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Monetary Policy Responses to Exogenous Shocks 

By MAXWELL J. FRY AND DAVID M. LILIEN* 

The oil-price shocks of 1973-74 and 
1979-80 reduced output growth in oil-im- 
porting countries. Using monetary policy to 
accommodate exogenous shocks of this kind 
undoubtedly works. But the more such 
monetary policy is used, the less effective it 
becomes. And discretionary monetary policy 
has a negative effect on economic growth in 
the long run. This is how we interpret the 
econometric results reported below. 

We find that money is neutral neither in 
the medium term nor in the long run. The 
effects of current and lagged money growth 
shocks on output growth are significantly 
positive. Over time, however, discretionary 
monetary policy creates a higher variance of 
money growth shocks. The period-average 
variance of money growth shocks together 
with our indicator of an accommodative 
monetary policy regime are both negatively 
related to the rate of growth in real gross 
domestic product (GDP). 

Higher variance of money growth shocks 
reduces both the medium-term impact of 
discretionary monetary policy on output 
growth and output growth itself in the long 
run (see Robert Lucas, 1973, and Roger 
Kormendi and Philip Meguire, 1984, 1985). 
The only way of testing both the medium- 
and long-run effects of discretionary mone- 
tary policy is by pooling time-series data 
across countries; we use 647 observations for 
55 developed and developing countries. We 
believe this to be the first appropriate test. 

Monetary accommodation of exogenous 
shocks, specifically accommodation of the 
1973-74 oil-price increase, works temporari- 
ly to offset the output growth-reducing im- 
pact of the shock. However, accommodation 
adds noise to the economic environment and 

reduces output growth in the longer run. 
Indeed, we find that our monetary accom- 
modation variable performs in virtually the 
same way as the variance of money growth 
shocks. 

Expansionary fiscal policy has medium- 
and long-run effects on output growth that 
are similar to monetary accommodation. 
Specifically, expansionary fiscal policy raises 
the ratio of net government credit to total 
domestic credit in countries lacking well-de- 
veloped direct financial markets. In the 
medium term, a positive government credit 
shock raises output growth by stimulating 
aggregate demand. But a higher government 
credit ratio lowers output growth in the long 
run by starving the private sector of finance 
for productive investment. 

I. The Model 

Country i's rate of growth in GDP in year 
t is composed of a country-specific long-run 
or normal growth rate Gin and a country- 
specific cyclical growth rate G:it 

(1) Git =Gn+Gc. 

Long-run output growth is a function of 
country-characteristic dummy variables and 
a number of variables designed to capture 
the long-run effects of monetary policy: 

(2) Gin = a0 + ajINDi + a2OILXi 

+ a3DMi* + a4MVAR1 

+ a5MACC74i + a6DP1* + a7NDCG1* 

where INDi and OILXi are dummy variables 
for industrialized and oil-exporting coun- 
tries. Industrialized countries may experience 
lower output growth rates (a1 < 0) than de- 
veloping countries until per capita incomes 
in LDCs catch up (see Robert Barro, 1984, 
ch. 12). The variable DMi* is the long-run 
rate of growth in the money supply, mea- 

* School of Social Sciences, University of California, 
Irvine, CA 92717. We thank Carol Jackson for installing 
the IFS tape at UCI, Jeri Fender for extracting from it 
the data used in this study, and Kevin Lang, Nathaniel 
Leff, Edward Shaw, and Kenneth Small for comments. 
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sured as a simple average of the annual MI 
growth rates over the sample period. Money 
neutrality requires a3 to be zero. We test 
rather than impose this restriction. 

Two other measures of monetary policy 
are included in the equation. MVARi is the 
variance of money growth shocks (described 
below) and is a measure of the variability 
and uncertainty of monetary policy. Con- 
stantine Glezakos (1978), Axel Leijonhufvud 
(1981), and others show that greater uncer- 
tainty with respect to the future price level 
reduces output growth. 

The variable MACC74i is an indicator of 
monetary accommodation of the 1973-74 oil 
shock. It takes a value of one if the ratio of 
MI to nominal GDP rose between 1974 and 
1977. While one would not expect accom- 
modation of a single oil shock to affect the 
long-run rate of economic growth, we take 
MA CC74, to indicate a country's willingness 
to use monetary policy to accommodate other 
supply shocks. Few would doubt that mone- 
tary accommodation can reduce the negative 
impact of supply shocks on output growth in 
the short run. Here, however, we are measur- 
ing its impact on long-run growth. Since 
MACC74i could be an alternative measure 
of variability in monetary policy, we expect 
it to lower the rate of economic growth in the 
long run. 

The period-average inflation rate is de- 
noted DPi*. Inflation reduces long-run out- 
put growth in the inside-money model of Fry 
(1980, 1982), but increases growth in James 
Tobin's (1965) outside-money model. Since 
DP,* may be determined simultaneously with 
G n, we also estimate a reduced-form model 
in which DP,* is omitted. 

