Monetary and Fiscal Influences on Economic Aectivity:

The F oreign Experience
by MICHAEL W. KERAN

The November 1968 and November 1989 issues of this Review included articles which developed
and explained in some detail a procedure for testing the relative importance of monetary and fiscal in-
fluences on economic activity in the United States. The conclusions reached in those articles were that
(except for the years covering World War 11) monetary influences had a stronger, more predictable,
and faster impact on economic activity than fiscal influences.

This article presents additional empirical evidence on the monetary - fiscal issue on the basis of data
from eight foreign couniries, The analysis of this foreign experience tends to confirm the results obtained
for the United States. Because the test procedure is identical with that used and described in some detail
in the previous articles, this article is devoted mainly to presenting and describing the empirical evidence.

* NE OF THE major current debates among econ-
omists and policymakers in the United States and
abroad deals with the relative importance of monetary
and fiscal influences on economic activity. This de-
bate reflects a growing awareness of the importance
of monetary policy in any stabilization program. In
part, this awareness stems from the intellectual re-
surgence of the guantity theory of money as an
explanation of short-run movements in economic
activity. In the main, however, it is probably due to
the surprising number of recent historical experiences
in which monetary actions have seemed to be effec-
tive and fiscal actions have seemed to be ineffective.

The two episodes best known to the American pub-
lic are the tight money-easy fiscal policy combina-
tion of 1966 which preceded the mini-recession in
early 1967, and the easy money-tight fiscal policy
combination of the last half of 1968 which was fol-
lowed by continued economic boom in 1969, Similar
experiences have occurred in other countries. In early
1968, for example, the United Kingdom had an easy
money-tight fiscal policy combination and experienced
a continued economic boom in the second half of
1968 and through early 1969.

This Beview has recently published two articles
analyzing the relative impact of monetary and fiscal
infuences on economic activity in the United States.!

1Leonall C. Andersen and Jerry L. Jordan, “Monetary and
¥Fiscal Actions: A Test of Their Helative Importance in
Economic Stabilization” in the November 1968 issue of this
Review, pp. 11-24; and Michael W. Keran, “Monetary and
Fiscal Influences on Economic Activity — The Historical Evi-
dence,” in the November 1969 issue of this Review, pp. 5-24.
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The conclusions reached in both articles were that
monetary influences have had a larger, more predicta-
ble, and faster effect on economic activity than fiscal
influences. If the relationship observed in the United
States reflects an important and stable underlying
phenomenon, then one would expect that similar re-
lationships would exist in other countries with roughly
similar economic institutions. The intent of this article
is to investigate comparable monetary and fiscal in-
fluences on economic activity for a selected group
of foreign countries.

According to many authorities, the most desirable
quality of any empirically-estimated equation is its
accuracy in forecasting the future. According to
Christ,® “the ‘future’ should be interpreted to include
anything unknown to the forecaster when he did his
work.” Thus, a significant test of the egquation de-
veloped with respect to the United States would be
to subject it to tests using data from other countries.
With this in mind, this article should be viewed as
an attempt not only to increase our understanding
of monetary and fiscal relations in particular foreign
countries, but also to provide an independent test
of the “forccasting ability” of equations developed
for the United States.

2Carl F. Christ, Feonometric Models and Methods, (John
Wiley and S{}m, Ine., 1968). “Thus, a person might forecast
some aspect of nineteenth (.Lntury i)elljﬁav;or by means 0§
theory and data derived solely from the twentieth century,”
page 3. “Is there any truth in the maxim that prediction
provides the acid test? The answer is ves. (If) . .. we con-
Froat the model with an entirely new set of data which we
were not familiar with when the model was chosen,” page 547.
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This article will deal with these issues in the follow-
ing order: first, a briel consideration of the test pro-
cedures; second, consideration of the data problems
in making empirical tests of foreign countries; third,
presentation of the statistical results; fourth, testing
various propositions; and finally, some general obser-
vations on the role of monetary influences on eco-
nomic activity. :

The Test Procedure

The basic form of the equation used to test the
relative impact of monetary and fiscal influences on
economic activity is the same as that used in the
previous articles in this Review. The general form of
the test equation is:

AY = ap + adM + aAF,

where: AY is a measure of changes in economic activ-
ity; AM is a measure of changes in monetary influ-
ences; AF is a measure of changes in fiscal influences;
a1 and a: are symbols which represent the magnitude
of the impact of monetary and fiscal influences, re-
spectively, on economic activity; and a, represents
the average impact of all other influences on eco-
nomic activity during the same period.

The earlier articles presented a detailed discussion
of the relative advantages and disadvantages of this
“single equation” approach as opposed to alternative
approaches to measuring monetary and fiscal influ-
ences.? That discussion will not be repeated here.

