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NE key element in the making of an informed
economic policy decision is the accuracy with which
policymakers can gauge the longer-run consequences
of their policy actions and strategies. Crucial to such
attempts to grasp these policy consequences is the use
of econometric models. Whether current econometric
models are useful in this respect depends upon their
“long-run” characteristics; unfortunately, until recent-
ly, there had been virtually no study of the compara-
tive long-run properties of the major econometric
models currently in use. Most analyses instead have
dealt with how well these models forecast a few quar-
ters ahead.

This situation changed with the publication of a re-
cent study by the Joint Economic Committee (JEC) of
Congress that focused explicitly on the economic im-
pact of alternative long-run monetary strategies using
three well-known econometric models,! Missing from
the JEC study, however, was an econometric assess-
ment using an explicit monetarist model. The purpose
of this paper is to extend the JEC study by comparing
their results with those obtained for the St. Louis
model. Analysis of the St. Louis model according to
criteria used in the JEC study is informative for two
reasons. First, it indicates whether a monetarist
framework provides additional insight into the long-
run effects of monetary policy. Second, it provides
policvmakers the opportunity to compare the long-run
properties of a monetarist model with those of the
major nonmonetarist models.

ATURES OF THE JEC STUDY

The JEC study examined the simulated perfor-
mance of certain key macroeconomic variables under
four different long-run monetary strategies. Three
large-scale econometric models were analvzed: those
of Chase Econometrics, Data Resources Incorporated

Wobert B, Weintraub, Three Large Scale Mode! Simulations of
Four Money Growth Scenarios, astaff study prepared for the use of
the Subcommittes on Monetary and Fiscal Policy of the Joint
Economic Committee of Congress (Government Printing Office,
1962).

{DRI} and Wharton, the best-known and most widely
used models.

Four separate monetary strategies were considered
over a 10-year simulation period (1982 through 1991),
using the fourth quarter of 1981 and an M1 growth rate
of 5.8 percent as points of departure:

{1} asudden deceleration of M1 growth to zero percent
in one vear, and then held at zero;

(2) gradual deceleration of M1 growth to zero percent
over a five-vear period, and then held at zero;

{3} sudden deceleration of M1 growth to 3 percent in
one vear, and then held at 3;

{4) gradual acceleration of M1 growth to 10 percent
over a five-vear period, and then held at 10.

In addition, each model’s proprietor was asked to run a
baseline projection with freedom to choose the mone-
tary strategy.?

"Fhe baseline simulations thus represented each model’s assump-
tion about the future course of monetary policy as of March 1952,
These assamptions were as follows:

M1 Growth Rate:

1982-91
Chase 6.3%
DRE 4.5
Wharton 3.2

The model proprietors were further instrected to simulate each
of the four menetary strategies twice: first, without making anv
jndgmental adjustments, and second, making anv adjustments
deemed necessary to ensure consisteney and generate results that
were considered sensible. These adjustments were at the discre-
tion of the individual model proprietor and involved no contact
with the JEC staff. The JEC labeled these two sets of simulations
“pure” and “managed.”

The JEC stady concluded, on the basis of the pure sinmlations,
that none of the models can be used by themselves to decide among
the monetary strategies. The results of these pure simulations were
termed “puzzling,” because the links between the money growth
and the key macreeconomic variables ran counter to historical
experience.

The JEC conclusions about the managed simulations were more
positive. While there still remained some inconsistencies with
historical relationships, the managed simulations were fudged to
provide a better basis for considering the longer-run policy im-
phications of alternative monetary aggregate growth strategies.
Thus, in the discassion to follow, only the managed simulation
resnits from the large scale models are considered.
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Though the instructions were specified in terms of
M1, none of the models permitted direct control of this
monetary aggregate. Both Chase and DRI specify the
control of money growth through nonborrowed re-
serves. Thus, nonborrowed reserves were manipu-
lated to achicve the desired M1 growth.® For the
Wharton model, the target variable is M2 instead of
MI. The Wharton simulations were conducted using
M2 target rates of 4 percent, 7 percent and 14 percent,

SR has an jterative procedure that allowed them to hit M1 targets
exactly as specified by the JEC, Chase, on the other hand, used a
trial and error procedure, and was unable to achieve M1 targeis
precisely,

Since the simulations were ran in Muarch 1982, Chase Econ-
ometrics has revised their model to imcorporate a new monetary
sector to rellect changes in Federal Reserve policy procedures in
Octoher 1979, At the time the simulations were run, the Chase
model used an index of credit rationing as the primary channel of
monetary influence.

