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£ NAPRIL 1970, Leonall Andersen and | published an
article, “A Monetarist Model for Economic Stabiliza-
tion,” in this Review.' In this article, we developed a
small model of the US. economy purporting to explain
the movements of certain key economic aggregates,
namely, nominal GNP, output {(real GNP}, prices, un-
employment and short- and long-term interest rates.
The model's focus was on the role of monetary aggre-
gates, in particular, M1, in the determination of these
econormic variables.

The purpose of the present article is to review this
model in light of developments since 1970, This review
begins with a discussion of the development of the
original model and is followed by an explanation of
the key differences between it and the current version
of the model. This current version is analyzed by
demonstrating its response to shocks and its ability to
simulate, ex post, movements of nominal GNP, cutput,
prices, unemployment and interest rates.

In 1970, macroeconomic model-building was a pop-
ular exercise. The Michigan and Wharton models,
which had existed for a number of vears, were conlin-
ually being modified and updated® The FRB-MIT
maodel, first published in 1868, was still being refined?
The Ilata Resources model was in the development

tAndersen and Carlson (1970).
2See Klein and Burmeister (1976), pp. 188--210 and pp. 248-70.
*de Leeuw and Gramlich {1968 and 1969}.

stage * Each of these models contained a large number
of equations and focused on a sectoral breakdown of
GNP derived from the Kevnesian approach to GNP
determination.

Andy and 1 felt that these models did not place
proper emphasis on the role of monetary actions.
Furthermare, they focused primarily on the short run
-- a projection horizon of, at most, several quarters.
We wanted a model that moved from the short-run to
a long-run dynamic equilibrium with appropriate rec-
ognition being given to initial conditions in this pro-
cess. In addition, we wanted a model thatl was small
enough that the interrelationships among the vari-
ables could be understood easily. Moreover, we
sought to build on existing research at this Bank,
combining various results to shed light on the issue of
economic stabilization in a way that would overcome
some of the shortcomings of large-scale Kevnesian-
style models.

Our concerns about the state of model-building
strongly influenced our efforts to develop an alterna-
tive macroeconomic model of the US. economyv. We
were not concerned abhoul respecifying behavioral
equations for exampie, consumption, investment,
etc.); rather, we wanted to capture empirical relation-
ships between a relatively few key macroeconomic
variables that were implicitly grounded in economic
theory.

The fundamental building block of our model was
the Andersen-fordan (A-I equation, which focused on

tein and Burmeister (1976), pp. 211--31.




the two chief arms of policymaking, monetary and
fiscal actions.” Although this equation did not provide
a model of GNP determination, it was useful in fore-
casling and in policy simulations. In the A-J equation,
GNP was "determined” solely by current and past
monelary and fiscal policy actions; other influences
on GNP were found to be random during the sample
period investigated by Andersen-Jordan.

Another important building block in the construc-
tionr of the Andersen-Carlson (A-Cl model was the
interest rate equation, developed by Yohe and
Karnosky in 1969, in which interest rates were system-
atically related to past inflation® Their results were
consistent with the Fisherian theory of interest in that
thev showed that inflation premia are incorporated
into nominal interest rates.

To complete the model, we needed equations for
the unemplovinent rate and the price level. The most
famous and generally accepted unemployment rate
equation, developed by Arthur Okun, was easily modi-
fied for our purposes.” This equation combines a given
potential GNP with actual GNP to provide an estimate
of the unemployment rate.

Finding an appropriate price equation was a more
challenging task. Most large models used a wage-
markup equation and, in some cases, some type of
Phillips curve equation. These equations did not fulfill
our requirements. Instead, we developed a price equa-
tion that combined the Phillips curve results with
price expectations.* We used the coefficients on the
inflation terms in the long-term interest rate equation
as our measure of price expectations. We thought our
approach was novel, and it seemed to work quite
satisfactorily at the time. In retrospect, it seems rudi-

mentary and has not worked as well in recent vears.

The original model was recursive, with the particu-
lar form of each equation determined, for the most
part, by the data. Since 1970, several changes have
been made in the model in terms of the form of the

sAndersen and Jordan (1968).
§Yche and Karnosky {1969).
Okun {1962).

8See Considine {1969).

equations and the exogenous variables that are
included.