The procedure employed in this article is to test
two variables which are usually considered to be
under the control of the monetary and fiscal policy-
makers to see which variable has the dominant impact
on economic activity. These variables are not neces-
sarily those which are consciously controlled by policy
makers. Rather, the variables tested are those which

30ne point should be emphasized. The “single equation”
approach used here does not provide any direct evidence
about whether the Keynesian Income-Expenditure theory or
the Modern Quantity theory is the most appropriate explana-
tion of national income. The reason for this is because the
“single equation” test used in this article does not discrimin-
ate between the behavioral assumptions of the two theories.
See Keran, pp. 6-8 for further discussion of this and re-
lated issues. It is theoretically possible to have a strong
and prompt monetary influence on economic activity in a
Keynesian model. Such a model was estimated empirically
by ]. Ernest Tanner in “Lags in the Effects of Monetary
Policy,” American Economic Review, December 1969,

A single equation test of behavioral assumptions of The
Quantity Theory and Income-Expenditure Theory, was made
by Milton Friedman and David Meiselman in “Relative
Stability of Income Velocity and Investment Muiltiplier in
the United States, 1868-1960," Stabilization Policies, Prentice
Hail, 1963. The September 1965 issue of the American
Economic Review is devoted to a searching discussion of the
Friedman-Meiselman results.
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both the Modern Quantity theory and the Keynesian
Income-Expenditure theory would imply are the best
measures of the impact of monetary and fiscal actions.
Because this approach omits direct consideration of
the channels through which the monetary or fiscal
effects operate, it cannot be used to answer questions
about the underlying structure of the economy.

Faoreign Data Problems

When American researchers attempt to collect data
on some facet of the American economy, they are
doubly blessed. First, the United States publishes
more statistics in greater detail and generally of
greater accuracy than other countries. Second, expert
knowledge of the sources and reliability of the data
are readily available.

In general, neither the quantity nor quality of
toreign data are as good as that for the United States.
Furthermore, the American rtescarch worker is un-
likely to be as familiar with the sources of foreign
data as with domestic data.

Apparently, only four countries besides the United
States have quarterly GNP data: Canada, Germany,
Japan, and the United Kingdom. For reasons dis-
cussed in the Appendix, GNP results for the United
Kingdom are not used in the main body of this
article. For the United Kingdom and the other coun-
tries in our survey group, for which quarterly GNP
data were not available, namely, Belgium, France,
Ttaly, and the Netherlands, economic activity was
measured on the basis of a proxy variable. The proxy
variable for economic activity is equal to the scaled
product of the seasonally adjusted industrial produc-
tion index and the consumer price index* times
GNP in the base vears of those indexes. As is shown
in the Appendix, the proxy variable gives substan-
tially the same implications for monetary and fiscal
actions as the GNP measure in those countries in
which both measures are available.

Using GNP data where available, and the proxy
where GNP data was not available, provides quar-
terly measures of economic activity for eight of the
major foreign industrial countries which have reason-
ably decentralized economic systems, and therefore
come closest to paralleling the American economic
system. For purposes of comparison, updated results
from earlier studies on the United States are also
presented.

#The consumer price index i85 not seasonally adjusted. The
exact formula is presented in the Appendix.

Page 17



FEDERAL RESERVE BANK OF ST. LOUIS

The measure of monetary influence used for each
country was the money stock as defined by the Inter-
national Monetary Fund (IMF) in its International
Financial Statistics. This was the only monetary vari-
able which was available quarterly on a consistent
basis for all countries® However, it would be desira-
ble in future research to try other monetary variables,
such as the monetary base or total reserves of the
banking system.

The most serious data problems were encountered
in developing an appropriate fiscal variable. Possible
measures of the fiscal influence are total Government
spending {including transfer payments as well as pur-
chases of goods and services), high-employment tax
receipts, the differences between government spend-
ing and high-employment tax receipts,® and changes
in the national debt. Data on high-employment tax
receipts and on the national debt were not available
for any of the countries. Of necessity, therefore, the
only measure of fiscal influences used in this paper is
total Government spending culled from Treasury sta-
tistics on cash outlays including transfers to Govern-
ment corporations. The Government component of
the National Income Accounts could not be used for
two reasons: 1) it included only purchases of goods
and services; and 2) it included expenditures at all
levels of government. Even on this basis, fiscal meas-
ures were available for only three countries. By co-
incidence, they were the same countries which had
GNP data: Canada, Germany, and Japan.7

This limited measure of fiscal influence may not be
as serious a liability as it appears. Experience with
United States data indicates that Government spend-
ing is the best measure of fiscal influences.® However,
it does mean that further research on fiseal influences
could possibly change the results presented in this
article. For Belgium, France, Italy, the Netherlands,
and the United Kingdom, no consistent quarterly fis-
cal variable was available. For these countries only
monetary “ influences on economic activity were
measured.