14

JANUARY 1983

aper rate is'a function =
rowth and etrrént and.
lative price of.

respectively, whereas the JEC specified M1 targets of
zero percent, 3 percent and 10 percent.?

Simulation of the St. Louis model for the long-run
monetary strategies outlined in the JEC study re-
quired assumptions about other exogenous variables:
potential output was assumed to grow 2.5 percent per
vear, high-emplovment expenditures to increase at a
steady 8 percent rate, and the change in the relative
price of energy to be zero. To determine a baseline
strategy, an average of the baseline strategies for the
large-scale models was constructed. What this
amounted to was a gradual reduction in M1 growth
from a 5.8 percent rate in fourth quarter 1981 to 5.0
percent in 1991

M1 is an endogenous variable in the model, however, so there is a
basis for comparing the Wharton mode] with the other models. The
resulting M1 growth rates were generally, but not precisely, con-
sistent with the JEC's instructions.
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PROPERTIES OF THE MODELS AS
REVEALED BY THE SIMULATION
HESULTS

This study follows the general format of the JEC
study, using the U.S. economic experience from 1956
through 1981 as a guide in comparing the models. If
certain systematic relationships among key variables
have held over the past 26 vears, the simulation results
for the next 10 years should be roughly consistent with
that experience if one is to place much faith in the
model. Deviations from historical experience place the
burden of explanation on the individual model pro-
prietor.

Simulation results relating money growth to (1)
nominal GNP growth, (2} inflation and {3} real output
growth are considered first. Then, the relationships
between real output growth and unemployment, and
between nominal interest rates and inflation are evalu-
ated. Since the longer-run relationships are of primary
interest and sinee short-run adjustments make the re-
sults difficult to interpret, the results for the last five
years of the simulations, 198791, are investigated.

GNP, Money and Velocity

With simulations of the four long-run monetary
strategies and a baseline simulation, five observations
characterizing the 1987-91 period were generated for
each model, providing a basis for examining the rela-
tionship between money growth and nominal GNP
implicit in each. This relationship is referred to con-
ventionally as the velocity of money. The well-known
equation of exchange portrays this as

V=Y or V=%
MV =Y, or V=g,

where M is money stock, Y is nominal GNP, and V is
the velocity of monev. In its growth rate form,

Mi+Vv=Y,

Although velocity growth is influenced by many

variables, it has shown considerable stability during
the 1956-81 period. The implication of this stability is
that, in the long run, nominal GNP growth is related
closely to the growth of M1. The stability of velocity
growth further suggests that a 1 percent change in rate
of growth of money should coincide generally with a 1
percent change in the rate of growth of nominal GNP,

The large-scale econometric models do not specify
GNP as a direct function of money. In these models,
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money affects GNP indirectly via interest rates and
wealth or real balance effects, Despite this, the large
models still vield systematic relationships between
money and GNP.

Chart 1 sumiarizes the money-GNP simulation re-
sults. Each model is summarized by plotting the aver-
age growth of simulated nominal GNP for the 1987-91
period against the average growth rate of M1 for the
same period. Each point represents model results for a
particular long-run monetary strategy.‘3 As noted
above, these strategies are stated in terms of M1
growth, and include (1) a sudden deceleration to zero
percent, {2) a gradual deceleration to zero percent, (3) a
sudden deceleration to 3 percent, (4} a gradual accel-
eration to 10 percent, and {5} a baseline strategy chosen
by the model proprietor.

The historical line is derived by regressing the five-
vear average growth rate of nominal GNP on the five-
vear average growth rate of M1. The parallel lines
depict the regression estimate plus or minus one stan-
dard error of the equation. If velocity growth is totally
independent of money growth, then the slope of the
historical line would be 45 degrees. The estimated
slope. in fact, is not significantly different from 45
degrees.

Comparing the different models with historical ex-
perience suggests that none of the large-scale models is
generally consistent with the actual past. Only four of
the 15 simulated cases for these models fall within the
historical band. The DRI and Chase simulations indi-
cate that velocity growth is related negatively to money
growth, so that higher rates of monev growth do not
vield proportionally higher nominal GNP growth. On
the other hand, simulation results for the Wharton
model indicate that higher money growth resulty in
more than a proportional increase in GNP growth. This
result, however, follows from the nature of the finan-
cial sector in the Wharton model. On the basis of M2,
which is Wharton's actual monetary target variable,
velocity growth is related negatively to money growth
as in the Chase and DRI models.

