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An Econometric Business Cycle Model with
Rational Expectations: Policy Evaluation Results

by

John B, Taylor*

This paper evaluates alternative monetary policy proposals within the
context of a quarterly econometric model of wage and price dynamics with
rational expectations. Wwhen embedded in a simple macroeconomic structure
for aggregate demand, these wage-price dynamics generate "business-cycle"
swings in output and inflation. We assume that the objective of policy is
to stabilize these business cycle swings.

From a theoretical viewpoint, monetary policy can affect the relative
size of these business cycle fluctuations by determining how much of a given
change in wages or prices is accommodated by a change in the money supply.

However, the quantitative impact of monetary policy on these fluctuations

heavily depends on whether outstanding wage contracts or simple expectations
of future inflatién are the predominant force behind the dynamics of infla-
tion.l By evaluating policy within an empirical model which has both a
reasonably detailed description of contracts and rational expectations, our
eventual cobjective is to obtain some estimates of this quantitative effect
of policy.

The econometric model we use has been derived and estimated in Taylor
(1979a) but is summarized below in Section 1. 1In this paper we take as
given the estimated values of the structural parameters of the model and
consider various alternative values of the parameters of the monetary

policy rule. By calculating how the reduced form parameters of the model
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change with changes in the policy rule we are able to measure the effect of
policies under rational expectations. The approach is described in Section 2.
Using . his approach we compare policies in four different ways: first, we
determine how the "stochastic equilibrium" of the econometric model is
altered when the policy rule changes; second, we determine how the response
of the economy to particular economic shocks is altered when different
policy rules are instituted; third, we compare the actual behavior of the
U.S. economy during a particular historical period (1973:1 - 1977:4) to

how the economy would have behaved if alternative policy rules had been in
operation during the period; fourth, we determine the employment and output
behavior associated with a monetary disinflation in which the rate of the
growth of the money supply is reduced either suddenly or gradually from

a given historical level.



1. A Summary of the Model

The model describes the behavior of 5 endogenous variables: real
output (v), the output deflator (p), the money supply (m), the unemployment
rate (-e), and compensation per manhour (w). It is fit to quarterly U.S.
data during the period 1961:4 - 1977:4, after a logarithmic transformation
and a linear trend are removed. Hence, the model should be viewed as a
description of the deviation of the various variables from secular trends.
There are no explicit exogenous variables in the model. A monetary policy
rule is estimated along with the other structural equations. Identification
is achieved through a combination of rational expectations restrictions

and the omission of particular current endogenous variables from certain

equations.

The estimated structural equations of the model are:
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The random vector u, = (u ., u , um

1] 4 .
¢ ot’ Yot P uxt) is assumed to be serially

t et
uncorrelated with zero mean. The estimated variance covariance matrix of

these errors is given by

/1.12: |
I’ *

287 .334 i -4
(7) Q .307 .042 .299 i x 10
-.040 .045 -.022 .081 !
.003 .043 .062 .023 .259/

The first equation is a simple description of output as a function

of the stock of real money balances. The dynamics of the relationship
between output and real balances is approximated through the serial
correlation structure rather than through lagged output or lagged real
balances. This is mainly for computational convenience, but the constraints
which such an approximation may place on the equation should be recognized
in certain policy simulations.

The second equation is a markup equation for the price level, based on
wage costs and other omitted variables. The third equation is the monetary
policy rule. It describes how the monetary authorities adjust the money
supply in response to expected deviations of prices, wages, and output from
target secular paths. The estimated values of gl and 9, are -.46 and .99
respectively. In writing down equation (3) we do not enter these specific
values, since we will be concerned with varying these parameters. The
central purpose of this paper is to see how variations in the policy para-
meters gl and 9, affect the performance of the economy. Equation (4)
assumes that the rate of unemployment (-e) is proportional to the percentage
deviations of real output from trend.