The original and current versions of the A-C model
are summarized in table 1. The model still has the
same number of key endogenous variables; however,
the three GNP variables — total spending, output and
prices — are now specified in rates of change instead
of first differences. This change was made in the 1970s,
when the first-difference form began to exhibit hetero-
skedasticity? In any event, the rate-of-change form is
easier 1o interpret, and the fundamental properties of
the model are unchanged. Monetary actions have a
short-run effect on output and a long-run effect on
prices; fiscal actions have little effect on output or
prices in either the short- or long-run.

Another change was the addition of two more exog-
enous variables — energy prices and exports. This
change, necessitated by developments in the 1970s,
was a crude way to incorporate such complex fac-
tors." Nevertheless, it enabled us to keep the model
small. Furthermore, changes in energy prices also
enter the current model through their influence on
potential GNP,

Another change, not shown explicitly in table 1, is
the redefinition of two exogenous variables — poten-
tial GNP and federal expenditures. Potential GNP is
now estimated using production-function methods
developed by Rasche and Tatom.” Federal expendi-
tures are now cyclically adjusted rather than high-
employment.” The rationale underlying the fiscal
measure remains the same — to construct a measure
of federal spending that excludes the cyclical effect of
the economy on the budget.

Finally, in the current version, the price, long-term
interest rate and unemployment equations are ad-
justed for autocorrelalion to avoid biasing the esti-
mated standard errors of the coefficients.

Although these changes make it impossible to com-
pare meaningfully the summary statistics for the two
versions, the two versions show similar estimates of
the impact of monetary and fiscal actions. An
equation-by-equation comparison is summarized in
the shaded insert on page 21.

#Carison (1978).

*Hasche and Tatom {1977b).
“"Rasche and Tatom (1977a).
*de Leeuw and Holloway (1983).
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St. Louls Model Or:gma! VS. Current Version
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To demonstrate the properties of the current
madel, it was subjected to three different "shocks.” in
each case, the shock began in 171975, and the simu-
Iated response was calculated through 1V/1984. The
three shocks are™

1. Fisecal shoek. An increase in cyclically adjusted
expenditures equal to 1 percent of GNP.

2. Monetary shock. A gradual increase in M1 over
a year to 3 percent ahove the base path.

3. Supply-side shock. A Jowering of the world oil
price by 20 percent.

The results of simulating the model with each shock
are shown in tables 2—4. These results are summarized
in tabie 5.

PThese are the shocks simulatea for Professor Kiein's model com-
parison seminar, which was reorganized in 1985. For results of the
earlier seminar in the 1970s, see Klein and Burmeister (19786).

Tod
P

The increase in cyclically adjusted expenditures
guickly influences total spending. The total effect,
however, is at most a 37 percent increase or a mea-
sured elasticity of 08. The fiscal multiplier, AY/AE,
using average values for 1978-79 (the middle of the
sample period), is .38. This is much lower than other
economelric models."

The dynamics of the model indicate that the inilial
increase in total spending is transmitted first and
temporarily 1o real GNP, then fully to the price level. In
fact, it appears that the price level overshoots its final
equilibrium, implying an undershooting of real GNP,
Outpul and the price level continue to oscillate after
40 quarters, but the fiscal shock has essentially ne
effect on output in the long run. Consequently, the
effect on the unemployment rate is small, with the
oscillation of the unemployment rate synchronous
with output. Similarly, the effect on the long-term
interest rate is negligible even four or five years after
the shock, as interest rates rise with inflation and fall
when the rate of inflation declines.

*“See Klem and Burmeister (1976}, p. 338.




A monetary shock works through the model in the
same way the fiscal shock does — via total spending.
The difference is that the effect is much faster and
larger. Normally, a monetary shock is fully reflected in
total spending afier four guarters {see eguation 1 in
table 13, With the experiment reported here, M1 builds
up over a year's time to 3 percent above the base path.
Consequently, the full effect on total spending is not
registered until the seventh quarter.

The dvnamics of the model take over quite quickly
with respect to output and the price level. Output
initially rises, but after four years returns close to its
base palth level; it then {alls below the base level as the
inflation rate continues to increase. In fact, the elastic-
itv of the price level peaks at 1.27 after seven vears. The
40-quarter simulation is not long enough to determine
the nature ol the long-run equilibrium.

The monelary shock produces a strong oscillatory
movement in the unemployvment rate, Initially, this
rate drops quickly, falling to almost one percentage
point below its base path after only six quarters. Alter
four vears, U moves back to its base path and then

increases above i, staving there for the remainder of

the simulation period.