The variable NDCG,* is the trend ratio of 
net government credit to total domestic 
credit. When government extracts greater 
seigniorage by increasing the proportion of 
domestic credit allocated to the public sector, 
credit availability for the private sector is 
reduced. Alan Blinder and Joseph Stiglitz 
(1983), and Fry (1980, 1981) analyze how 
this credit availability effect retards output 
growth. 

Country i 's cyclical output growth in 
period t is a function of both policy shocks 

and exogenous supply shocks: 

(3) Gc' = J3i1DMRit + J32DMRit-I 

+ Ji3DMRi,-2 + Xi1OILDP, 

+ Xi2OILDP,J- + Xi30ILDPt_2 

+ O1NDCGRi, + 
y,G'-1 

+ Y2GlC, 

where DMR i,tj represents innovations to the 
time-series process of money growth. It is the 
residual of country-specific regressions of the 
money growth rate on its own lagged value 
and a time trend. This variable is similar to 
that used by Barro (1978) and others to 
measure unanticipated money. Since we are 
measuring output as a growth rate, long-run 
neutrality requires that the sum of the /3 
coefficients equal zero. Short-run neutrality 
or total policy ineffectiveness implies that 
each ,B would equal zero. 

Note that we do not assume money growth 
shocks have the same effect in all countries; 
the ,Bs have i subscripts. Rather we test the 
Lucas hypothesis that money growth shocks 
have a smaller impact on real variables in 
countries where highly variable monetary 
policy makes the current money growth rate 
a poor signal of real disturbances: 

(4) f'ij = 6oj + 6ljMVARi + 82jMACC74i. 

Following Lucas, we expect 81 < 0 and 
82 < 0. 

Supply shocks are measured by the rate of 
change in oil prices OILDP,. We allow oil 
shocks to have an impact on oil-exporting 
countries that differs from their impact on 
oil-importing countries: 

(5) xij = Poj + pljOILXi. 

We also tested other measures of supply 
shocks, including country-specific changes in 
the terms of trade. The coefficients had the 
expected signs but were less significant than 
the oil-price coefficients. 

Finally, we include unanticipated changes 
in the government credit ratio NDCGRit 
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TABLE 1-OUTPUT GROWTH RATE EQUATIONSa 

Variable Long Run 

Constant .037 .027 .026 
(.004) (.004) (.004) 

DM,* .120 .125 .043 
(.023) (.023) (.021) 

MVAR, -.213 -.316 -.330 
(.147) (.145) (.150) 

MACC74, -.007 
(.002) 

DP,* -.081 -.077 
(.011) (.011) 

NDCG* -.011 
(.004) 

INDj -.007 -.004 -.004 
(.003) (.003) (.003) 

OILX, .001 .002 .004 
(.005) (.004) (.005) 

Medium Term 

DMR,, .168 .161 .145 
(.023) (.023) (.024) 

DMR,,i1 .104 .097 .067 
(.024) (.024) (.025) 

DMRit-2 -.035 -.044 -.056 
(.024) (.024) (.025) 

MVARj-DMRi, -.012 -.012 -.020 
(.004) (.004) (.004) 

MVAR-,DMRj,_ 1 -.004 -.003 -.007 
(.004) (.004) (.004) 

MVAR, DMR,it2 .006 .006 .005 
(.003) (.003) (.004) 

NDCGRi, .013 
(.006) 

OILDP, -.020 -.020 -.027 
(.006) (.006) (.006) 

OILDPt,_ 1 -.015 -.014 -.017 
(.006) (.006) (.007) 

OILDP,t2 -.003 -.001 -.004 
(.006) (.006) (.006) 

OILX, OILDP, .027 .025 .026 
(.017) (.016) (.017) 

OILX, OILDP,1 -.017 -.018 -.012 
(.017) (.017) (.017) 

Git- 1 .179 .210 .287 
(.043) (.042) (.043) 

Git - 2 .088 .113 .140 
(.042) (.041) (.042) 

R 2 .314 .298 .245 

aStandard errors are shown in parentheses. 

(measured in the same way as DMR it) and 
lagged output growth rates in equation (3). 

The regressions reported in Table 1 are 
estimates of the equation for real GDP 
growth Git derived from equations (1) to (5). 

II. The Estimates 

Annual data for 1950-83 came from the 
International Financial Statistics October 
1985 computer tape. The country sample 
consists of all members of the International 
Monetary Fund with populations over two 
million and complete data sets for 1960-83. 
In order to reduce noise caused by substan- 
tial year-to-year fluctuations in agricultural 
output, we took two-year averages of all the 
raw annual data. Hence variables that are 
included with zero, one- and two-period lags 
use data spanning six years. Two-year aver- 
aging means that we are not analyzing short- 
run behavior, for which monthly or quarterly 
data would be needed, but rather medium- 
and long-run behavior. 