Equations (5) and (6) describe the wage dynamics of the economy and
are the main focus of the model. The variable xt is an index of contract

wages set in period t. It measures contract wage decisions for a spectrum



of contracts varying in length from 1 to 8 quarters. Equation (5) indi-

cates how the aggregate wage w_ is a weighted average of current and past

t
contract wages, with the weights depending - the distribution of contracts
by contract length. We assume that this distribution is constant over time,
and obtain estimates of it during the sample period. Equation (6) is the
contract wage determination equation. It states that contract wages are
set relative to expectations of future wages and expectations of future
labor market conditions. It is assumed that contract wages are influenced
by price developments (catch-up effects) represented by the cross serial
correlation in the equation for X - In forming expectations of future wages
and employment conditions, workers and firms take account of the structure
of the aggregate demand side of the economy as well as the policy rule.
This means that the parameters of all equations of the model (including
the serial correlation parameters) enter into the equations describing the
forecasts. This interaction between equations in the model places numerous
restrictions on the coefficients which must be taken into account in the
estimation and policy formulation process.
For policy evaluation, equations (1) through (6) must be solved to
eliminate the expectations variables. Doing so results in a 5 dimensional
vector ARMA model the coefficients of which depend on the policy parameters.® The

details of this solution procedure are given in Taylor (197%a). The general

form of this ARMA system can be represented as

(8) Aozt = A(L)zt + B(L)ut

= ', 5 trix A_ contains structural
where zt (yt, pt, m . et, wt) The 5 x 5 matr 0

parameters which are assumed not to depend on the policy parameters. The matrix



polynomials A(L) and B(L), which are 7th and llth orders respectively,
depend explicitly on the policy parameters. The relationship between

the reduced form and the pulicy parameters does not have a closed form but
can be evaluated numerically. This is illustrated in Tables 1 and 2.

Table 1 gives the values of the matrix polynomials A(L) and B(L) when the
policy parameters are set to their estimated values along with all the other
parameters in the model. These parameter values for A(L) and B(L) are the
maximum likelihood estimates of the ARMA model as constrained by the rational
expectations relationships between the equations, as reported in Taylor
(1979a). As mentioned above the estimated values of gl and = are -.46 and
.99, respectively. When these parameter values are changed, the parameters
of A(L) and B(L) will also change. For example, when 9, is increased from
-.46 to 0, representing a more accommodative policy, the parameters of A(L)
and B(L) shift from those given in Table 1 to those given in Table 2. Note
that most of the 172 parameters in Tables 1 and 2 change as a result of the
shift in the single parameter gl. The only parameters which do not change
are the 8 exogenous serial correlation parameters in the output and unemploy-
ment equations (B(1l,l1) and B(4,4)). This strong interaction between policy
parameters and econometric equations is due to the rational expectations
assumption.

Considering first the autoregressive parameters in the wage equation
A(5,5), the effect of the more accommodative policy is to raise uniformly
these autoregressive weights. The moving average weights in the wage equa-
tion are also increased. As one would expect, moving to an easier monetary
policy raises the coefficients of the lagged dependent variables in the wage

equation and thereby increases the persistance of wages. Because of the
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markup relationship between wages and prices, the effect of a more accommo-
dative policy on the price dynamics is similar to tﬁat of wages.

The B(3,2) parameters measure the_impac; of price changes on the money
supply. These enter not only directly through the forecast of prices in the
money supply rule, but also through the wage forecast in the money supply
rule. The increase in the parameter gl has the’effect of increasing the
response of the money supply to price movements since the B(3,2) parameters

are much higher in Table 2.
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2. Policy Evaluation of Alternative Money Supply Rules.

In this section we consider three alternative ways of comparing the
performance of the estimated economy under different policy regimes. First,
we consider how the economy would behave over an extended period of time by
evaluating the equilibrium distribution of the endogenous variables as a
function of the policy parameters. This distribution indicates how the

economy would operate if subject to random shocks with the same distribution

as those observed during the 1961:1 - 1977:4 sample period. Since we have
normalized the endogenous variables to have zero means, we focus on the

steady-state covariance matrix of the equilibrium distribution.