The effect of the monelary shock on interest de-
pends directly on the price level response. Inflation
and interest rates respond slowly to the shock. As long
as jnflation increases, interest rates rise above their
base path. When inflation stows after about seven
vears, inlerest rates move back toward their base path.
As with several other variables, the simulation period
is not long enough to determine the nature of the final
equilibrivm.

To simulate the effect of a supply shock, the price of
oil per barrel was assumed to drop 20 percent, which
reduces the relative price of energy by 8 percent. tThis
variable directly affects the price equation and indi-
rectly affects the price level because the drop in the
price of oil is assumed to instantaneously increase
potential output by 4 percent.” By assumption, total
spending is not affected by the supply shock, that is,
the relative price of energy is not included in the total
spending eguation. This assumption is in dispute,
however, as Tatom argues that total spending is tem-
porarily affectedd by such a shock®

“Rasche and Tatom {June 1977},

“atorn (1981}, His argument rests on the significance of only one of
the lagged values of PE. For this reason, this variation has not been
introduced into the version of the mode!l summarized in table 1.




-'_The Current Model’s Response to a Supply—Slde Shock
: (shocked values denoted by pnme) _ L
' Exogenousvanables : ST En&osjeﬂ'oas\fariables- =

Guarbers : S
elapsed’ - PE'!PE COXEXE LYY : XX SRR Ul RL-RL
1 9200 1.0040 - - - .. 1.0000 1.0000 . ., .9998 - 108 . ~.003
2 - ..8200. .. 100400 - 10000 9999 8998 . L 72 . <008
3 9200 . 0010040 - 00100000 - 10015 . 8992 - 130 L0186
.4 92000 100400 -0 100000 0 10006 0 .9988 - 000 1320 . 023
o .820000 - 0 10040 .. 100000 - . 1.0019 . - .9984° .. 410 L. -.030
L6 8206 100400 0 1.0000 010026 COU9E8t o071 T - 035
S A C92000 0100400 0 100000 0 10080 .0 9978 T 049 - - 040
S 2000 100400 T R0000T 10081 0976 T 040 044
Sq U genn 0 1004000100060 10635 C . .19963 . 080 . . —058
AR L0200 10040 EULT0000 ) 10049 - 0 8ee8 o agRE T L — 0684
-+ SR 100400 10 1.0000 L0048 000460 S 039 <059
P4 LoR0040 0 100000 T 1006 9944 0 0 —093. . 043
o2 ©1.0040 U 10000 - 00 100507 0099460 . —057 0 =022
R - RS LoRgodeT s feod s L 10050 0 9B Y - 044 . ~ 004
- T O 40040 0 0080 10044 0 993 ~ 018 . . 0N
ApT ©5.1.0040. 0010000 10046 09957 T - .029 C 018

NOTE To calculate percent change f:}r PE, XP Y X and P, subtract 1 and mulhply by 100 U'—U and RL'«R are dszerences of prarcents

."I"abfe 5

Estimated Elasticities for the Current Model
With respect to With respect to With respect to

GQuarters fiscal shock (E} monetary shock (M) supply shock (PE)
elapsed Y X P Y X P Y X P
1 R 05 00 29 21 00 00 - 00 .00
2 08 .06 .00 38 26 .01 00 00 o1
3 07 08 01 43 45 02 00 -.02 01
4 07 04 02 .58 .52 04 00 -1 02
8 .08 .04 05 91 62 30 .00 —-.04 .03
12 08 60 07 91 29 60 00 —.04 05
16 .08 —.60 .08 21 .05 86 00 - 08 .08
20 .08 - 04 10 91 —-.17 1.06 00 —.06 07
24 ' .08 —.03 11 41 —.27 1.20 00 -.08 07
- 28 .08 - .05 12 .91 - .36 1.27 .00 - .06 07
32 .08 Co- 04 a2 Ryl —.32 1.23 .00 -.06 .07
36 : 08 -.02 09 91 -.23 1.14 00 —.06 .06
40 . 08 00 08 Rk -.12 1.04 00 - .06 .05

Tables 4 and 5 show that output and prices respond  small. In fact, the elasticities (calculated with respect
quite slowly to this shock. Moreover, the maximum to the relative price of energy! are similar in magnitude
effect, which oceurs after abourt six vears, is relatively  to those for federal expenditures.
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To praovide some indication of model performance,
the model was simulated ex post during several peri-
ods after 1969. Denoting such simulations as ex post
means that all simulations were within the sample
period and the exogenous variables took on their
actual values. All simulations were dynamic; that is,
once the simulation was started, the model generated
its own lagged values.