5Tt could he argued that different definitions of the money
stock would be appropriate for different countries because
of different institutions. This is a reasonable proposition. How-
ever, a consistent IMF definition of money was used for two
reasons: (1) the author is not familiar enough with the in-
stitutions in each country to reformulate the money stock
definition; (2) the author did not want to be accused of
choosing the data source on the basis of that which hest
supported his hypothesis.

fActual Covernment spending need not be adjusted for the
high-emplovment coneept because the differences would be
conceputally small. On the other hand, the difference be-
tween actual and high employment tax receipts can be
conceptually large. See Keith Carlson, “Estimates of the High-
Employment Budget,” this Revieto, June 1968,

TFiscal data were available for the United Kingdom from
1962 but are not included here for reasops given in Ap-
pendix Il

8Andersen and Jordan, pages 17 and 18.
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The results reported in this article are based on the
data and sources described. However, it is conceiv-
able that some sources of data may have been over-
looked which could have improved, or perhaps modi-
fied, the results presented.®

Statistical Results

The summary results of the regression analysis in
both first and central difference form, using the Almon
distributed lag technique,'® are presented in Tables 1
and II. In the case of first differences, the quarter-to-
quarter change from period (¢-I) to period (t) is
labeled as the change at period (¢). In central dif-
ference form, the average change from (1) to
{t+1) is labeled as the change at period (#). Al-
though the first difference form is the usual method
of presenting “change” data, the central difference
form more closely approximates the economic coun-
cept of “change” at a point in time.!!

Table I includes those countries in which economic
activity is measured by GNP and in which the Rscal
influence is measured by total central Government
spending. Table II includes those countries in which
economic activity is measured by the proxy variable
and in which a fiscal variable was not available. In
the Appendix, the validity of the proxy variable is
discussed and it is shown that it gives substantially
the same result as when GNP is used to measure
economic activity. For those who are unfamiliar with
interpreting statistical results as presented in Tables I
and I, a description of the Canadian frst difference

9The sources of all data used in this article are listed at the
end of the Appendix.

WEn each test the form of the equation was estimated with
money alone, fiscal alone, and a combination of the two.
Alternative time lags between {¢-1) and (-6} were tried.
The formi of the eguation selected and the time lags to
represent each time period were chosen on the basis of
minimum standard error of estimate adjusted for degrees
of freedom.

The Almon lag technique, by constraining the distribution
of coefficients to fit a polynomial curve of {n) degree, is de-
signed to avoid the bias in estimating distributed-lag co-
efiicients which may arise from multicollinearity in the lag
values of the independent variables. The thecretical justi-
fication for this procedure is that the Almon constrained
estimate is superior to the uncenstrained estimate because it
will create a distribution of coefficients which more closely
approximates the distribution derived from a sample of in-
finite size. In arder to minimize the severity of the Almon
constraint, the maximum degree of the polynomial was used
in each case, The maximum degree is equal to the number
of lags plas one of the independent variables up to five
lags. Following the convention established by Shirley Al-
mon, “The Distributed Lag Between Capital Appropria-
tions and FExpenditures,” Econometrica, {January 1965),
if there are (n) lags, {t-+1} and (¢-n-I) are both con-
strained to zero, The regressions were also run without
constraining the beginning and ending values to zero, and
the results are virtually identical.

HFpr a further description and justification of central differ-
ences, see John Kareken and Robert Solow, “Lags in Mone-
tary Policy,” page 18, in Stabilization Policies, Prentice Hall,
1963,
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results in Table I is provided.®
Others may proceed to the sec-
ton titled “Presentation of
Results.”

How to Read the Statistical
Results — The time period (IL/
1953-1v/1968) for Canada indi-
cates the period during which
the dependent variable (AGNF)
is explained by the monetary
and fiscal variables, The lag
(t-6) indicates that it takes the
contemporary and six lagged
quarters for the monetary and
fiscal influences to have their
full effect on the economy.

At the top of Table I is an
equation similar to that de-
scribed on page 17. Changes in
Gross National Product { AGNP)
is the variable to be explained.
Changes in the money stock
{AM) and changes in Govern- :
ment expenditures { AE} are the
variables which are postulated
to explain AGNP.™ a, is the symbol for the measured
influence of AM on AGNP, holding AE unchanged,
and ay is the symbol for the measured influence of AE
on AGNP holding AM unchanged, a, represents the
estimated trend value of all other influences on AGNP.

The columns of numbers in Table I under a; and
as represent the statistically estimated value of the
average relation between the monetary or fiscal influ-
ence and AGNP for various countries. In the case
of Canada, 4.27 is the estimated monetary coeflicient,
which implies that on the average, for every §1 in-
crease in the money stock, there will be a $4.27 in-
crease in GNP over the current and six following
quarters. The number below, enclosed by a paren-
theses (5.75), is the “t” statistic, which is a measure
of the statistical confidence one may have that the
estimated coefficient has the same sign as the “true”
coefficient relating AM to AGNP. The larger the “t”
statistic, the greater our confidence in the value of
the estimated coefficient. In general, an estimated
coefficient with a “t” statistic larger than 1.96 is signi-

12ft should be kept in mind that this description is highly
simplified. Those who are interested in a more complete and
rigorous explanation of statistical hypothesis-testing should
consult any elementary textbook in statistics.

1BAE rather than AF is used here as a symbol of the fiscal
influence because the specific measure used in this case is
changes in Government expenditures. AF was a surrogate
for any measure of fiscal influence.
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ficantly different from zero, and a “t” statistic smaller
than 1.96 is not significantly different from zero at
the 95 per cent confidence level. The convention
in economics is to make the 95 per cent confidence
interval the boundry between acceptance or rejection
of the coeflicient as significantly different from zero.
Thus, in the case of Canada, the statistical results in-
dicate that the monetary influence is positive and
highly significant.