2.1 Steady State Covariance Matrix of the Endogenous Variables

From equation (8) we have that

- -1
9) =z = A, A(L)zt + A B(L)ut
S | -1,-1
= [T - A, A(L)] "A  B(L)u,

[ -]

B izoeiut-i

where the matrix series ei is a function of AO’ A(L), and B(L. and hence is a
function of 9 and 9,- The steady state covariance matrix of the vector of

endogenous variables z, is therefore equal to

(10)  V(g,.,q,) = ) 8.00;
i=0

where Q is the variance covariance matrix of the serially uncorrelated shocks u, -
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If the system (8) is stable, (10) is a convergent series and hence can be
evaluated to within any desired level of accuracy.

We will focus primarily on the diagonal elements of V, the variance of
the steady state distribution of each endogenous variable. Table 3 shows
these diagonal elements in percentage standard deviation units. Recall that
each variable is measured as a deviation from secular trend; £for example,
when 9, = 0 and 9, = .99, the case illustrated in Table 2, the standard
deviation of output around trend is 1.5 percent.

Most of the variation in the policy parameters in Table 3 is confined
to 9y with 9, held to zero. The reason for this is that the sum of
gl and g2 is quantitatively more important than the individual values. This is
illustrated by comparing the results when gl = 0 and 9, = .50 with gl = -.46.
and g, = .99. The steady state distribution is the same in both cases, and
, the sum gl + 92 = .5 in both cases. The same results follow from comparing
the last two rows in Table 3. Evidently, the total degree of accommodation
is more significanf in this model, than the differential accommodation between
prices and wages. This result reflects both the markup assumption
we have used for determining prices and the nature of the feedback of

prices into the wage equation.

In any case, because only the sum of 9, and 9, is important, most of the
policy comparisons in Table 3 consider only variations in 9y Alternative
policies range from almost full accommodation in the top row of Table 3 to
no accommodation in the last two rows. As policy moves in a less accommo=-

dative direction the variability of real variables--output and unemployment--
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increases, while the variability of the nominal variables--prices, wages, and the
money supply--increases. The estimated policy (g1 = -.46 and 9, = .99) is
half-way between these two extremes.

Focusing on oy and op it is clear that small changes in policy in either
direction from the estimated policy, lead to point-for-point changes in out-
put variability and price variability. That is, when the standard deviation
of output increases by .1 percent, the standard deviation of prices falls by
.1 percent. This may seem paradoxical in the sense that wages and prices are
"sticky" in this model so that changes in money should result in more of a
change in output than in prices. The paradox is resolved by noting that the
standard deviation of these variables measures their behavior on average
over a long period of time. 1In the short run wages and prices may be rigid
but in the long run they adjust. Measures of economic performance such as
the standard deviation in the steady state distribution combine these two
features.

Note that ﬁhis point-for-point tradeoff changes as the policy parameters
move away from the estimated policy. At the extreme of a very accommodative
policy, reductionsin output variability are accompanied by very large in-
creases in price variability. Similarly, at the extreme of non-accommodation,
more price stability is very costly in terms of increased output variability.

It should be emphasized that other properties of the equilibrium dis-
tribution are also important for evaluating policy. The spectral density
matrix--not shown here--would show how much of the changé in variance occurs
at low versus high business cycle frequencies. 1In this model it can be shown
that much of the reduction in price variance which comes from a tighter

monetary policy occurs at the low frequencies. That is, tighter policy
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reduces the variance and the persistence of prices. Some of these pro-

perties of the model are evident in what follows.

2.2 Comparison of Policies during the 1973:1 - 1977:4 Period

Comparative policy analysis in econometric models is usually achieved
by simulating alternative paths for the policy variables in the reduced form
of the model over some historical period. The steady~state covariance
matrix presented above is conceptually different from such comparisons
since it is not restricted to a particular episode. 1In effect the performance
of the economy is evaluated over some arbitrary period with the shocks
generated by the distribution of the residuals in each equation. In this
section we address the policy evaluation problem in a way which corresponds
more closely with the usual approach by asking how the economy would have
performed in the mid-1970s if alternative policy rules had been in operation
at the start of the simulation period and had been maintained throughout.

