the monetary growth actually 
occurs An increase in the rate of monetary growth 
temporarily stimulates real economic activity. Once 
such resources as labor and capital are fully employed, 
or once inflation becomes generally anticipated, mone-
tary growth produces a permanent increase in the price 
level. While this description of the transmission mecha-
nism is extremely simplified it suffices for an examination 
of timing issues 

To understand what lags in the effect of monetary 
policy imply, let us look at a hypothetical lag structure. To 
simplify the example, we will assume that the pattern of 
monetary influence can be represented by a single, 
nonstochastic equation.6 Let us also assume that GNP 
is growing along a trend path, and that the only dis-
locations from the path are caused by monetary policy. 

Consider an expression for percentage changes in 
GNP away from trend as a function of past growth in the 
money supply.7 This does not represent any of the 
specific lag structures we will survey later, although its 
shape conforms to the classic response profile found in 
many studies of monetary policy lags8 

% A G N P { = 0 . 3 % A M T . - , + 0 . 5 % A M T _ 2 + 0 . 4 % A M T . 3 + 
0 . 2 % A M T . 4 

This equation reads that the percentage change (% A) in 
real GNP in the current period, (t) is determined by the 
percentage change in monetary growth in the previous 
four periods (t-1, t-2, t-3, t-4). The contribution of each 
period's monetary growth to current GNP growth is 
determined by the lag weights (0.3, 0.5,0.4,0.2), which 
are the coefficients of the %A M t variables According to 
our model, a one period increase in monetary growth of, 
say, 1 percent, will produce an increase in GNP growth 
of .3 percent the following period, .5 percent two periods 
later, .4 percent three periods later, and .2 percent four 
periods later. 

This example, an extreme simplification of even the 
most basic lag structures shows that monetary policy's 
influence on real GNP exhausts itself afterfour periods 
Many studies point to much longer lags a different 
pattern of lags (lag weights that decline monotonically, 

Lag Pattern 

for instance), or lag weights that turn negative. (In the 
long run the lag weights must turn negative and sum to 
zero if money is neutral.) Also, our example does not 
specify the length of a "period;" the f s could represent 
quarters or years 

To set the stage for studying the impact of a change in 
monetary growth, assume that monetary growth (% AM) 
has held steady at 5 percent for a long time. This level of 
growth implies that nominal GNP has been growing at7 
percent The economy, fully adjusted to the 5 percent 
monetary growth, is said to be in equilibrium. Assume 
now that monetary growth is raised to 10 percent (%A 
M t = 10). Despite this doubling of monetary growth, 
GNP growth will remain at 7 percent during period t 
That is it will not appear to respond to the doubling of 
monetary growth. This follows from the fact that the 
impact on GNP is "in the pipeline" but not immediately 
evident Not until the next period, when the quickened 
monetary growth "comes on line" does GNP growth 
begin to rise above 5 percent If the 10 percent mone-
tary growth is sustained, GNP growth will continue to 
increase until it stabilizes at 14 percent in the fourth 
period after the initial acceleration of monetary growth. 

Now consider the consequences of a decrease in 
monetary growth to the original 5 percent level. How 
long will it take to bring GNP growth back to 7 percent? 
In the period when monetary growth is reduced, GNP 
does not reponsed visibly to the decline. In the next 
period, t+1, monetary growth decreases and in the 
subsequent periods GNP growth approaches the origi-
nal 7 percent level consistent with long-run monetary 
growth of 5 percent Only after four full periods following 
the decrease in monetary growth does GNP growth 
return to its original pace. 

The simplified example used here assumes away 
many of the problems that complicate real-life monetary 
policy decisions First the example treats only one 
influence on GNP, monetary growth, when in reality a 
multitude of influences—some predictable; others ran-
dom—impinge upon it Second we assume the monetary 
authority can achieve the desired growth rate for money 
immediately, when we know that actual money growth 
also depends on consumers' and businesses' choices 
about currency holding and the banking system's 
choices about deposit expansion. Third, the lags are 
assumed to be known as well as stable. Together, these 

Fr iedman (1953, 1960, and Fr iedman and 
Schwartz, 1963a,b) c o m p a r e d the t i m e b e t w e e n 
business cycle tu rn ing points and the p reced ing 
tu rn ing po in t in monetary g rowth f rom 1867 
th rough 1960. That span covered 18 c o m p l e t e 
business cycles. O m i t t i n g war years, he d e m o n : 
strated that the peaks in m o n e y supply led 
( re ference cycle) peaks in GNP by an average of 
16 months. For troughs, the average lead t i m e 
was 12 months. The peak- to-peak lag var ied 

f rom six t o 29 months. It was these f indings tha t 
suppor ted Friedman's w ide ly publ ic ized assertion 
that the lags are long and variable. 

Fr iedman c o n t e n d e d that the lag b e t w e e n a 
tu rn ing po in t in t he rate of monetary g rowth and 
the economy 's response was so l o n g a n d variable 
that the i n tended countercyc l ica l ef fects of dis-
cret ionary monetary po l icy o f ten occur red w h e n 
they were ne i ther i n t ended nor appropr iate. " I n 
terms of past experience," Friedman wrote, "act ion 
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Table 1. Path of GNP Following Change in Monetary Growth 
(in percent) 

When AMf Raised to 10 Percent from 5 Percent When ¿M t Lowered to 5 Percent from 10 Percent 

t t + 1 t + 2 t + 3 t + 4 t t + 1 t + 2 t + 3 t + 4 

M t 10 10 10 10 10 5 5 5 5 5 
M t -1 5 10 10 10 10 10 5 5 5 5 
Mt-2 5 5 10 10 10 10 10 5 5 5 
M t-3 5 5 5 10 10 10 10 10 5 5 
M t -4 5 5 5 5 10 10 10 10 10 5 
A G N P 7.0 8.5 11.0 13.0 14.0 14.0 12.5 100 8.0 7.0 

Source: Federal Reserve Bank of Atlanta. 

assumptions create optimal conditions for carrying out 
monetary policy; yet even this best case implies severe 
constraints on achieving desired GNP growth quickly. 