The estimated coefficient for the fiscal influences
for Canada is —1.43. The implication is that for every
%1 increase in Government expenditures, there will
be a $1.45 decrease in GNP alter six quarters. This
negative relation is contrary to the generally assumed
relation between Government spending and GNP.
However, the “t” statistic of {1.38} indicates the esti-
mated fiscal coeflicient is not statistically different
from zero, and consequently this result is not persua-
sive evidence that Government expenditures are per-
verse in their effect on economic activity. The R2? is
the coefficient of determination adjusted for degrees
of freedom.'* It is 43 for Canada. This means that
14The degrees of freedom of an equation are equal to the

number of observations of the dependent variable minus

the number of independent variables, including the con-
stant term. In the Canadian case, there were 63 observa-

tions of AGNP from 11/1953 to IV/1968 and there were 7

independent money variables {one contemporary and six

lagged), and 7 independent fiscal variables plus one con-
stant term, so that the degrees of freedom equalled 48.
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43 per cent of the variation in AGNP can be ex-
plained by variation in the monetary and fiscal vari-
ables, AM and AE.

Considering that the statistical estimates were made
on the basis of quarterly first differences, which mag-
nifies the random elements in the data, an R? = 43
is considered to be reasonably high. D-W (the Durbin-
Watson statistic) is a measure of randomness in the
error term of the estimated equation. An acceptable
range for the D-W statistic in these equations would
be roughly bhetween 1.25 and 2.75.1%

Presentation of Results — Table I shows the sum-
mary regression results for Canada, Germany, Japan
and the United States, using changes in quarterly
GNP as a measure of economic activity, In each
case the results are presented in both first difference
and central difference form. Central difference data
are, in effect, a two-termn moving average of first
difference data. Thus, central differences have con-
sistently higher R? than first diflerences because some
of the random movements which are so promi-
nent in first difference data have been averaged out.
This also has the effect of reducing the randomness
of the error term and thus reducing the value of the
Durbin-Watson statistic.'®

The regression results in Ta-
ble | give substantially consist-
ent implications with respect to
monetary influences. In every
country the coeflicient for the
monetary  variable is positive
and statistically significant in
both first and central difference
form. On the other hand, the
fiscal variable does not exert an
influence which exhibits any
systematic pattern for the vari-
ous countries. For Canada the

15This is based on the assumption
of 40 cbservations and 5 independ- =
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fiscal variable is insignificant in first differences and
negative and significant in central differences. For
Germany and the United States, it is statistically in-
significant in both first and central difference form.
For Japan, the fiscal variable is statistically insignifi-
cant in first differences and positive and statistically
significant in central differences. These results contrast
sharply with those for the monetary variable where,
for each country, and for both first and central dif-
ferences, the monetary coefficient is positive and
statistically significant.

The other countries in this study do not have quar-
terly GNP estimates which can be used as a measure
of economic activity. For those countries economic
activity is measured by the proxy variable defined
above and justified in the Appendix.

In Belgium, France, Italy, the Netherlands, and
the United Kingdom (before 1962), acceptable meas-
ures of fiscal influence are not available. For these
countries, it was only possible to measure monetary
influences on economic activity. This is done in Table
H with quarterly observations from 1953 to 1968,
using both first and central difference form.

ent variables. One could reject auto
correlation in the error term (lack
of randomness) i the Durbin-
Watson statistic is in the range
1.79-2.21. The inconchisive range %
goes as low as 1.25 and as high as b
2.75. The inconclusive range would
be narrowed with more ohserva-
tions and widened with more
independent variables.

There seems to he a systematic
trade-off between first and central
differences, with the latter having =
higher R2s {which is desirable} =%
and lower D-W statistics {which 3
is sometimes undesirable).
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In the case of Belgium and France, dummy varia-
bles were added to account for major nation-wide
strikes.! In Belgium, there was a nation-wide strike
in December 1960 and January 1981 which closed
down most major industries. To account for this non-
monetary influence on economic activity, a dummy
variable was included which assumed the value of
—1in IV/1960-1/1961 and a value of +1 in I1/1961
For all other periods the dummy variable had a value
of zero. In France, there was a nation-wide strike in
May 1968 which shut down virtually all industry. As
monetary influences would not be expected to explain
this phenomenon, a dummy variable was included
which assumed the value of —1 in the second guarter
of 1968 and +1 in the third quarter of 1968. The
dummy variable assumed a value of zero for all other
quarters. For France the statistical significance of the
dummy variable was substantial in first differences
and much less so in central differences, because the
impact of the strike was partially averaged out in
central difference data. Consequently, the high R®
for French first difference results (.82) should be
partially discounted.

Although the monetary influence is statistically sig-
nificant for every country in this study, there is a
substantial degree of variation in the estimated value
of the monetary influence between countries. For ex-
ample, in first-difference form the monetary variable
for Germany is 8.88, and for the United Kingdom it
is 1.41. This range of values is largely due to varia-
tions in institutional factors in each country, such as
the level of per capita income, the traditional pay-
ment petiod for workers, and the number and avail-
ability of money substitutes.