Not surprisingly, the St. Louis model falls clearly
within the historical band; after ali, the GNP equation

5For the M1 growth rate associated with each strategy, refer to the
aceompanying table. The points on the chart are connected for each
model in ascending order of M1 growth. Consequently, the results
for the Chase and Wharton models are not charted with the JEC's
slowest growth strategy farthest to the left. See also footnote 3.
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Chart 1

Money and GNP
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is constructed to be consistent with this historical
experience.® The proprietors of the other models offer
no explanation as to why their models predict that
velocity behavior in the future will be different from
the past.”

Inflation and Money

Feonomists generally agree that, over the long run,

5The St. Louis model simulations de show a weak positive rela-
tionship between velocity growth and money growth. This result
occurs because the estimated sum of the coetficients on M in
the GNP equation is slightly greater than unity.

“The JEC study suggests that the reason the large-scale models run

contrary to historical velocity experience is that they are built to
short-run specifications, that is, their focus is on forecasting for
short periods into the future. Such an explanation might be
apprepriate for the Chase madel, but the DRI and Wharton models
are annual models. The results suggest that something more Ran-
damental is awry. In addition, the St. Louis model, which is a
quarterly model, doas not exhibit any departure from historical
long-run veloeity behavior.

i6
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In terms

inflation is related directly to money growth.®
of the equation of exchange. with rates of change of
prices and output {P + X} substituted for Y,

M+V=P+X

A justification of the money-inflation relationship is
that V and X are not related systematically to M over
the long run. Consequently, variations in M eventually
are reflected in P

To evaluate the money-inflation relationship for the
different models, the simulation results are summa-

SFor example, Barro and Fischer introduced their 1976 survey of
monetary theory with the {ollowing statement:

“Perhaps the maost striking contrast between current views of
money and those of 30 vears ago is the redisvovery of the endogeneity
of the price level and inflation and their relation o the hehavior of
money.

Robert 1. Barro and Stanley Fischer, "Recent Developments in
Monetary Theory,”

" Journal of Monetary Econemics (April 1976},
p- 133
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Chart 2
Money and Inflation
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rized in chart 2. Without exception, all four models
show a direct relationship between monetary growth
and inflation. There is substantial variation, however,
in the degree of sensitivity among the models. The
Chase model shows a difference in inflation forecasts of
only 3.5 percent between the slowest and fastest
monetary growth strategies. DRI shows a 6.2 percent-
age point differential and Wharton a differential of 8.2
percentage points. The St. Louis model shows the
largest differential of 14.5.

To provide a basis for historical comparison, the
inflation rate was regressed on the average of money
growth over the previous five years for the 1956-81
period. Comparing the simulation results of the four
models with this historical line suggests that there is
some bias in each. The Chase and DRI models exhibita
sensitivity of inflation to money growth that appears
too low, while the Wharton and St. Louis models show

JANUARY 1983

a sensitivity that appears too high. While the models
generally are inside the historical band for money
growth rates in the neighborhood of the 1956-81 aver-
age of 4.7 percent, a wide range of results oceurs for
monetary strategies that lie at the extremes of his-
torical experience.”

"an explanation of these diverse results would require a detailed
apalysis of the inner workings of each model. For the most part, the
large-scale models estimate the price tevel primarily by markingup
some measure of labor costs. Conseqguently, the insensitivity of
inflation to money growth developments in the Chase and DRI
models might be velated to the stickiness of wages. This explana-
tion does not seem to explain the Wharton resuits, however. The
Wharton model shows considerable sensitivity in the 3 percent to 7
percent range for money growth, vet the price determination
process appavently is similar to that for Chase and DRI The $t.
Louis model differs from the large-scale models in that prices are
determined directly by demand pressure and past prices. The
influence of past prices tends to capture effects operating through
wages, vet inflation remains sensitive to money growth throughout
the full range.
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Chart 3

Money and Real GNP
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Beal GNP and Money

A corollary to the long-run, money-inflation rela-
tionship is the hypothesis that the trend growth of real
GNP is not systematically related to long-term money
growth. Money may affect the growth of real GNP in
the short run, but if inflation rises one-for-one with
accelerated money growth, as the equation of ex-
change indicates, there are no cumulative effects on
real GNP.