Technically, this is done by simulating the model with the actual esti-
mated shocks in each equation in each time period, but with different policy
rules determining the response of the money supply to these shocks. We
consider two alternatives to the estimated policy: a more accommodative
policy with 9, = 0 and 9, = .99 and a less accommodative policy with 9; = 0
and 9, = 0. These alternative policies correspond to the first and last rows
of Table 3.

The results of this comparison are presented in Tables 4 and 5. The
inflation effects of the different policies are shown in Table 4 while the

output effects are shown in Table 5. As before, output is measured as a
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TABLE 3

Effect of Policy Parameters on the
Behavior of the Endogenous Variables

9, g, oy o o 9, 9,
.0 .99%* 1.5 8.8 8.8 0.5 8.7
.0 .95 1.5 6.0 5.8 0.5 5.8
.0 .90 1.6 5.0 4.6 0.5 4.8
.0 .85 1.7 4.5 4.0 0.6 4.3
.0 .80 1.7 4.1 3.5 0.6 3.9
.0 .75 1.8 3.9 3.2 0.6 3.7
.0 .70 1.9 3.7 3.0 0.7 3.5
.0 .65 2.0 3.6 2.7 0.7 3.3
.0 .60 2.1 3.4 2.5 0.8 3.2
.0 .55 2.2 3.3 2.4 0.8 3.1
.0 .50 2.3 3.2 2.2 0.8 3.0
-.46%* .90 2.3 3.2 2.2 0.8 3.0
.0 .45 2.4 3.1 2.1 0.9 2.9
.0 .40 2.5 3.1 1.9 0.9 2.8
.0 .35 2.5 3.0 1.8 0.9 2.7
.0 .30 2.6 2.9 1.7 1.0 2.6
.0 .25 2.7 2.9 1.7 1.0 2.6
.0 .20 2.8 2.8 1.6 1.0 2.5
.0 .15 2.9 2.8 1.5 1.1 2.5
.0 .10 3.0 2.7 1.5 1.1 2.4
.0 .05 3.0 2.7 1.4 1.1 2.4
.0 .0 3.1 2.7 1.4 1.2 2.3
-.46* .50 3.1 2.7 1.4 1.2 2.4

Note: The policy parameters g, and g, are the elasticities of the
money supply with respect to pF¥ices and wages, respectively,
as given by the policy rule. The o parameters are the standard
deviations (in percent) evaluated at the equilibrium distri-
bution as a function of these policy parameters. The asterisk
represents the estimated value of the policy parameter during
the sample period 1964:1 - 1977:4.
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deviation from a secular trend. For each of the policies a tradeoff between
higher inflation and higher output levels is evident. (Such a tradeoff

does not exist in the long run, however. It appears here because only a

single episode is considered.) For the estimated policy the rate of infla-

tion averaged 6.9 percent over the 4 years ending in 1977:4, while output
averaged 2.9 percent below normal. The more accommodative policy cuts this
output loss to zero but results in a much higher rate of inflation (8.8 percent),
which is accelerating rapidly at the end of the simulation period. The less
accommodative policy increases the output loss and has a corresponding reduc-
tion in the rate of inflation.

The inflation reduction that is associated with the less accommodative
policy as compared with the actual policy, is somewhat more than implied by
many econometric models without rational expectations or without an explicit
model of contracts. A consensus estimate is that "the cost of a 1 point

reduction in the basic inflation rate is 10 percent of a years GNP" (Okun,

1978) . According to the columns of Tables 4 and 5, if real output averaged
2 percent below the actual performance, inflation would have averaged one
percentage voint lower. If output had been 3 percent higher, inflation
would have been about 1-1/2 percent higher on average. Additional results

on the real effects of disinflation are presented in Section 3 below.

2.3 Effect of Unanticipated Shocks

A third way to compare the alternative policy rules is to examine how the

economic system behaves when subject to particular isolated shocks. This
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TABLE 4

Inflation Effects of Alternative Policy Rules 1973:2 - 1977:4
(quarterly percent change in the GNP deflator, S.A.A.R.)