L e

These institutional factors can substantially influ-
ence the amount of money stock required to induce
a given change in economic activity. One rough meas-
ure of the institutional differences between countries
is the observed ratio of the money stock to income

17There were undoubtedly random events in other countries
which could have been accounted for with dommy
variables.
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(the income velocity of money}. As can be seen
in Table III, the estimated value of the monetary in-
fluence for each country {a;), is closely associated
with the income velocity of money.

The monetary influence values are derived from
first-difference results in Tables I and II. The values
for velocity (GNP/M) are calculated on the basis of
anmual GNP and money stock data for 1968. These
results indicate that the monetary influence values
are substantially influenced by the institutional fac-
tors which determine velocity in each country, How-
ever, as these institutional factors seem to change
only slowly over time, the monetary influence values
are relatively stable within each country.

The results presented in Table II, where monetary
influences alone are measured, are consistent with the
results in Table 1 in which both monpetary and fiscal
influences are measured. The monetary influence is
positive and statistically significant in all countries
considered in beoth first and central difference forms
of the equation. The R¥s are sufficiently high to
infer that monetary influences explain a significant
amount of the change in economic activity in these
countries. Every substantial movement in money is
followed by a roughly proportional movement in
economic activity,

The results presented in Tables 1 and II indicate
that in nine of the major industrial countries of the
world, monetary influences play an important role in
determining the short-run movements in economic
activity.

Testing Propositions

Three propositions with respect to monetary and
fiscal influences were tested in earlier articles on the
basis of United States results. These propositions con-
sidered whether monetary or fiscal actions were (1)
stronger, (2) more predictable, and (3) faster-acting.
The conclusion reached with respect to the United
States was that monetary actions dominated fscal
actions in each proposition.

These same propositions will be tested for foreign
countries in which both monetary and fiscal measures
are available; that is, Canada, Germany, and Japan.
In addition, updated results for the United States
will be presented as a basis for comparison.

Which is stronger? — To measure the relative
strength of monetary and fiscal influences during the
test period we need to know which has had the
largest impact on economic activity. If the monetary
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and fiscal measures had the same dimension and the
same average degree of variation, the test could be
made by directly comparing the size of the estimated
coeflicients of the monetary and fiscal variables. As
these conditions are not satisfied, the estimated co-
efficients cannot be used directly for this test. How-
ever, when the estimated coefficients are “normalized”
by being converted into beta coefficients, they can
be compared.’® The “sum” beta coeflicients for Can-
ada, Germany, Japan, and the United States are
presented in Table IV for both first and central dif-
ference form. '

The results indicate a considerable degree of con-
sistency between countries. In every country for both
first and central differences, the beta coeflicients for
the monetary variable are substantially larger than
that for the fiscal variable. In every case the sign of
the monetary variable is positive (a change in money
leads to a change in GNP in the same direction }, and
the values are statistically significant, The sign of the
beta coeflicient for the fiscal variable varies between
countries and is statistically significant only for Canada
and Japan in central difference form. However, the
values of the fiscal coeflicients in these two countries
are opposite in sign, indicating a lack of cross-country
consistency. Clearly, for the time periods and coun-
tries considered, monetary influences have had a
stronger impact on economic activity than have fiscal
influences.

Which is more predictable? — The best-known
measure of the predictability of the monetary and
fiscal influences on economic activity is the “t” statistic.

18Beta coefficients are equal to the estimated coefficient times
the standard deviation of independent wvariable over the
standard deviation of the dependent variable. See Arthur
S. Goldberger, Economic Theory, {John Wiley and Sons,
1964), pp. 197-68.
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As indicated above, the “t” statistic is a statistical
indicator of the confidence one may have that the
“true” relationship between the independent and the
dependent variables has the same sign as that of the
statistically estimated relationship between those vari-
ables. The larger the “t” statistic, the more confidence
one may have that the monetary and fiscal variables
are predictably related to economic activity, The sum
“t” statistics of the monetary and fiscal coeficients
included in Table I are reported separately in Table
V for both first and central differences. Again, the
results are remarkably consistent between countries.
In every case the “t” statistic for the monetary co-
efficient is larger than the “t” statistic for the fiscal
coefficient. As a crude indicator of the relative preci-
sion of coeflicient estimates, the absclute value of the
average “t7 statistic of the monetary variable is 4%
times larger than that of the fiscal variable. Thus,
for the four countries considered, the monetary varia-
ble is substantially more predictable in its effect on
GNP than the fiscal variable.

Which works faster? - The relative speed of mone-
tary or fiscal influences can be measured by observing
which variable has the shorter time lag in influencing
economic activity. For comparability, the quarterly
patterns of the estimated beta coefficients are used.
The beta coefficient results were derived from the
same set of statistical results summarized in Table 1.
Only the first difference results are plotted in Chart
I. Almost identical patterns of beta coefficients are
obtained with the central-difference form. Again,
the quarterly pattern of the monetary influence on
economic activity is remarkably stable for different
countries. In contrast, the quarterly pattern of fiscal
influence on economic activity varies substantially be-
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between countries. For each country, the
effects of the monetary influence substan-
tially outweigh the effects of the fiscal
influence in the contemporary quarter,
except for the case of Japan. In Japan,
where the fiscal influence has had the
largest overall positive association of any
of the countries considered, the monetary
influence outweighed the fiscal influence
in the first and second lagged quarters.
The general impression from observing
“the quarterly pattern of the beta coefi-
cients is that monetary influences tend
to have a faster impact on GNP than fiscal
influences for these four countries,

FEBRUARY, 1870

Canada

The results of testing these three prop-
ositions about monetary and fiscal influ-
ences on economic activity for Canada,
Germany, and Japan are consistent with

[

the results obtained from earlier studies

t-5 t.7

on the United States.