Three pooled time-series GDP growth 
estimates are shown in Table 1. Long-run 
output growth is positively and significantly 
associated with the average rate of money 
growth. We reject (long-run) neutrality with 
respect to DMi* at the 99 percent level. 
We also confirm the hypothesis that money 
variability as measured by MVARi and 
MA CC74i reduces long-run output growth. 

Care is needed in interpreting these re- 
sults. While higher money growth signifi- 
cantly increases output growth, most coun- 
tries with high values of DMi* also have high 
values of MVARi that offset this effect. Fur- 
thermore, higher inflation produced by higher 
money growth itself reduces long-run output 
growth. 

There is clearly an important question 
about the interpretation of MACC74i. A 
change in the ratio of money to nominal 
GDP between 1974 and 1977 could well be a 
result of a change in the opportunity cost of 
holding money rather than a change in 
monetary policy stance. We interpret it to be 
a short-run monetary policy indicator, as do 
Bela Balassa and Desmond McCarthy (1984), 
for two reasons. First, the change in the 
money-GDP ratio over this period is strongly 
correlated with the change in the ratio of net 
government credit to GDP. Second, we ob- 
tain similar results from several alternative 
measures of monetary accommodation, in- 
cluding the change in the ratio of net govern- 
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ment credit to GDP and the sign of the 
coefficient of terms-of-trade growth in a 
money growth equation. 

The estimates show that inflation and the 
ratio of net government credit to total 
domestic credit reduce output growth in the 
long run. With zero-interest-earning required 
reserves, higher inflation reduces the real re- 
turn on all forms of money balances. The 
discriminatory tax on financial intermedia- 
tion imposed by the reserve requirement in- 
creases as inflation and nominal interest rates 
rise. By reducing the attractiveness of the 
financial sector's liabilities, the reserve-re- 
quirement tax reduces the relative size of this 
sector of the economy. Hence, the private 
sector suffers a credit squeeze in real terms as 
inflation (and nominal credit expansion) 
accelerates. When government increases the 
proportion of domestic credit allocated to 
the public sector, credit availability for the 
private sector is again reduced. Suboptimal 
provision of institutional credit lowers both 
the quality and quantity of investment, and 
hence also the rate of growth in output. 

Medium-term output growth is positively 
and significantly affected by money growth 
and net government credit shocks, as well as 
lagged output growth rates. An expanded 
table of results (available upon request) shows 
that dropping the lagged dependent variable 
increases the other coefficient values and their 
statistical significance somewhat but reduces 
the overall fit of the equation. 

Output growth is negatively and signifi- 
cantly affected in the medium term by the 
rate of change in oil prices. Note that the 
immediate effect of an oil shock in oil-ex- 
porting countries is a modest increase in 
output growth (measured by the sum of the 
coefficients of OILDP, and OILXi- OILDP,). 
After two years (one period), however, growth 
is depressed even in oil-exporting countries, 
as predicted by "Dutch disease" models. 

The positive effect of money growth shocks 
on output growth has been widely docu- 
mented by Barro (1978), Kormendi and 
Meguire (1984), and others. Since the sum of 
the DMRit coefficients is significantly posi- 
tive, we reject neutrality (sum of coefficients 
equal to zero) at the 99 percent level in all of 
equations that include the current and two 

lagged values of DMRi,j, and at the 95 
percent level in equations (not shown) con- 
taining three lagged values of DMRit.__ 
While we ourselves are not completely com- 
fortable with this result, the estimates imply 
that money growth shocks have a permanent 
effect on the level of output. 

Lucas and Kormendi and Meguire (1984) 
show that the coefficients of money growth 
shocks in country-specific output growth 
equations are smaller the greater the variance 
of the shocks. Here we find the same phe- 
nomenon in a single pooled time-series 
model. The impact of money growth shocks 
on output growth is reduced by greater vari- 
ance of the shocks, as shown by the negative 
coefficients of MVARi DMRit_j. This effect 
is large enough to turn the implied total 
coefficient of DMR,_tJ negative (although 
not significantly) for several of the high 
MVARi countries in our sample. This means 
that increasing the money supply can raise 
output growth in the medium term only when 
such a policy is used infrequently. A history 
of accommodation and highly variable 
monetary policy makes monetary policy to- 
tally ineffective in the medium term and, as 
we have already noted, leads to reduced out- 
put growth in the long run. 

Shocks to the ratio of net government 
credit to total domestic credit increase out- 
put growth over and above the indirect effects 
of such shocks produced by concomitant 
money growth shocks. Government deficits 
in most developing countries are financed 
predominantly by the central and commer- 
cial banks. Hence an increased deficit shows 
up as a shock to the government credit ratio. 
Since government credit is expanded by in- 
creasing money, we interpret the positive 
coefficient of the government credit shocks to 
be pure fiscal stimulus; higher government 
spending raises output growth temporarily. 
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