More Less

Estimated Accommodative Accommodative

Policy Policy Policy
73:2 7.0 6.0 6.4
73:3 7.4 6.7 6.6
73:4 8.6 8.8 8.4
74:1 8.7 7.9 7.2
74:2 9.8 10.8 10.0
74:3 12.2 11.6 10.0
74:4 13.5 12.8 10.8
75:1 8.5 11.6 8.8
75:2 4,3 7.6 4.3
75:3 7.1 8.8 5.9
75:4 6.6 7.6 4.8
76:1 3.9 5.2 2.9
76:2 4.7 6.4 3.6
76:3 4.5 6.4 3.6
76:4 5.7 7.4 4.4
77:1 6.0 7.8 4.8
77:2 7.7 11.6 6.4
77:3 5.1 7.6 3.9
77:4 5.5 10.4 6.8
4 quarters ending:
74:4 11.1 10.7 9.5
75:4 6.6 8.9 6.0
76:4 4.7 6.4 3.6
77:4 6.1 9.3 5.4
4 years ending:
77:4 7.1 8.8 6.1
Note: For the estimated policy él = -.46 and &2 = .99.

For the more accommodative policy gl = 0 and g2 = .99,
= 0.

For the less accommodative policy 9, = 0 and 9, =
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TABLE 5

Output Effects of Alternative Policy Rules 1973:2 - 1977:4
(percent deviation of real GNP from secular trend)

More Less
Estimated Accommodative Accommodative
Policy Policy Policy
73:2 3.9 2.1 4.0
73:3 3.5 2.0 3.3
73:4 3.2 1.9 2.7
74:1 1.3 0.6 1.0
72:2 0.0 -0.1 -0.4
74:3 -1.5 -0.3 -2.0
74:4 -3.7 -1.7 -4.8
75:1 -6.9 -3.9 -8.7
75:2 -6.3 -2.5 -8.6
75:3 -4.6 -1.4 -7.2
75:4 -4.8 ~-1.3 -6.7
76:1 -3.4 0.1 -4.8
76:2 -3.3 0.7 -4.8
76:3 -3.5 0.8 -5.3
76:4 -3.8 0.2 -6.2
77:1 -2.9 1.3 -5.4
77:2 -2.3 2.4 : -5.2
77:3 -1.7 3.4 -4.9
77:4 -2.5 2.7 -5.8
average for 4
years ending
1977:4 -3.1 0.1 -5.1

Note: See Table 4 for the specific parameter values associated
with each policy.
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comparison complements the analysis of Sections 2.1 and 2.2 by abstracting
from the possible {nteraction of shocks and by tracing out the dynamic
response of the system. We have experimented with shocking the system with
both temporary and permanent shocks to each equation. To keep the analysis
from becoming too lengthy we focus on temporary wage shocks in this section,
and examine only the output and price responses.

Table 6 shows the response of the system to a temporary wage shock under
the same 3 alternative policy regimes examined in Section 2.2. Three general
properties of the model and the policies are worth emphasizing. First, the
gradual impact of a wage shock on both prices and output is evident in
Table 6. The peak effect of the shock occurs after 4 quarters for the esti-
mated policy and the less accommodative policy, and after 7 quarters for
the more accommodative policy. This gradual impact is due to the staggered
wage contracts: it takes several periods before a shock passes through the
several levels of contracts.

Second, note that the persistence of the wage shock depends very heavily
on which policy is being used. For the more accommodative policy the wage
shock is still above the peak of the other two policies after 25 quarters and
is diminishing very slowly. The persistence of the price behavior is
mirrored by the output behavior. Although the depth of the downturn is much
lower for both the estimated and the less accommodative policies, these
downturns do not last as long. Moreover, after 20 quarters the other two
policies "overtake" the less accommodative policy and result in higher output
levels.