Consider another experiment Suppose monetary 
growth were reduced to 1 percent long enough to trim 
GNP growth to 1.4 percent Four full periods are required 
after monetary growth is increased to 5 percent to 
return to the original 7 percent path of GNP growth. This 
lengthy delay suggests another tactic 

The monetary authority could return GNP growth to 
the 7 percent path rapidly if it "played" the lags by 
initially increasing monetary growth above 5 percent. If 
the authorities raised monetary growth to 19.6 percent 
GNP growth would return to 7 percent in one period. 
However, if the authorities wanted to maintain this 7 
percent GNP growth they would need to offset the 
higher, 19.6 percent level of monetary growth by man-
dating decreases in the next period. In fact keeping 
GNP on the 7 percent track would entail considerable 
oscillation in period-to-period monetary growth. The 
length and weight of the lag values determines the exact 
pattern of oscillation. This relationship helps illustrate 
another point: if the monetary authority cannot predict 

the variability in lag impacts, oscillation is almost a 
certainty. 

The preceding example demonstrates that lags in the 
impact of monetary policy make it impossible to achieve 
GNP goals immediately without variability in monetary 
growth. At any given time, observed GNP growth exhibits 
evidence of earlier changes in money growth. Know-
ledge of the lag structure is necessary for judging the 
probable short-run reponse of GNP to current policy. 
When forecasting GNP, policymakers must consider 
the pattern of monetary growth over as many previous 
periods as it takes for monetary influence to be dissi-
pated completely. For example, a four-period history 
must be considered in the instance above. Estimates of 
monetary lags suggest that actual lags may be quite a 
bit longer, and so a more protracted, more complicated 
history must always be kept in mind. 

Our example illustrates some of the policy compli-
cations that attend even a very simple lag structure. The 
survey of the evidence makes it clear that even such 
considerations are minor in comparison to the complex 
patterns of policy effects 

taken n o w to offset the current recession may 
affect e c o n o m i c act iv i ty in six mon ths or no t for a 
year and six months. " 9 Earlier he had conc luded : 
"The d i f f i cu l ty is that, in pract ice, w e do not k n o w 
w h e n to vary the g rowth rate of the m o n e y stock 
and by h o w much.... therefore, deviat ions f rom 
the s imple m o n e y g rowth rule have been de-
stabi l iz ing rather than the reverse."10 

Friedman's research was crit icized on a number 
of points. For example, cycle turning point analysis 

does no t dist inguish a m o n g d i f fe rent rates ol 
mone ta ry expans ion nor b e t w e e n short- l ived 
and sustained changes in the rate of mone ta ry 
growth.1 1 Moreover , early cr i t ic isms emphas ized 
that the level of e c o n o m i c act iv i ty (GNP) was 
inappropr ia te ly l inked to t he rate of change of 
t he m o n e y supply.1 2 The most f requen t cr i t ic ism 
was that the lag shou ld not be measured by the 
t ime b e t w e e n the change in m o n e y g rowth and 
the cycle tu rn ing point , bu t b e t w e e n the change 
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in money and the initial response of income— 
that is, when the monetary inf luence displaced 
income f rom what it wou ld have been. 

One of the first publ ished responses to Fried-
man's findings came from J. M. Culbertson (1960, 
1961), w h o not only took issue w i th the " l o n g 
and variable" f ind ing (he argued that"substant ia l 
effects" occur w i th in six months or less) but 
disagreed w i th its pol icy impl icat ions as well.13 

Even though Friedman's work was cri t icized 
widely, his f ind ing that lags are long and variable 
and his conclusion that th is implies l imi ted scope 
for countercycl ical monetary pol icy have shown 
considerable staying power for several reasons. 

First, once researchers addressed the major criti-
cisms of Friedman's work, some still found long 
and variable lags. More important ly, the lack of 
consensus on the length and variabil i ty of mone-
tary policy lags as well as the lack of standardization 
hamper ing in termodel comparisons have lent 
passive support to Friedman's assertions. 

Using a reference cycle methodo logy similar 
to Friedman's, Beryl Sprinkel (1959) compared 
changes in the growth rate of the money stock 
wi th business cycle peaks and troughs for 1909-
1959. The money supply data were measured in 
a variety of ways, to yield statistical series that 
were both sensitive to recent changes in mone-
tary growth and smooth enough to reflect turn ing 
points. Sprinkel's results resembled Friedman's, 

24 

wi th the average lag for recoveries being 8.6 
months and for recessions 19.9 months, w i th a 
variabil i ty of up to 29 months. The " l ong and <* 
variable" conclusion was reinforced. 

Clark Warbur ton (1971), report ing results of a 
case-by-case cycle history over the per iod 1919-
1965 found great variabil i ty in lag lengths. He 
at t r ibuted this to a steadily changing economy, 
to the di f ferent stages in the business cycle at 
wh ich pol icy was appl ied, and especially to the 
economy's cont inual ad justment t o past mone-
tary disturbances. No statistical me thod of con-
trol l ing for these inf luences was suggested. War-
burton's analysis of cyclical history as a whole was 
not optimistic about the possibility of developing 
such methods. Thus, his f indings suggest that 
variabil i ty is the norm and that any conclusions 
based on summaries and averaging offer scant 
meaning for the study of pol icy lags. 

In a study of monetary growth around cyclical 
peaks, Wi l l iam Poole (1975) measured the mag-
n i tude of monetary decelerations by the growth 
of the money stock relative to an established 
trend. He was considering the necessary and , 
suff icient condi t ions for a cyclical peak, using 
cyclical peaks f rom 1908 to 1972, and 24 -mon th 
t rend monetary growth. The results show that 
monetary growth decelerations typical ly lead 
cycle peaks by about six months. 

Generally, the appl icat ion of reference cycle 
methods to the study of monetary pol icy lags 
yields estimates that suggest the lags are indeed 
long and variable. Consequent ly, such analysis is 
understandably pessimistic about the probable 
success of countercycl ical monetary policy. 

