The Use of the New Macroeconometrics for Policy Formulation

John B. Taylor

The American Economic Review, Volume 83, Issue 2, Papers and Proceedings of the
Hundred and Fifth Annual Meeting of the American Economic Association (May., 1993),
300-305.

Your use of the JISTOR database indicates your acceptance of JISTOR’s Terms and Conditions of Use. A copy of
JSTOR’s Terms and Conditions of Use is available at http://www.jstor.org/about/terms.html, by contacting JSTOR
at jstor-info@umich.edu, or by calling JSTOR at (888)388-3574, (734)998-9101 or (FAX) (734)998-9113. No part
of a JSTOR transmission may be copied, downloaded, stored, further transmitted, transferred, distributed, altered, or
otherwise used, in any form or by any means, except: (1) one stored electronic and one paper copy of any article
solely for your personal, non-commercial use, or (2) with prior written permission of JSTOR and the publisher of
the article or other text.

Each copy of any part of a JISTOR transmission must contain the same copyright notice that appears on the screen or
printed page of such transmission.

The American Economic Review is published by American Economic Association. Please contact the publisher for
further permissions regarding the use of this work. Publisher contact information may be obtained at
http://www_jstor.org/journals/aea.html.

The American Economic Review
©1993 American Economic Association

JSTOR and the JSTOR logo are trademarks of JSTOR, and are Registered in the U.S. Patent and Trademark Office.
For more information on JSTOR contact jstor-info@umich.edu.

©1999 JSTOR

http://www_jstor.org/
Mon Apr 12 22:55:24 EDT 1999



The Use of the New Macroeconometrics
for Policy Formulation

By JonnN B. TAyLOR®

Could a credible plan to reduce the gov-
ernment budget deficit stimulate the econ-
omy in the short run? If so, what speed of
deficit reduction is required? Should the
central bank alter its responsiveness to the
state of the economy because of a credible
deficit-reduction plan? Should the path of
deficit reduction be contingent on the fu-
ture state of the economy? These particular
questions—all of which involve expectations
and contingency rules for policy—are cur-
rently on the minds of policymakers in the
United States, but similar questions have
arisen in the past and are likely to arise
again in the future.

One of the trends in macroeconomics
during the past decade is the development
of a new type of macroeconometric model
and policy-evaluation technique to answer
these kinds of policy questions. In an impor-
tant sense, these models and techniques to-
gether constitute a new type of macro-
econometrics that can provide a workable
alternative to the traditional Keynesian
econometric models which have dominated
practical policy analysis for the past 30 years.
The new macroeconometrics is an out-
growth of what is sometimes referred to as
the “rational-expectations revolution” of the
1970’s as represented, for example, in the
collection of papers in Robert E. Lucas, Jr.,
and Thomas J. Sargent (1981). Were it not
for the Lucas critique, for the research
showing that rational expectations do not
imply that policy is ineffective, for the time-
inconsistency rationale for rules rather than
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discretion, or for the increased focus on
expectations and credibility of policy, few
researchers would have worried about the
need for a new type of macroeconometric
model. In the same way that the Keynesian
econometric models (developed in the 1950’s
and 1960’s) grew out of the Keynesian eco-
nomic revolution of the 1930’s, a new
macroeconometrics (developing in the
1980°s and 1990’s) appears to be growing
out of the rational-expectations revolution
of the 1970’s.

Two other outgrowths of the rational-
expectations revolution are real-business-
cycle models (see Bennett McCallum, 1989)
and new-Keynesian models (see N. Gregory
Mankiw and David Romer, 1991), although
proponents of these two schools sometimes
view their work as a response to, rather
than an outgrowth of, the new classical
models of the rational-expectations school.
While related to these other two develop-
ments and sharing important methodologi-
cal and theoretical innovations, the new
macroeconometrics is logically distinct. It is
more empirically based. Like traditional
Keynesian econometric models, the new
models are economy-wide and are usually
fit to, and tested with, quarterly data that
fluctuate over the business cycle, such as the
spending components of GDP, prices,
wages, and financial variables. Maximum
likelihood and related methods of statistical
inference are typically employed to test and
obtain parameter estimates for the models.
Moreover, the models are aimed directly at
obtaining quantitative answers not only to
fiscal policy questions like the ones men-
tioned above, but also to analogous mone-
tary policy questions. More generally the
models are concerned with questions relat-
ing to the optimal design of fiscal and mon-
etary policy rules, the transition from one
policy rule to another, and the operation of
policy rules. The purpose of this paper is to
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provide a partial answer to the question
posed by the title of this session—‘“What
happened to macroeconometric models?”
—by briefly describing this new develop-
ment, showing how it applies to the policy
questions mentioned above, and discussing
its practical applicability.