Additional Observations in the
Money-Economic Activity Relation

Two points should be kept in mind in
interpreting these results;

1) Monetary influences have a large

United Stafes

and systematic influence on economic
activity. Because policymakers can con-
trol the money stock, monetary policy
should play a central role in any success-
ful stabilization policy.

2) The high degree of statistical as-
sociation between monetary inflaences
and economic activity should not be
taken to imply that there are no other
systematic influences operating on eco-
nomic activity. Kconomic activity can be
influenced by a wide range of factors which are
independent of monetary influences. A demonstration
of this fact is that the degree of variation in economic
activity, explained by monetary influences is less than
perfect.

Both of these points can be highlighted with exam-
ples from three countries.

Germany — Chart 1T illustrates that from 1954 to
1964, German monetary influences were relatively

stable as measured by the quarter4o-quarter changes
in the money stock. With the exception of a moderate
deceleration in 1959 and 1960, no cyciical pattern can
be observed in the money stock. Economic activity
during the 1954-64 period also exhibited a relatively
stable growth rate. However, there were several mod-
erate fluctuations with cyclical troughs in 1958, 1960,
and 1962. Yet only the trough in 1960 was associated
with restrictive monetary influences. Although none
of these cyclical movements in economic activity
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were sufficiently strong to have been generally con-
sidered a recession, they illustrate that cyclical move-
ments in economic activity do .occur independently
of monetary influences.’?

German developments in the 1965 to 1969 period,
moreover, provide an example of the strength of mon-
etary infinences when they are allowed to operate. In
late 1965 and in 1966 the German monetary authori-
ties followed a systematically restrictive policy, as
indicated by the steady deceleration of the money
stock. This monetary action was, in part, a response

19This raises an important point in statistical estimation pro-
cedures. A regression analysis on German data from 1954
to 1964 would not have shown a statistically significant
association between monetary variables and economic activ-
ity. The method of computing statistical association is that
variations in one variable are observed to occur systematic-
ally with variations in another variable. If there is little or
no variation in monetary variable, then the statistical re-
gression procedures will not measure any significant relation
with economic activity.
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to fears of domestic inflation, zlthough in the main it
was due to concern over deterioration of the German
international trade position.®® This restrictive mone-
tary policy was followed by a substantial deceleration
in economic activity in late 1966 and 1967. As the
international trade position improved, monetary pol-
icy was eased, and the money stock accelerated in
1967 and 1968. Economic activity responded promptly,
resuming the rapid growth rates of earlier years.
The 1966-67 business cycle trough was widely recog-
nized in Germany as a period of recession, and its
cause can be clearly traced to the actions of the
monetary authorities,

German postwar experience illustrates two things:
first, stable monetary influences do not exclude the
possibility of cyclical instability in the economy; and
second, Huctuating monetary influences seemingly in-
duce fluctuations in economic activity.

fconomic Activity (AY) A

liy
\J
v

Trillions o

Money Supply (AM}

208ee Michael Keran “Monetary Policy, Balance of Pay-
ments, and Business Cycles: The Foreign Experience,” this
Retiew, November 1967.




FEDERAL RESERVE BANK OF ST. LOUIS

Italy — Chart III illustrates that the Italian experi-
ence in the post-war period is simdlar to that of Ger-
many. Irom 1953 to 1957, monetary influences in
Italy were stable and economic activity grew at a
relatively stable rate, with some irregular quarter-to-
quarter movements. From 1958 to 1962 the money
stock accelerated and, correspondingly, economic
activity accelerated. Because of a deterioration in
their international trade position in 1962 and 1963, the
Italian monetary authorities followed a tight money
policy in 1963 and early 1964, Their actions caused
a sharp deceleration in economic activity in late 1963
and into 1964, When the money stock was permitted
to accelerate in the second half of 1964, ecconomic
activity expanded in line with its previous growth
rate. Italy has had stable growth in both money and
economic activity since 1965, despite its widely pub-
licized political turmeil.

Japan— The Japanese experience contrasts with that
of Germany and Ttaly in its more frequent reversals
of monetary actions, as shown in the lower tier
of Chart IV. This monetary behavior has appar-
ently caused all postwar business cycles in Japan to
be dominated by monetary considerations. Japan has
had four cyclical troughs: in 1934, 1957, 1962, and
1965. Each of these troughs was preceded by a de-
celeration in the money stock and each recovery
with an acceleration in the money stock. All sys-
tematic movements in economic activity in Japan
have been related to monetary considerations. From
1963 to 1968, Japan followed a stable monetary policy
and, as a result, economic activity has also grown at
a relatively stable rate until very recently.