Other (Non-Model) Based Methods. Using a 
nonparametric approach, Gene C. Uselton (1974) 
demonstrated that in the ten-year per iod f rom 
1952 to 1961 the average lag in the effect of 
changes in monetary growth on changes in 
industrial p roduct ion was seven months or less. 
The lag proved to be the same for contract ionary 
and expansionary policies. The effect was shown 
to peak at seven months, after which the additional 
st imulus f rom pol icy dec l ined rapidly. Uselton _ 
found the lagto be highly reliable but d ist r ibuted 
over several periods of up to 10 months.14 

M. Ray Perryman (1980) employed noncyclical 
monetary indicators, such as Federal O p e n Mar-
ket Committee (FOMC) directives and discussions, 
to measure the lag in monetary policy's impact. , 
His measures of the outs ide lag show an average 
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slightly over three quarters for the per iod 1953-
1975, wi th variabil i ty averaging a litt le over one 
quarter. 

In a direct response to the reference cycle 
approach, specifically t o Friedman (1953), John 
Kareken and Robert M. Solow (1963) analyzed 
the t im ing of the outs ide lags by economic 
sector, concentrating on investment The authors 
prov ided no estimate of the total lag impl ied by 
the various sectoral lags. Wh i le Kareken and 
Solow asserted that considerable stabilizing power 
occurs after six months, their results also imply a 
substantially longer total lag. 

Other researchers continued to use the sectoral 
approach to lag estimation. Thomas Mayer's 
(1966) at tempt to correct and complete Kareken 
and SoloWs estimates of component lags identified 
eight sectors of the economy which accounted 
for almost three-quarters of all domest ic invest-
ment, plus consumer c red i t Mayer then com-
bined the eight sectors to yield a weighted lag he 
treated as an est imate of the comple te lag 
between a change in credit availabil ity and its 
effect on national income. His findings imp ly tha t 
the outs ide lag is qui te long—on the order of 1 7 
months—and critically d e p e n d e n t o n the degree 
to which the economy had adjusted to previous 
monetary pol icy changes. After adjust ing several 
of Mayers response estimates, Wi l l iam H. Wh i te 
(1961) found that the pol icy lags were much 
shorter, approximately 12 months or less. 

In contrast to the reference cycle research, the 
nonparametr ic approaches of Uselton and Perry-
man indicate shorter and more reliable lags. 
(No te that the sample periods they consider 
cover a much shorter history than does the 
reference cycle work. 15) A l though the sectoral 
approach initially claimed to disprove Friedman's 
" l ong and variable" f inding, the lag suggested by 
these findings is in fact qu i te long. 

Economic Models. Complete structural models 
of the economy can track the path by wh ich 
changes in monetary pol icy inf luence the econ-
omy. Still, they are not designed specifically to 
examine the money-lag sequence. 

in contrast to structural models " reduced-
form" models express key economic variables, 
such as GNP or inflation, as direct funct ions of 
pol icy and other outs ide (exogenous) variables. 
Supporters of the reduced-form approach con-
tend that, if users of statistical models are con-
cerned principally wi th explaining and forecasting 
the behavior of only a few primary economic 

variables, it is unnecessary to der ive estimates for 
all the variables of a structural model . Besides, 
they argue, our economy's complex i ty eludes 
even the most ambit ious structural model.1 6 

Accordingly, they contend that it may be pref-
erable to isolate and examine only the relation-
ship be tween the "dr iv ing" variables, represent-
ing monetary and fiscal policy, and the policies 
and the variables ul t imately af fected by them, 
such as ou tpu t or inflation. In general, reduced-
form models look for a net effect rather than the 
process of economic adjustment. 

Reduced-form models, such as the St. Louis 
model, are more likely to show an immedia te 
impact of money on ou tpu t (and extensive lags 
in the cumulat ive effect). For this reason, econo-
mists who believe in a strong causal response of 
GNP to monetary growth favor reduced-form 
models. Structural models used to assess the 
impact tend to show a weaker causal relation-
ship. 

Most research conducted explicitly to examine 
lags in monetary policy's effect has involved 
designing and testing reduced-form models. Con-
sequently, considerably more evidence can be 
cul led from such models. 

Reduced-Form Models. Leonall C Anderson and 
Jerry L Jordan (1968), in a seminal exposi t ion of 
the St. Louis model, constructed a reduced form 
model to measure GNP's response to two mea-
sures of monetary pol icy ( the money stock and 
the monetary base) and to several measures of 
fiscal pol icy between 1952 and 1968. One goal 
was to gauge the speed w i th wh ich monetary 
pol icy affects GNP. They found relatively short 
lags and strong effects at t r ibutable to monetary 
actions.17 Their work showed that the impact 
effect ( the marginal cont r ibut ion of money to 
nominal GNP in each period) reached its maxi-
m u m in t w o quarters, and that the total effect 
( the cumulat ive impact of pol icy up to a given 
point) peaked w i th in one year—evidence at 
odds w i th the " l o n g and variable" finding. 

Another response to Friedman's work showed 
that even if the economy's actual response to 
monetary policy was quick and highly predictable, 
the reference cycle turn ing point techn ique 
wou ld yield est imated lags that were indeed long 
and variable. Donald P. Tucker (1966), J. Ernest 
Tanner (1969), and Paul E. Smith (1972) were 
less concerned w i th actually measuring the lags 
than w i th construct ing plausible reduced-form 
models of the economy's response to monetary 
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policy, models consistent w i t h specif ic channels 
of monetary influence. They demonstrated that 
the t im ing of the response is extremely sensitive 
to the magni tude and durat ion of a monetary 
expansion or contract ion. This research d id not 
disprove that the lag was long and variable. It 
showed that reference cycle analysis cou ld point 
to long and variable lags even if, in fact, the lags 
were neither. 

A number of empir ical studies have shown that 
aggregate investment responds only gradually, 
over a long period, to changes in interest rates.18 

Some have inferred that monetary pol icy may be 
constrained by these interest rate lags and thus 

may work too slowly to be useful for stabil ization 
purposes. According to Tucker (1966), the invest-
ment responds to interest rate changes w i th a 
long d is t r ibuted lag, but other components of 
aggregate demand (namely consumpt ion) re-
spond more quickly. The model Tucker developed 
is theoretical. However, simulations using some 
"reasonable" U.S. economic data y ie lded esti-
mates of an extremely short initial lag: one 
quarter. Wh i l e the cumulat ive lag is qui te ex-
tended, the simulations suggested that income 
could adjust to w i th in 10 percent of its equi-
l ibr ium level w i th in t w o quarters. 