These simulations are summarized in charts 1-3
and table 6. Unfortunately, these results mean little by
themselves because Lhere is no basis for comparison.
Results for similar simulation exercises with other
models have been published for the 1960s and early

1970s, but are not readily available for more recent

periods. Consequently, any conclusions about the
model's performance are impressionistic.

Charts 1-3 show the results of simulating Y, X and P
for the full simulation period from 1970 through 1984,
Since the tolal spending equation contains no endog-
enous variables, the model simulation shown in chart
1 simply shows the {it of that equation. That fit obvi-
ously does quite puorly on a quarter-to-quarter basis
but seems to follow the contours over several quarters,
almost as if a moving average had been applied to the
actual observations. A desirable feature of this equa-
tion is that the quarter-to-quarter errors do not tend to
cumulate over timme. The errors in the estimated equa-
tion are not correlated.

Table 6 shows that the BMSE of Y increases over




Chest 2
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SRMSE for X was less than for Y, apparently reflecting
the emerging importance of aggregate demand shocks
relative to supply-side shocks during these periods.

time and, even when standardized by the level of GNP

(SEMSE), it continues to grow as the simulation period
moves toward the present. This suggests that the
relationship between Y and M has become looser
The results of simulating the inflation rate over the

1970-84 period are shown in chart 3. Generally speak-
ing, the movements were approximated during the
187077 period, but the acceleration starting in the
second guarter of 1978 was not picked up until a year
or su later. The essence of the general deceleration

from mid-1980 was captured, but since mid-1982, the

model has overestimated inflation by about 2 percent-

recently.

The relative degree of success in simulating total

spending is carried over to the simulation of output.
The model simulated X well over the periods, although
it underestimated economic strength during the ex-
pansion from the 1973-75 recession. The other period
of substantial difference has occurred since the third
quarter of 1983, The model indicated a recession,  age points.
These visual impressions are borne out in the calcu-
lation of BMSE for the GNP deflator. The shortest and
latest period was best with a standardized RMSE of
2.62 percent. The 1975-84 period was the worst with
an SBMSE of 4.15 percent. The simulation for the

which did not occur.
when the model is simulated over different periods,
no consistent pattern emerges for the SEMSE for X. In
the 1970-84 period, the SRMSFE for X exceeded that for
Y. In the 1975-84 and 1979-84 periods, however, the
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overall period was in between, with an SAMSE of 2.79
percent.

Table 6 shows that the RMSE for simulations of the
civilian unemplovment rate and the Aaa bond rate do
not vary by much over different simulation periods.
The RMSE is more meaningtul for these comparisons
than SRMSE because the RMSE is already expressed in
percentage points.

Simulations of the moverments of the Aaa bond rate
were generally unimpressive. Although the BMSE was
little different {for the alternative simulation periods, it
increased as the simulation was brought closer to the
present,

&

The 5t. Louis model, as originally published in April
1970, was designed o focus on the importance of
monetary actions in the determination of spending,
cutpul and prices. Iis structure differed substantially
from other economeltric modets at that time, it con-
sisted of the Andersen-Jordan GNP equation and sev-
eral other empirical relationships; it was recursive in
form. It estimated GNP directly using monetary and
fiscal variables, in sharp contrast to the conventional
approach of estimating the components of GNP and
then summing them to obtain a GNP estimalte.

Since 1970, the general form of the model has been
maintained, but several changes in its specification
and estimation have been made. One notable change
has been simplification — using rates of change in-
stead of first differences. Another is the addition of
supply-side variables — the relative prices of energy
and price control and decontrol dusrunies and, most
recently, a dummy in the GNP equation to capture the
shift in the relationship since 1981, Other changes
included alternative estimates of potential output and
tederal expenditures, and adjustments for autocorre-
lation in several of the equations.

Despite these changes, the properties of the model
remain essentially unchanged. Monetary actions have
a large short-run effect on total spending, output and
unemployment; over the long run, however, the effect
on total spending is almost entirely reflected in the

that disappear {in terms of output] quite quickly.
While the supply-side effects are not strong according
to conventional elasticities, these effects can be impor-
tant if energy prices move dramatically.

The performance of the model is difficull to gauge,
but, for the most part, the simulation results were
deemed successtful. Ex post simulations are the con-
ventional method of assessing a model's performance,
bul they are more meaningtful when compared with
those from other models. There have been no pub-
lished studies of how other models are performing in
the 1980s. A more accurate evaluation awaits comprari-
son with similar results from other current models.
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