The Japanese experience reinforces the points made
above. Although stable monetary influences do not
guarantee stable growth in economic activity, un-
stable monetary influences seem to assare fluctuations
in the growth of economic activity.

Conclusion

The purpose of this article has been to review the
postwar economic experience of a variety of industrial
countries to see whether monetary and fiscal influence
bear any systematic relationship to movements in
economic activity. The results presented indicate that
in spite of admitted differences in economic institu-
tions and differences in the objectives of policymakers
between countries, a substantial degree of consistency
is observed. For each of the eight foreign countries
considered, the monetary influence was important.
The estimated coefficient relating the monetary varia-
ble to economic activity was positive and statistically
significant. Of the countries in which fiscal measures
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were available, only in Japan was the positive relation
postulated by economic theory found to hold.

It is important to keep in mind that these results,
especially with respect to fiscal influences, are even
more tentative than is generally the case in statistical
estimations of economic relations, because of the se-
vere data limitations discussed above.

With this caveat the implication of this study is
that our confidence in the results of earlier studies
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which were based on United States data, is enhanced.
The single equation approach to measuring monetary
and fiscal influences on economic activity, which
was developed for the United States, has passed the
“forecasting test” mentioned at the beginning of this
article. That is, the recent economic experience of a
number of industrial countries can be better under-
stood by the use of this equation.

FEBRUARY. 1970

Previous research which concluded that monetary
influences are important in determining the short-
run mevements in economic activity is confirmed by
the results obtained for other countries.

This article is avatlable as Reprint No. 52.

The Appendix to this article develops the case for using a proxy
measure of economic activity for those countries in which quarterly
GNP data are not available. The Appendix also considers the special

case of the United Kingdom.

APPENDIX

g Nominal GNP and a Prox
onomic Activity

Compari
Measure of E

Nominal GNP is a measure of the market vaiue of all
goods and services produced in an economy during a
particular time period. It is the most hroad-based measure
of economic activity available. But since quarterly GNP
data are not available for many important countries, a
proxy for cconomic activity was constructed and used in
some cases. This alternative measure is equal to the
scaled product of the consumer price index (CPI) and
indusirial production index (IPI) times GNP. The form-
ula for computing the proxy for economie activity (Y) is:

_(CPIeTPIY | (p
10,000

where the value of GNP is that in the base vear of
the price and production indexes.
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The proxy measure of economic activity has a much
narrower base than GNP. The price component of the
proxy was measured only by the consumer price index
{CPI). However, the CPI tends to move quite closely
with movements in the implicit GNP price deHator for
those countries in which we have both data series. The
real component of the alternative measure is based on
the seasonally adjusted industrial production mndex, which
means that all service industries, levels of government,
and agriculture are not included.

Despite these limnitations, this measure of economic
activity is a useful first approximation for the purposes
of business cycles analysis. Its usefulness is indicated in
Table VI, where economic activity is measured by our
proxy variable and by nominal GNP for those countries
in which hoth series are available. As can be seen, the
indicators of monetary and fscal influences give con-
sistently the same results with these different measures
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of economic activity. The coefficient for the monetary
variable is positive and statistically significant for each
cotuntry using both measures of economic activity. The
coefficient for the fiscal variable tends to vary in sign
and significance from country to country.

Another indication of the reasonableness of the proxy
variable (AY) is that the quarterly pattern of the beta
coeficients for each country with respect to (AM) and
(AE) is almost identical to that presented in Chart T for
{AGNP). The values of the monetary and fiscal variables
with respect to AY and AGNP, can be compared directly
because the proxy variable has been scaled by the value
of GNP. .

The results presented in Table VI indicate that in some
cases the monetary and fiscal variables do a better job
of explaining the proxy, variable (AY) than they do of

FEBRUARY, 1970

explaining changes in GNP (AGNP}. For both Canada
and Japan the R? for the proxy variable (AY)} is larger
than that for AGNP. In the United States and Germany
the R? is higher for AGNP than it is for the proxy variable
(AY). These results imply that the proxy variable is a
useful measure of economic activity, permifting meaning-
ful estimates of monetary and fiscal influences.

The Special Case of the United Kingdom

The results for the United Kingdom are consistent with
the results for the other countries, when economic achivity
is measured by the proxy variable (see Table Il in the
main body of this article}. However, when economic
activity is measured by GNP or, as the English prefer,
GDP4, the results are not statistically gignificant. This can
be seen in the first difference results presented in Table VIL

Table VII presents the estimated relationships between
monetary and fiscal influences and three different meas-
ures of economic activity. When economic activity is
measured by the proxy variable (AY), the monetary in-
fluence is statistically significant and the fiscal influence
is not. Together the monetary and fiscal variables explain
21 per cent of the variation in (AY). When economic

WGDP stands for Gross Domestic Product., The major difference
between this and GNP is the way in which the international
sector is handled. In GDP, net receipts from interest, profits,
and dividends earned abroad are excluded, while in GNP they
are included.




FEDERAL RESERVE BANK OF ST, LOUIS

activity is measured by AGNP or AGDP, neither the
monetary nor the fiscal influences are statistically signifi-
cant, and the amount of variation in econoric activity
explained by these variables is only 5 per cent and 2 per
cent, respectively, in first difference form.