TuckeKs work was ex tended by Tanner (1969) 
and Smith (1972) w h o considered the interest 
rate responses imp l ied by Tucket 's results to be 

unrealistically rapid but found other features of 
the mode l valuable. Tanner, using data f rom 
1947 to 1967, est imated a two-sector mode l that 
expl ic i t ly accounted for the interrelat ion be-
tween goods markets and f inancial markets. The 
effect of monetary pol icy on CNP was est imated 
to peak in three to six months. Comb ined w i th 
the assumption that accurate economic fore-
casts can predict further than six months into the 
future, bo th TanneKs and Smith's work suggests 
that discretionary monetary pol icy can be used 
for economic stabil ization.19 

In a paper updat ing the original St. Louis 
model , Leonall C. Anderson and Denis Karnosky 
(1972) found "sharp and substantial posit ive 
response of real ou tpu t growth for five quarters 
fo l lowing a permanent change in the rate of 
increase of money" from 1955 to 1971, 2 0 "Growth 
of ou tpu t then ceases to accelerate and falls 
rapidly whi le the rate of price increase rises 
moderately."2 1 They also noted that " t h e adjust-
ment of output , whi le zero in the long run, is 
extremely volati le compared to the adjustment 
pattern of pr ices.. . . The length of the adjustment 
per iod for both prices and ou tpu t to a monetary 
shock was found to be almost 24 quarters."22 

These specif ic f indings conf l ict w i th the long and 
variable results of some other researchers. Yet 
Anderson and Karnosky showed that in simulations 
using various types of money shocks and different 
stages of ad justment to prior shocks (using equa-
tions that indicate a consistent and precise 
response of ou tpu t and prices), variable lags 
could result. Thus, they suggested that variabil i ty 
is to be expected. 

Similar results reported by J. R. Moroney and J. 
M. Mason (1971) revealed consumption spending 
responding to pol icy adjustments long before 
investment. They showed that consumpt ion is 
af fected initially dur ing the quarter w h e n mone-
tary pol icy (as proxied by the monetary base) is 
changed, whi le investment spending does not 
begin to respond unt i l t w o quarters later. Overall, 
they concluded, the inf luence of a change in 
monetary growth peaks in roughly three quarters, 
and the total impact appears to last 15 quarters. 

W i t h asmall mode l using unant ic ipated mone-
tary growth as the policy variable, Rose McElhatton 
(1981) studied how output and inflation respond 
to monetary policy.23 She conc luded that out-
put's initial response is small in the first quarter 
and rises steadily for seven quarters to a peak; 
the total effect is comple te in about 10 years. 
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Whi le these results are not unusual, the impli-
cations for countercyclical policy are discouraging 
because of the severe constraints associated 
wi th designing policy around unanticipated mone-
tary growth.24 

Clearly, some divergence exists in estimates of 
pol icy lags. None of the estimates is particularly 
robust wi th respect to different estimation periods 
and estimation techniques. However, only Tanner 
(1979) and Thomas F. Cargill and Robert A 
Meyer (1978) have explicitly examined systematic 
variabil i ty of the lag. They quest ioned whether 
past estimates that implicitly or explicitly assumed 
that the lags d id not change over t ime may have 
been biased. They also asked whether and why 
the lags might change systematically through the 
years. 

Cargill and Meyer examined the stabil ity of 
income's response to changes in monetary policy 
by employ ing t w o small econometr ic models of 
the U.S. economy. Each of these models em-
bodies fairly d i f ferent ideas of pol icy effective-
ness and channels of monetary influence. Using 
data f rom the per iod 1953-1973, the authors 
found that the economy's structure and hence 
the response t ime to pol icy changes is more 
appropriately mode led by using t ime varying 
techniques—that is, techniques that yield not 
one unchanging est imate representing response, 
but an estimate for each period. Both models 
were est imated using the constant coeff ic ient as 
wel l as t ime varying coeff ic ient techniques. The 
results indicate that whi le the classic response 
profi le of a fairly short initial lag and long cumu-
lative lag is typical for the constant coeff ic ient 
estimations and the t ime varying estimations of 
bo th mode ls , the response has var ied con-
siderably over the years. Addit ional ly, the t im ing 
of income's response to changes in monetary 
growth (that is, lag pattern and lag length) is 
inf luenced pro foundly by stage of the business 
cycle at wh ich the pol icy change occurred. 

Unfortunately, the results can not be generalized 
easily because Cargill and Meyer report estimates 
only for four selected t ime po in ts—two each of 
t ight and easy monetary policy. However, the 
results provide several insights and whe t our 
appet i te for a closer examinat ion of the cyclical 
history of the selected t ime points. First, the 
empir ical f indings show that the cumulat ive 
response of income to a uni t change in monetary 
growth decl ined unevenly between 1960. and 
1972, bu t the impact lag was shorter and the 

initial response const i tu ted a greater propor t ion 
of the total response in those later years. 

About the same t ime Cargill and MeyeKs 
research was published, Tanner (1979) examined 
the variabi l i ty issue wh i le also considering causes 
for possible systematic change in the lags f rom 
1953 to 1974. This approach al lowed for variation 
due to di f ferent stages of the business cycle, the 
posture of monetary pol icy (relative ease or 
restraint), and the t rend in the dynamic relation-
ship be tween pol icy changes and GNP. Initially, 
the estimates were made w i thou t separately 
specifying all three influences. These first results 
indicated that over the entire per iod the initial 
impact lag is about one quarter, whi le the t ime 
required for income to exhibi t its max imum 
response to monetary change is be tween three 
and four quarters. There is considerable variat ion 
through the years however, as revealed by an-
alysis of several separate periods. In contrast to 
the Cargill and Meyer results, Tanner7 s estimates 
showed a substantial lengthening of the lag f rom 
the 1950s to the 1960s. W h e n Tanner accounted 
for the array of varying economic condit ions, 
though, rather di f ferent results emerged. First, 
the cumulat ive lag appears to grow longer over 
t ime. Tanner explains that this result il lustrates 
the dominance of the t rend toward somewhat 
t ighter monetary pol icy ove r the entire period. At 
the same t ime, however, this lengthening tends 
to obscure his finding that loose policy is associated 
w i th a shortening of the lag, a result interesting to 
those studying more recent monetary history. 
Tanners overall f indings are pessimistic for the 
scope of countercycl ical monetary policy: the lag 
is found to vary in a systematic way depend ing 
on the stance of monetary pol icy over t ime, but 
does not appear to be predictable f rom episode 
to episode, over the business cycle. 