Chart 3 summarizes the money-real GNP rela-
tionship from the simulations of the four models. The
three large-scale models all show real GNP growth
rates in the neighborhood of 3 percent, regardless of
which monetary strategy is considered. The St. Louis
model, on the other hand, shows greater variation of
real GNP growth among the strategies. This is because
the dynamic lag structure of the St. Lonis model is such
that, after 10 years, the mode! is still a considerable
time away from steady-state equilibrium in growth

18
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terms. Given more time to adjust, the St. Louis model
tends to approach about 3 percent real growth, regard-
less of money growth.

The historical line in chart 3 is based on five-vear
growth rates of both money and real GNP. The slope of
the line is not significantly different from zero, and the
standard error is quite large relative to the mean. The
results for the three large-scale models are virtually
identical. Relative to the large-scale models, the St.
Louis model is the outlier, though four of the five
simulated observations are well within the historical
band; only the strategy of sudden deceleration of M1 to
zero yields real output growth that is outside the his-
torical band. Again, this makes sense because of the
long adjustment process in the St. Louis model; very
weak output growth in the early vears under the zero
money growth strategy is offset by very strong output
growth in the 1987-91 period.

In general, the simulation results suggest that
money has a neutral effect on real output growth in the
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Chart &

Real GNP and Unemployment Rate
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long run. A sustained change in the money growth rate

has little or no effect on the long-run growth rate of real
GNP.

Real GNP and Unemployment

Another relationship of interest in macroeconomics
is the one between real GNP growth and the unem-
ployment rate. All three of the large-scale models show
essentially the same rates of real growth for each of the
monetary strategies, Thus, Okun’s law, which relates
unemployment to deviations of actual from potential
output, suggests that the change in the unemployment
rate would be approximately equal for all strategies. '’

Such is not the case. Each of the large-scale models
shows considerable variation in the change in the un-

Warthur M. Okun, “Potential GNP: Tts Measurement and Signifi-
cance,” 1962 Proceedings of the Business and Economic Statistics
Section of the American Statistical Association, pp. 98-104.
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employment rate despite near-equal rates of real GNP
growth. What is not known, of course, are the assumed
growth rates for the labor force and other determinants
of potential output in these models. Nevertheless,
when the strategies are compared across models, the
results of a sudden deceleration of M1 growth to zero
range from no change in the unemployment rate for
the Chase model to a 1.9 percentage point decline for
the Wharton model. The results for the opposite ex-
treme, gradual acceleration of M1 to 10 percent, show
even greater variation—{rom a 2.3 percentage drop in
the unemployment rate for the Chase model toa 1.4
point increase tor the Wharton model.

The St. Louis model also shows considerable varia-
tion in the change in unemplovment across monetary
strategies, however, this is due to substantial variation
in the growth rate of real GNP. All the unemployment
changes are negative, because the simulated real
growth rates exceed the assumed growth rate of 2.5
percent for potential GNP. Moreover, because the St.

19
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Chast 5
Infilation and Long-Term Interest Rate
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Louis model simulates very strong 1987-91 real output
growth in conjunction with the sudden deceleration of
money growth to zero, sizable reductions in unem-
ployment go hand in hand with such a poliey.

The historical line in chart 4 is estimated by regress-
ing the change in the unemployment rate over five-
vear periods on the five-vear growth rate of real GNP.
The historical band encompasses only one observation
from the 20 that are charted. The models” failure to
replicate history may not be as bad as appears in the
chart, however. Potential output supposedly grew
faster in the 1956-81 period than it is assumed to he
growing in 1987-91. The simulation results suggest an
implied growth rate of potential output of 2.5 percent
tr 3.0 percent for 1987-91, instead of the 3.6 percent
rate calculated for 1956-81. Nevertheless, the large-
scale models show the inverse relationship between
real growth and unemployment suggested by Okun’s
law. In contrast to the St. Louis model, however, the
degree of sensitivity is not well defined.
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The relationship between inflation and nominal in-
terest rates is the final relationship considered. The
inflationary experience of the last 15 years provides an
ample basis for examining the nature of this rela-
tionship.

Monetary theory suggests that nominal interest
rates reflect inflationary expectations. These expecta-
tions can be modeled as a function of past inflationary
experience. The question examined here is whether
the econometric models incorporate such a rela-
tionship,

Chart 3 summarizes graphically the simulation re-
sults for inflation and long-term interest rates. The
Chase model does not appear to show any consistent
relationship between inflation and long-term interest
rates, The Wharton model displays a peculiar kink at
relatively low rates of inflation, while the DRI and St.
Louis models display a strong positive relationship.
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Chart 7

Misery Index
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What is most obvious from the chart is the incon-
sistency with histerical experience. The slopes of the
simulation results arve roughly consistent, but the
general level is vastly different. For the St. Louis
model, the inconsistency arises because of the use of
the serial correlation adjustment in the simulations.
With long-terin rates in late 1981 well above the infla-
tion rate, this differential only gradually disappears
during the simulation period. It appears that the large-
scale models are following a similar procedure. In this
regard, it seems that most of the models would do
much better at predicting the change in long-term
rates, rather than the level itself.