Finally, Table 4 indicates very clearly the difference between the

long-run and the short-run effects of policy. These were mentioned in
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Section 2.1 as an explanation for the point-for-point tradeoff between the
standard deviations of output and prices. In the short run a comparison of
the three policies shows how the temporary rigidity of wages implies that
output takes the major effect of a tighter monetary policy. The main differ-
ence between the three policies in the first several quarters shows up in
output rather than prices. However, in the longer run most of the differ-
ence is found in price behavior rather than output behavior. Comparing

rows 1 and 25 of Table 6 shows this effect most dramatically.
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TABLE 6

Effect of an Unanticipated Temporary Wage Shock
(Shock equals ten percent in initial quarter, zero thereafter)

More Less
Estimated Accommodative ‘Accomodative
Quarter Policy Policy Policy
Yy p Yy p Yy P
0
1 -4.2 7.0 -1.1 7.7 -8.5 6.7
2 -5.3 9.0 -1.5 10.5 -10.5 8.3
3 -6.6 11.1 -1.9 13.7 -12.8 10.1
4 -7.2 12.1 -2.2 15.6 -13.5 10.6
5 -7.1 12.0 -2.3 16.5 -13.0 10.2
6 -6.9 11.6 -2.4 16.8 -12.1 9.5
7 -6.4 10.8 ~-2.4 16.9 -10.9 8.5
8 -5.9 9.9 -2.3 16.7 -9.5 7.5
9 -5.4 9.1 -2.3 16.5 -8.5 6.6
10 -4.9 8.3 -2.2 16.3 -7.4 5.8
11 -4.5 7.6 -2.2 16.0 -6.5 5.1
12 -4.1 6.9 -2.2 15.8 -5.7 4.4
13 -3.8 6.3 -2.2 15.6 -5.0 3.9
14 -3.4 5.8 -2.1 15.4 -4.3 3.4
15 -3.1 5.3 -2.1 15.2 -3.8 3.0
16 -2.9 4.9 -2.1 14.9 -3.3 2.6
17 -2.6 4.4 ~-2.0 14.7 -2.9 2.3
18 -2.4 4.1 -2.0 14.5 -2.6 2.0
19 -2.2 3.7 ~2.0 -14.3 -2.3 1.8
20 -2.0 3.4 -2.0 14.1 -2.0 1.6
21 -1.8 3.1 -1.9 13.9 -1.7 1.4
22 -1.7 2.8 -1.9 13.8 -1.5 1.2
23 -1.5 2.6 -1.9 13.6 -1.3 1.0
24 -1.4 2.4 -1.8 13.4 -1.2 0.9
25 -1.3 2.2 -1.8 13.2 -1.0 0.8

Note: See Table 4 for the specific parameter values associated with each policy.
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3. The Real Effects of a Monetary Disinflation

The three types of policy evaluation presented in the previous
seciion have a common feature: they take the target rate of inflation
as given and consider how different monetary policies influence the
deviation of actual prices from this target trend. 1In this section we
consider the problem of changing an historically given trend inflation
rate, and the output effects that are associated with such a change,

Consider a situation in which the rate of inflation is viewed as
too high, and the objective of monetary policy is to bring this inflation
rate to a lower level--to disinflate the economy. Clearly, disinflation
requires a reduction in the rate of monetary growth. The important
question is how fast this reduction in money growth should be. The
"gradualist" proposal is that the reduction in money growth should be
slow. One rationale for the gradualist approach is that outstanding
contracts--such as the contracts described in the model discussed here--
will translaté a sudden reduction in money growth into a large loss in
output and employment. A gradual reduction in money growth will give some
time for contracts to adjust.3

The output effects associated with an announced program of monetary
aisinflation--either gradual or sudden--can be evaluated using the model
of this paper by changing the money supply rule to the following simple
form:
m_= [(1 - thy a-xita-x U

t t

where the disturbance term U is serially uncorrelated. An announced

monetary disinflation (unanticipated before the announcement date) can be

characterized by a particular realization of the disturbance process umt .
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For example, if umt equals -.0025 in quarter t=1 and zero thereafter,
then a permanent one percent (annual rate) reduction in money growth begins
in quarter t=1 and is perfectly anticipated starting at that time. If

k = 0 then the one percent reduction in money growth occurs entirely

in the first period. If k 1is greater than zero then the reduction is
gradual; more specifically it is phased-in geometrically.