The general profi le of lags that emerges f rom 
reduced-form models is that of fairly short ( two 
quarters or less) impact lags, and fairly long 
cumulat ive lags. Monetary pol icy appears to 
have its greatest total impact on nominal GNP 
wi th in the first t w o years after implementat ion; 
its inf luence dissipates precipi tously thereafter. 
Wh i le this generalization is qui te broad, it is 
robust across a variety of models and t ime 
periods. 

Structural Models. Even though most structural 
models have not been designed expl ic i t ly t o 
examine the t im ing question, pol icy simulations 
on the models can extract some informat ion 
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about t iming. Because structural models ordi-
narily use nonborrowed reserves as the exogenous 
mone ta ry po l i cy var iab le and r e d u c e d - f o r m 
models use the money supply, comparabi l i ty 
problems immediate ly emerge. Nonbor rowed 
reserves often are considered "more" exogenous 
than money; that is, they are bet ter contro l led by 
the monetary authority. Thus, the prob lem of 
possible two-way causation between money and 
economic activity may be addressed more ef-
fectively in structural models using nonborrowed 
reserves. However, the di f f icul ty in isolating an 
appropr iately exogenous monetary variable to 
study lags is c o m p o u n d e d by the fact that the 

controversy is not over the reserves-money-
income sequence but the money- income t iming 
pattern. Any conclusions about the latter based 
on the former must assert a reliable t im ing 
relat ionship be tween money and reserves. 

Early explorat ions of pol icy effects in structural 
models (for example, Ta-Chung Lui [1963]) were 
done by exogenizing interest rates, wh ich made 
it impossible to examine the money-CNP t iming 
issue. Later, however, results of exper iments 
using reserves or money were published. Michael 
K. Evans (1966) descr ibed a quarterly model of 
the U. S. economy that po in ted to an impact lag 
of about three quarters; pol icy evokes no income 
response for six months. The marginal impact 
peaks at the end of year one and virtually, 

disappears by the end of the sixth year. Evans' 
work is notable for explaining how the unique-
ness of mult ipl iers, and thus lag patterns, varies 
inversely wi th the degree of nonl ineari ty in the 
models being compared. This characteristic should 
be remembered w h e n compar ing all model 
results. 

In response to Anderson and Jordan, R. C. 
Davis ( 1969 ) e x a m i n e d t h e MPS m o d e l fo r 
sensitivity to monetary policy changes. This struc-
tural model was one of the first to specify a highly 
developed financial sector. Davis found that not 
only was there no impact on GNP in the quarter 
in which monetary pol icy (measured by changes 
in nonbor rowed reserves) was changed, but that 
even after four quarters the effect was small. 

About the same t ime, Frank de Leeuw and 
Edward M. Gramlich (1969) also reported on the 
MPS model simulations, concentrat ing on the 
channels by wh ich monetary and financial forces 
affect nominal GNP. Their results indicate some 
influence in the first quarter after policy is changed. 
The effect increases to reach its max imum in 
about 2 1/2 years. They conc luded that the 
largest single impact occurs in the th i rd and 
fourth quarters, then falls off steeply so that, by 
the end of the fourth year, the pol icy change's 
effect is virtually l imi ted to higher prices. That 
study also demonstrated that the economy's 
initial condi t ion greatly inf luenced the t im ing of 
effects. 

George G. Kaufman and Robert D. Laurent 
(1970) simulated monetary pol icy on a version 
of the same model. Like de Leeuw and Gramlich, 
they imposed an in ject ion of $1 bi l l ion of non-
bor rowed reserves into the money supply. The 
response was slower than found by Anderson 
and Jordan, but not as slow as other structural 
model results. By the end of the first year, GNP 
had reached about one th i rd of its total response; 
by the end of the second year, 72 percent of its 
total. 

The madden ing problems of compar ing the 
various types of models was addressed by Gary 
Fromm and Lawrence R. Klein (1975). A l though 
the quarterly response of income to the monetary 
pol icy variable is not available, a summary of 
results f rom the DRI (1974) version, St. Louis, 
MPS, and Wharton Mark III models was provided. 
Except for MPS, the large structural models 
typical ly showed the initial lags to be t w o to three 
quarters, w i th the impact cresting in about 2 1/2 
years. The St. Louis mode l exh ib i ted lags similar 
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to previously reported experiments; however, 
those of the MPS mode l were shorter than lags 
reported by de Leeuw and Gramlich. Considering 
the t im ing of monetary pol icy effects, Laurence 
H. Meyer and Robert H. Rasche (1980) sum-
marized the consensus across models rather 
pessimistically. They summarized pol icy simu-
lations of five models, both reduced-form and 
structural, and used di f ferent est imations of 
several models. According to their results, the 
impact lag averages two to three quarters, whi le 
the max imum effect of pol icy occurs in about 
three years. Meyer and Rasche report a secular 
rise in monetary pol icy mult ipl iers and an atten-
dant shortening of the impact lag from the 1960s 
to the mid-1970s. 

Experiments using structural models show a 
somewhat longer impact lag and more extensive 
cumulat ive lag in the effect of monetary pol icy 
than do reduced-form models. Interestingly, re-
sults for structural models suggest a t rend toward 
shorter lags and greater monetary pol icy impacts 
f rom the early 1960s to the later 1970s. Whe the r 
this is at t r ibutable to the increased detail in 
specif ication of the models' f inancial sectors, 
wh ich wou ld imply that earlier lag estimates 
were biased, or to a secular shortening of the lag, 
is unclear. One result c o m m o n to both types of 
model is the classic response profile: a reasonably 
short initial lag, a peak ingof inf luence wi th in t w o 
to five years, and a long tai l ing off over several 
more years. 