Chart 6 plots the simulation results for inflation and
short-term interest rates. Again, with the exception of
the Chase model, the models demonstrate substantial
similarities. The St. Louis model tends to simulate the
lowest level of short-term rates for a given rate of
inflation. The historical line, as in the case of long-term
rates, is below all the model results, but the discrepan-

cy is not as great as that for long-term rates. All the
models, with the exception of the Chase model, in-
corporate an inflation premium into short-term rates,
suggesting that the lower the inflation rate, the lower
short-term interest rates will be.

THE POLICY IMPLICATIONS OF
THESE SIMULATION BESULTS

The discussion above emphasized the long-run
properties of econometric models as revealed by the
simulation results. What remaiuns to be determined are
the implications of these results for long-run monetary
policy. From this longer-run perspective, do the mod-
els’ simulation results favor a strategy of slow M1
growth, fast M1 growth or something in between?

To aid in this assessment, a crude index, called a

“misery index,” is constructed to summarize the re-
sults. The index is simply the sum of the inflation rate
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and the unemployment rate at some point in time. !

Constraction of such an index is, of course, simplistic,
vet it provides general information for evaluating the
effect of the alternative monetary strategies.

Chart 7 summarizes this misery index for the 1987
91 period for the four econometric models. In general,
the simulation results indicate that there is a long-run
payoft from following a slow M1 growth strategy, the
results from the Chase model provide the only excep-
tion. There seems to be little basis for choosing be-
tween sudden and gradual deceleration to zero money
growth, however, hecause the misery index differs
little when these strategies are compared. An evalua-
tion of these strategies would involve a more detailed

"his simple index originated with the late Arthur Okun, aithough
he called it a “discomfort index.” The term “misery index” is used
by Jerome L. Stein, Monetarist, Keynesian and New Classical
Economics (New York University Press, 19823, p. 158,

22

JANUARY 1983

analysis of the adjustment path of inflation and anem-
plovment.

The general levels of the misery index for the four
models indicate substantial variation in the predicted
effects of alternative monetary strategies. For the slow
M1 growth scenarios, the St. Louis model is by far the
most optimistic, and the Chase model is the most
pessimistic. For the fast M1 growth strategy, Chase is
most optimistic and Wharton is most pessimistic.
Thus, using this set of results, a policymaker is con-
fronted with a disturbing diversity of opinion. Yet,
three of the four models show a definite pavolf from
following a strategy of slow to moderate growth of M 1.

SUMMARY AND CONCLUSIONS

This article, extending recent work by Robert Wein-
traub at the Joint Economic Committee, has compared
simulation results from various econometric models to
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the historical record of the last 26 years. The emphasis
is on the longer-run economic impact of alternative
money growth scenarios. No single model was found to
be consistent with the historical record on all counts.

The simulation results generally show, however, the
positive consequences of following a slow M1 growth
strategy. Higher rates of money growth are associated
with higher rates of spending growth, which eventual-
ly are reflected in higher inflation rates. Using a simple
social loss function called the misery index, three of the
four models indicate that, over the long run, unem-
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plovment gains, if any, are insufficient to offset the
increase in inflation.

Consequently, this article like the JEC study
before it — concludes that there are no long-run eco-
nomic gains from higher rates of money growth. This is
troe even though the models run counter to historical
experience in some important aspects. Moreover, the
results indicate that higher inflation rates are associ-
ated with higher levels of both short- and long-term
interest rates, so that interest rates tend to be higher
when the faster monetary strategies are {followed.
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Appendix
Revised Form of St. Louis Model

The version of the §t. Louis model used for the Equation 5 is estimated with ordinary least squares.
simulations in this article is summarized in table 1, Three characteristics differentiate this model from the
with the coeflicients given in table 2. Equations 1-4 are original version published in 1970: (1) most variables
estimated with Almon constraints on the coefficients. are entered in rate-of-change form rather than first-

difference form; (2) the demand slack variable is en-
tered in real rather than nominal terms; and (3) where
relevant, the model’s equations have been corrected
for serial correlation problems.
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