Quite clearly, when economic activity is measured in
first difference form, the proxy variable (AY) gives an
entirely different assessment of the influences of monetary
and fiscal variables than does AGNP or AGCDP. These
differing results using alternative measures of economic
activity are not observed for the other countries in this
study. For every other country AY and AGNP gave sub-
stantially the same results with respect to the monetary
and fiscal variables,

An investigation of the time series of GNP and the
proxy measure of economic activity provides at least a
partial explanation for this discrepancy. Both serles show
the same basic cvelical pattern in fisst-difference form.
However, the GNP series has a small number of quar-
terly observations which deviate substantially from the
proxy measure series. This is especially true for the third
and fourth guarters of 1963, the first and second quarters
of 1967, and the second and third quarters of 1968,
These deviations tend to be offsetting, that is, a sharp
decline in one quarter is matched by a sharp inecrease
in the next guarter. With only 27 observations in the
sample period, even six atypical observations ean distort
the statistical significance of the estimated coefficients.

These atypical observations could be due to the fact
that both the GNP and GDP data have greater meas-
urement error than the data which underlies the proxy
measure of economic activity. Both the industrial pro-
duction and consumer price indexes are monthly series
which are averaged to compute quarterly proxy meas-
ures. The measurement error possibility is consistent with
the very large Durbin-Watson statistic (3.18) for frst-
difference results of both GNP and GDP, which implies
a high degree of negative auto-correlation in the error
term. When central differences are taken of the GNP
and GDP data, the consequences of random-measure-
ment “error in the series are reduced. The offsetting
movements in the guarterly values AGNP and AGDP
are considerably lessened.

Measuring monetary and fiscal influences against
central differences (see bhottom half of Table VII}, one
observes that both the menetary and fiscal variables are
statistically significant with respect to GNP, and the
explained vaviation of AGNP rises to 30 per cent, The
value of the Durbin-Watson statistic is also in a less
unacceptable range than in the first difference results.
Computing central differences for AGDP does not im-
prove the results significantly from the first difference
results.?

These results suggest that perhaps a proxy variable
may be superior to GNP or GDP as a measure of economic
activity, if there is less measurement error in the proxy
variable than in the other measures of economic activity.

The relatively short period from 1/1962 to I11/1968
was used for the regressions in Table VII because total

2M. 1. Artis and A. R. Nobay, “Two Aspects of the Monetary
Debate,” in National Institute of Economic Review, August
1969, report similar results with respect to AGDP.
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government spending data were not available in earlier
vears. A longer time span encompassing a wider range
of economic events (1953-68) was used in the main
body of the article to analyze monetary influences in the
United Kingdom.

Data Sources

For each country the seasonally adjusted series for the
industrial production index, Gross National FProduct,
money stock, and Government expenditures were used.
The consumer price index is not seasonally adjusted,

Belgium — Industrial production index and consumer
price index, 1963=100; Main Economic Indicators,
OECD; Money Stock: International Financial Statistics,
IMF.

Canada — Industrial production index and consumer
price index, 1963=100; Main Economic Indicators,
OECD; Gross National Product: Canadian Statistical Re-
view, Dominion Bureau of Statistics; Money Stock:
International Financial Statistics, IMF; Government Ex-
penditures: Canadian  Statistical Review, Dominion
Bureau of Statistics.

France — Industrial production index and consumer price
index, 1963==100; Main Economic Indicators, QECD;
Money Stock: International Financial Statistics, IMF.

Germany - Industrial production index, 1963=100;
Main Economic Indicators, OECD; consumer price index,
1962==100; Monthly Statistical Supplements, Deutsche
Bundesbank; Gross National Product and Money Stock:
International Financial Statistics, IMF; Government Ex-
penditures: Monthly Report of the Deutsche Bundesbank.

Italy — Industrial production index and consumer price
index, 1963=100: Main Economic Indicators, OECD;
Money Stock: Interngtional Financial Statistics, IMF,

Japan ~— Industrial production index and Consumer price
index, 1965=100: Basic Data for Economic Analysis,
1969, Bank of Japan; Gross National Product: Annual
Report on National Income Statistics, Economic Planning
Agency of Japan; Money Stock: Economic Statistics
Monthly, Bank of Japan; Government Expenditures:
Basic Data for Economic Analysis, 1969, Bank of Japan.

Netherlands — Industrial production index and con-
sumer price index, 1963:2100: Main Economic Indicators,
OECD: Money Stock: International Financial Statistics,
IMF.

United Kingdom — Industrial production index and
consumer price index, 1963==100: Main Economic Indi-
cators, OECD; Money Stock: International Financial Sta-
tistics, IMF; Government Expenditures: United Kingdom
Financial Statistics.

United States — Industrial production index, 1957-59=
100: Board of Governors of the Federal Reserve System;
consumer price index, 1957-59=100: United States De-
partment of Labor; Gross National Product: United States
Department of Commerce; Money Stock: International
Financial Statistics, IMF; Govemment Expenditures:
Federal Reserve Bank of St. Louis.