Little consensus exists on the exact profi le of 
money lags in structural models. Nonetheless, 
the extensive research results do not contradict 
an assertion made over 20 years ago: " t h e full 
results of monetary pol icy changes on the f low of 
expendi tures may be a long t ime coming . . . but 
some (initial) effect comes reasonably quickly 
and builds up over t ime so that some substantial 
stabil izing power results and remains after a 
lapse of t ime. . .and then dissipates."25 

Rational Expectations. A new approach to busi-
ness cycle analysis, emphasiz ing the impor tance 
of expectations, began to dominate the study of 
monetary pol icy effects in the mid-1970s. Since 
then few studies have direct ly addressed the 
issue of monetary pol icy lags. The controversy 
over pol icy effectiveness and its appropr iate 
scope and t im ing took a new direct ion wi th the 
publ icat ion of a series of papers that established 
the rational expectations literature.26 This research 

has pro found impl icat ions for the study of lags in 
the ef fect of countercycl ical policy. 

Rational expectat ions applies the pr inciple of 
rational, opt imizing behavior—which economists 
have always assumed in the microeconomic 
setting—to the acquisition and use of information 
in the macroeconomic setting where stabilization 
pol icy analysis is conducted. Together with the 
assumpt ion of ef f ic ient markets, rational expec-
tations forms the core of the new classical macro-
economics. This approach asserts that any attempt 
to stabilize real activity in the short run is ineffective; 
that is, it claims for the short run a neutral i ty 
previously applied only to the long run. Minimally, 
the new classical macroeconomics impl ies that 
even if variations in monetary growth have some 
effect on real ou tpu t a systematic policy designed 
in such a setting would be untenable. Additionally, 
the lag coe f f i c ien ts w o u l d change, perhaps 
unpredictably, wi th every change in policy. More-
over, if pol icy is neutral in its effects then the 
study of lags is pointless, for rather than real 
consequences, only price effects would result from 
pol icy changes. This reasoning domina ted the 
theoret ical discussion of pol icy for several years 
and st imulated considerable research into its 
l ikely empir ical implications. 

In the last four or five years critics of the 
neutral i ty proposi t ion have shown that, in the 
presence of "marke t imperfect ions," short-run 
non-neutral i ty of money is consistent w i th an 
economy characterized by rational expectations. 
These imperfect ions are formal and informal 
ins t i tu t iona l s t ructures i nc lud ing ove r l app ing 
mult i-year labor contracts, other arrangements 
that l imit price flexibility, investment that requires 
time to build, and particular inventory strategies.27 

Certainly, these studies have dismissed the initial 
assertions of pol icy ineffectiveness. The insti-
tut ional structures they associate w i th non-neu-
trality suggest that countercycl ical pol icy may be 
feasible, even in a rational expectat ions setting. 
Consequently, lags cont inue to be an important 
concern for policymakers. 

Recent Estimates. Recent estimates of lags are 
quite short For example, Mi l ton Friedman (1984) 
now maintains that money changes initially affect 
ou tpu t after only six months. In other words, the 
highest correlation of monetary growth and nominal 
GN P growth occurs when the latter is lagged t w o 
quarters. Friedman also concludes that variability 
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is considerably less than pro jec ted earlier, on ly 
about three to nine months.2 8 He associates 
bo th the shor tened length of t he lag and the 
decrease in var iabi l i ty f rom late 1979 to late 
1982 to the unusual ly large f luctuat ions in mone-
tary growth over that per iod. " T h e effect," as he 
puts it, "was to errhance the impor tance of the 
monetary changes relat ive to the numerous 
other factors affecting nominal income and there-
by speed up and render more consistent the 
react ion."2 9 

Results repor ted by Robert J. Go rdon (1981, 
1983) t e n d to corrobate this view. Compar ing of 
cyclical peaks in the real money stock w i t h 

subsequent peaks in co inc ident economic indi-
cators, C o r d o n reports an average lag of on ly 
th ree quarters, w i t h a range over f ive pos t -Wor ld 
War II cycles of six to 12 quarters. 

Policy Implications 
What stands ou t f rom these results is that 

wh i le some consensus exists on the overall 
pat tern of lags in the ef fect of monetary pol icy, 
est imates of t he lags' exact length and variabi l i ty 
f rom cycle to cycle di f fer considerably. The 
purpose of research on lags is to de te rm ine h o w 
they constrain the ef fect iveness of monetary 
policy. Can monetary pol icy stabilize GNP growth, 
or is it so hamstrung by l ongand variable lags that 

30 

V 

1 

pol icy act ions designed to stabil ize the e c o n o m y 
may actual ly exacerbate the business cycle? Any 
conclusions abou t the signif icance of lags for y . 
pol icy must conf ron t bo th the di f ferences in 
results across the l i terature and the impl icat ions 
of the classic response profi le, wh i ch is general ly ^ 
c o m m o n t o nearly all t he studies surveyed. 

Lack of Consensus. The lack of consensus 
regarding details of the lag pattern can be attr ibuted 
in part to p rob lems of i n te rmode l compar isons 
o r t o possible systematic changes in l agsover the ~t 
history surveyed. 

Intermodel Comparisons.Clearly, the lack of 
s tandardizat ion hampers in te rmode l compar i - * 
sons.30 Indeed, many "es tab l ished" economic 
relat ionships do not stand up under varying 
specif ications.31 

The largely mathemat ica l d i f ferences b e t w e e n 
structural and reduced- fo rm models do not nec-
essarily involve d i f ferent assumpt ions abou t the 
way the wo r l d works. Nevertheless, a spir i ted 
debate has deve loped over the relative meri ts of 
each for pol icy evaluation. Because the mode l 
types have become associated w i t h part icular • 
v iews of pol icy effectiveness, the debate remains 
vigorous. At the base of d i f ferent assessments of 
monetary pol icy's role are disagreements abou t y 
the channels through wh i ch monetary variables 
operate. Thus, mode ls usually are speci f ied by 
researchers w i t h strong prior beliefs abou t the 
variety and impor tance of the channels of mone-
tary inf luence. r 

Compar isons of t he results of reduced- fo rm 
and structural mode ls are ful l of pitfalls. A fur ther 
compl i ca t ion is that some models referred to as v 

reduced- fo rm are actual ly in the final form. The 
final form's est imated parameters are not solved -» 
f rom a structural model , as are those of t he t rue r 

reduced- form model . By def in i t ion the final fo rm 
is not mathemat ica l ly equ iva lent to the structural 
form, and so w e should not expect their est imated 
mul t ip l iers and lags to be comparable. r~<"' 

Even among mode ls of a given type, especial ly 
nonl inear models, est imates of lag structures 
vary w i t h the init ial cond i t ions of t he est imat ion 
period.32 Such cond i t ions inc lude the stage of 
t he business cycle over w h i c h the mode l is 
es t imated or forecast. Addi t ional ly , the specifi-
cation of the policy instrument affects lag estimates. 
In nonl inear models, the magn i tude of the pol icy 4 
change inf luences measured lags as well. Finally, 
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the study of lags f requent ly has been hostage to 
the monetary versus fiscal pol icy debate. That 
controversy has been waged, to a great extent, 
through discussion of cumulat ive pol icy mult i-
pliers wh ich yields litt le informat ion on timing. 