Table 7 shows the effects of such a monetary disinflation for values
of k equal to 0 and .5 . It is assumed that the previous rate of
inflation was 10 percent and that all other shocks to the model are set
to zero during the disinflation. Hence, the important question about future
accommodation is ignored. The new target rate of inflation is 9 percent.

When the disinflation is immediate, the output loss is larger than
with the gradualist policy. Although the rate of inflation does not reach
9 percent as quickly under the gradualist path, there is not as much
overshoot befqre the inflation rate settles at the new equilibrium.
Overall, the advahtages of a gradualist policy as compared to a more
sudden change in money growth are clearly illustrated in this comparison.
The total output loss associated with the sudden one percent disinflation

is about 4-1/2 percent of GNP. The gradualist policy cuts this loss in

half,
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TABLE 7

Inflation and Output Effects of a One Percentage
Point Reduction in Money Growth
(growth at annual rates)

Immediate Reduction in Money Growth

Money Inflation GNP gap

Quarter Growth Rate Rate (percent)
0 10.00 10.00 .00
1 9.00 10.00 <37
2 9.00 9.32 .50
3 9.00 9,07 .52
4 9.00 8.93 .50
5 9.00 8.85 .44
6 9.00 8.85 .38
7 9.00 8.86 .33
8 9.00 8.87 .29
9 9.00 8.90 .25
10 9.00 8.91 .21
11 9.00 8.92 .18
12 9.00 8.93 .15

Gradual Reduction in Money Growth

Money Inflation GNP gap

Quarter Growth Rate Rate (Eercent)
0 10.00 10.00 .00
1 9.50 10.00 .19
2 9.25 9.39 .24
3 9.12 9.16 «25
4 9.06 9.03 .24
5 9.03 8.95 .21
6 9.02 8.93 .18
7 9.01 8.94 .15
8 9.01 8.94 .13
9 9.00 8.95 .11
10 9.00 8.96 .09
11 9.00 8.97 .08

12 9.00 8.97 .07
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3. Concluding Remarks

The purpose of this paper has been to compare alternative monetary
policy rules in a small econometric business cycle model. While many types
of policy problems could be addressed within this framework, our analysis has
focussed primarily on how different degrees of monetary accommodation affect
the behavior of real variables versus nominal variables. Since the model
contains both rational expectations and an explicit process for the deter-
mination of wage contracts, it is especially suited for this type of comparison.

The particular results of this analysis should be interpreted
cautiously because the aggregate demand side of the model is extremely
simplistic. Nevertheless, the implications of these particular simulations
are suggestive of what might be achieved through further research along
these lines. To summarize these results: (1) Small changes in the
policy rule which was estimated to have been in operation during the
1961:1 - 1977:4, result in point-for-point changes in the variability of
output and prices. The short-run rigidity of wages is largely offset
by their long run flexibility, when decomposing the output-price stability
effects of policy; (2) Although easier monetary policy does reduce
the depth of recessions it tends to increase their length. The model
suggests that 5 years after a price shock sets off a recession, a
tighter monetary policy would lead to output levels which are higher than
easier policies; (3) The tradeoff between output and inflation which is
implicit in the comparison of these models is considerably more favorable--in
the sense that smaller output reductions are associated with a given reduc-

tion in inflation--than current econometric models without rational expectations

or explicit wage contracts would suggest.
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Footnotes

Another important determinant of the quantititive effect is the
credibility of the policy (see Fellner (1979) or Taylor (1979b)
for a review of this credibility factor). We are abstracting
from credibility problems in this analysis by assuming that
expectations are rational.

This dependence is what Lucas (1976) emphasized in his critique
of conventional methods of policy optimization.

Another reason for gradualism is that it takes time for people
to learn about a new policy regime. In other words, gradualism
reduces the suprise element in a radically new approach to
monetary policy.
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