Systematic Changes in Lags over Time. T h e lack 
of consensus on lags may, of course, reflect 
changes in the lags over t ime. Some theories 
suggest that the lags vary systematically w i th 
changes in money demand that are associated 
wi th the degree to wh ich financial markets are 
deregulated, the interest sensitivity of the de-
mand for money, the extent to wh ich monetary 
policy actions are ant icipated, and the amount of 
international currency substitut ion.33 The 1970s 
and 1980s may provide empir ical evidence to 
test these theories: these decades have witnessed 
accelerated innovat ion and deregulat ion of fi-
nancial markets, historically high inflation, the 
deve lopment of cash management techniques 
that help businesses (and households) react to 
actual and expected pol icy changes, and an 
increase in international capital integration. 

A stable relationship may underl ie the t im ing 
of the response of economic activity to monetary 
impulses, yet the relationship's complexity renders 
it di f f icul t or impossible to specify completely. 
None of the models reviewed has a t tempted to 
account entirely for d i f ferent cycle phases, initial 
condi t ions, po l icy instruments, and prev ious 
monetary history, let alone deal w i th problems of 
in termodel comparisons. Also, whi le some theo-
retical models suggest a relationship between, 
for example, the interest elasticity of money 
demand and the t im ing effects of policy, no 
empirical studies have explored possible changes 
in the lags dur ing or be tween periods of shift ing 
money demand.3 4 In the late 1970s and 1980s, 
economists paid considerable at tent ion to re-
spec i fy ing fo rmer l y re l iable money d e m a n d 
equations (wh ich had begun to break d o w n in 
the mid to late 1970s). Research suggested that 
when interest rates reached new highs, the 
interest elasticity of money demand increased.35 

Theoretical work has shown that heightened 
interest sensitivity is associated w i th a smaller 
initial impact of money stock disturbances and a 
lengthening of the economy's adjustment to 
money supply changes.36 In light of interest rate 
history, this f inding suggests that lags should 
have lengthened over that period; however, the 
latest evidence shows they d id not (Friedman, 
[1984] and Cordon, [1981]) . But w i thou t a 

model that specifies the other possible systematic 
inf luences on lags, it is impossible to sort ou t 
their relative contr ibutions. 

The t im ing debate is no closer to resolut ion 
than before researchers launched the many 
investigations surveyed here. Even so, we have 
learned several things. First the " long" part of 
" l o n g and variable" refers to the cumulat ive lag, 
not the impact lag. Because the impact lag is 
fairly short, some stabilizing countercyclical policy 
effect can occur relatively quickly. Second, the 
term "var iable" does not necessarily imply the 
predominance of random influences on lags. 

Now, let us consider the meaning of the one 
f inding that is fairly consistent w i th di f ferent 
specifications and initial condit ions. 

Implications of the Classic Response Profile. 
The classic response profi le of GNP to changes 
in monetary pol icy imposes some constraints on 
policymakers, and impl ies that pol icy actions 
always carry some risk. The presence of lags 
means that pol icy-makers must recognize the 
likely and cont inuing effects of past decisions on 
current and future economic condi t ions as wel l 
as the consequences of current initiatives on 
future economic developments. This is not easy, 
as it involves both a mov ing target ( the ever-
changing economy) and a tool w i th delayed 
effects. 

At any point, the real ou tpu t effects of past 
pol icy can be having an impact on employment , 
whi le the price-level effects of even earlier pol icy 
may be inf luencing prices. Unless pol icy has 
been relatively steady over several years, these 
effects may be "wh ipsawing" the economy. For 
instance, we could exper ience high inf lat ion at 
the same t ime we see rising unemp loyment if a 
strong expansionary policy, a l lowed to become 
overly stimulative, were fo l lowed by a severe 
monetary contraction. At such a juncture, policy-
makers wou ld face the unappeal ing choice of 
raising monetary growth to fight unemp loyment 
dur ing a per iod of inf lat ion or lowering it to 
counter inflationary pressures dur inga recession. 
Whi le pol icy can be changed quickly, the chain 
of events consequent to pol icyact ions cannot be 
reversed. Since past policies cannot be neu-
tral ized by subsequent countervai l ing strategies, 
pol icymakers cannot start w i th a clean slate 
every t ime a decision is necessary. Unfortunately, 
the pol icymaker does not have the luxury of 
declaring a new set of initial condit ions each t ime 
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policy is changed. In this setting, reacting to 
current economic condi t ions w i thou t reference 
to past pol icy can be disastrous. 

The response of the economy to monetary 
expansion or contract ion clearly is not random, 
but the t im ing of the consequences is indeed 
prob lemat ic The research surveyed shows a 
disappoint ing lack of consistency in measuring 
the t ime lags f rom monetary impulses to changes 

in real GNP and inflation. These results indicate 
substantial dif ferences of op in ion on t iming. The 
meaningful results are rather imprecise and the 
precise results are easily challenged. Therefore, 
monetary authorit ies need to conduct pol icy 
w i th an awareness of the lags and a skepticism 
regarding any specific claims about their duration. 
Pol icymaking always proceeds a risky environ-
ment. 

NOTES 

'The short run refers to a period over one or more complete business 
cycles, shorter than the period required for output and prices to adjust 
completely to changes in monetary growth. The term is analytic, not 
technical, and may refer to different lengths of times in different sett ings 

2Milton Friedman (1960), p98. 
3There is a separate controversy concerning the appropriate monetary 
aggregate for measuring policy actions. This controversy was not 
particularly intense before the accelerated financial innovation and 
deregulation that began in the late 1970s 

"In this paper, output GNP, and income are used interchangeably, to refer 
to the level of overall economic activity on a national basis 

5For a taxonomy of the different lags, see Willes (1965) and Kareken and 
Solow (1963). 

6Nonstochastic implies no uncertainty about the economic relationship 
involved. A stochastic equation includes a term representing influences 
that are unforeseen, although there may be some probability of their 
occurr ing 

'The following representation and interpretation follows from Mason 
(1976). 

"See Leonall C. Anderson, Jerry Jordan, and Keith Carlson, "A Monetarist 
Model for Economic Stabilization," Review, Federal Reserve Bank of S t 
Louis, vol. 52 (April 1970), pp. 7-25; Frank de Leeuw and Edward M. 
Gramlich. "The Federal Reserve - MIT Econometric Model," Federal 
Reserve Bulletin, vol. 54, (January 1968), pp. 11-40; and Moroney and 
Mason (1971). More recently, there is Frederic S. Mishkin, "Does 
Anticipated Money Matter? An Econometric Investigation," Journal ot 
Political Economy, vol 90 (February 1982), pp 22-51; and Robert J. 
Gordon, "Price Inertia and Policy Ineffectiveness in the United States, 
1890-1980," Journal of Political Economy, voL 90 (December 1982), pp 
1087-1117. 

'Mi l ton Friedmaa The Optimum Quantity ot Money and Other Essays 
(Chicago: Aldine Publishing Co, 1969), p 186. 

'"Friedman (1 960), p 95. 
" S e e Culbertson (1960), Kareken and Solow (1963). 
12See, for example, Warburton (1971), especially p 121. 
'3Culbertson (1960), p 621. 
'4Uselton (1974), p. 113. 
'5Uselton (1974) covers 1952-1961 and Perryman (1980) covers 1953-

1975, while Sprinkel(1959) and Warburton (1971) each consider sample 
periods over 40 years long. The Friedman and Friedman and Schwartz 
works contain cycle history covering over 90 years 

'"This is especially true if structural is defined as invariant with respect to 
policy changes 

"Anderson and Jordan (1968), p. 22. 
18See, for example, Kareken and Solow (1963). 
'9The proposition that the shorter the lags from money to output are, the 

greater the scope for countercyclical monetary policy has been chal-
lenged by Howrey (1969). Later however, Fischer and Cooper (1978) 
confirmed part of Friedman's conclusions In a theoretical work, they 
showed how variability in lags could well bring discretionary monetary 
policy to grief. On the other hand, long lags were shown to require more 
activist monetary policy. Alternatively, Higgins(1982) discusses conditions 
under which lags in the effect of policy are not an impediment to attaining 
policy objectives. 

20Anderson and Karnosky (1972), p. 160. 

21Ibid., p 164. 
"Ibid, p 161. 
"Unant ic ipated money is defined as that part of actual monetary growth 

that is generally anticipated, and, thus can be expected to be offset or 
neutralized, before any real effects occur. For a fuller explanation of this 
concept, see Robert J. Barro "Unanticipated Money Growth and Un-
employment in the United States," American Economic Review, vol. 67 
(1977), pp. 101-15. 

24For example, see Thomas J. Sargent and Neil Wallace, "'Rational' Expec-
tations, the Optimal Monetary Instrument, and the Optimal Money Supply 
Rule," Journal ot Political Economy, vol. 83 (1975), pp 241-54. 

25A Ando and others (1963), p. 2. 
26For a review of the literature and extensive discussions of policy 

implications see Steven M. Sheffrin. Rational Expectation and Economic 
Policy (Cambridge: Cambridge University Press, 1 983); Stanley Fischer, 
ed. Rational Expectations and Economic Policy (Chicago: University of 
Chicago Press for the National Bureau of Economic Research, 1980); 
and Robert E Lucas and Thomas J. Sargent eds Rational Expectations 
and Econometric Practice (Minneapolis: University of Minnesota Press, 
1981). 

"See , for example, Stanley Fischer, "Long-Term Contracts, Rational 
Expectations, and the Optimal Money Supply Rule," Journal ot Political 
Economy, vol. 85 (1977), pp. 191-205; Edmund S. Phelps and John B. 
Taylor, "Stabilizing Powers of Monetary Policy Under Rational Expec-
tations," Journal ot Political Economy, vol. 85 (1977), pp. 163-90; and Alan 
S Blinderand Stanley S. Fischer, "Inventories Rational Expectations and 
the Business Cycle," M.l.T Working Paper no. 220 (1978). 

"Ironically, these are the same lags claimed by Culbertson in an early reply 
to Friedman's long and variable finding. Friedman criticized Culbertson's 
'casual' empiricism. See Friedman (1961), and Culbertson (1960) and 
(1961). 

"Fr iedman (May 1984), p. 399. 
30Fromm and Klein (1975), p. 396. 
31A number of "reliable" economic relationships are subject to the same 

problem. The case of money demand has been taken up by Thomas F. 
Cooley and Stephen F LeRoy in "Identification and Estimation of Money 
Demand," American Economic Review, vol 71 (December 1981), pp. 825-
44. 

"See , for example, Fromm and Klein (1975), Meyer and Rasche(1980), and 
Hanna (1975). 

" S e e Jack Vernon, "Money Demand Interest Elasticity and Monetary 
Policy Effectiveness," Journal of Monetary Economics, vol. 3 (1977), pp 
179-90, as well asTucker(1966), Smith(1972), Tanner(1979), Michael D. 
Bordo and Ehsan U. Choudhri, "Currency Substitution and the Demand 
for Money: Some Evidence for Canada" Journal of Money, Credit and 
Banking, vol 14(1982), pp. 48-57, and Sophocles N. Brissimis and John A 
Leventakis, "Specification Tests of the Money Demand Function in an 
Open Economy," The Review of Economics and Statistics, vo l 67 (1985), 
pp. 482-89. 

34See Vernon, "Money Demand." 
" S e e Flint Brayton, Terry Farr and Richard Porter, "Alternative Money 

Demand Specifications and Recent Growth in M1," Staff Memorandum, 
Board of Governors of the Federal Reserve System, May 23, 1983 

" S e e Vernon, "Money Demand." 
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