1. Model Development

It is easiest for me to describe the new
macroeconometrics in terms of my own work
on the evaluation of policy rules using
econometric models which feature rational
expectations, temporary price and wage
rigidities, efficient capital markets, and
long-run classical properties (see Taylor,
1993). As the new volume by Ralph Bryant
et al. (1993) makes clear, however, there are
now many macroeconometric models that
incorporate rational expectations as well as
price and wage rigidities. These models are
being used to study various aspects of policy
rules. Some of the research work is being
done at the Federal Reserve Board and at
the International Monetary Fund.

The current research has by now gone
well beyond the simple prototype macro-
econometric models, such as the one de-
scribed in Taylor (1979), which were used to
illustrate the new approach and demon-
strate its feasibility. The simplicity of the
early models allowed for the estimation of
parameters using econometric methods
available at the time. It also permitted the
analytical computation of optimal policy
rules, thereby demonstrating how the new
approach dealt with the policy-induced pa-
rameter changes predicted by the Lucas cri-
tique, with cross-equation constraints, and
with time-inconsistency issues. Macroeco-
nomic policy issues could be addressed by
computing simple two-dimensional infla-
tion—output trade-offs between the variance
of inflation and the variance of real output.
However, such a prototype model could not
handle many practical macroeconomic pol-
icy problems, such as the relationship be-
tween monetary and fiscal policy or optimal
rules for exchange rates.

A more realistic model requires a compu-
tationally tractable theory of wage and price
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determination consistent with long-run neu-
trality and rational expectations, but de-
tailed enough to explain wage—price and
business-cycle dynamics. The early formula-
tions of price or wage rigidities in rational-
expectations models found in Edmund S.
Phelps and Taylor (1977) or Stanley Fischer
(1977), in which prices and wages were set
so as to equate expected supply and ex-
pected demand, could not explain the per-
sistence of either wage~price movements or
real output without the imposition of a large
amount of exogenous serial correlation. For
this reason, some version of the staggered-
price or wage-setting model, which can ex-
plain these dynamics endogenously with ver-
ifiable assumptions about the length of
wage- or price-setting intervals, came to
provide the link between short-run changes
in real variables and monetary variables in
most econometric models with rational ex-
pectations. Simple uniform-length intervals
between price changes have been general-
ized to variable lengths with different de-
grees of synchronization so they could fit
wage data from different countries with a
wide variety of wage-setting institutions (see
Andrew Levin, 1991). More recently Jeff
Fuhrer and George Moore (1992) have pro-
posed modifying the staggered-wage-setting
theory in order to better fit their measures
of the persistence of inflation, and they have
incorporated it into a rational-expectations
econometric model.

Large-scale, nonlinear models with ratio-
nal expectations require rapid solution
algorithms and estimation techniques.
Stochastic simulations are essential for
macroeconomic policy evaluation. Ideally
the stochastic simulations are undertaken
by drawing random shocks from large esti-
mated variance-covariance matrices of the
shocks to the equations and seeing how
different policy rules perform over a num-
ber of years. Without fast solution algo-
rithms, the large number of required repli-
cations would be computationally infeasible
even with supercomputers. Although proce-
dures to solve large general lincar models
have been available since the late 1970, it
is the nonlinear extended path method de-

scribed in Ray C. Fair and Taylor (1983)
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that seems to have been most useful thus
far. This method is now used to solve and
simulate many econometric rational-expec-
tations models. Recently Kenneth L. Judd
(1991) and others have developed a host of
new methods to solve and simulate nonlin-
ear rational-expectations models, and
progress in using these methods is proceed-
ing rapidly (see Taylor and H. Ulhig, 1990).
Without the improvement in solution tech-
niques in the 1980’s, it would not be possi-
ble to do most of the policy research now
done routinely with rational-expectations
econometric models. Similar methodologi-
cal improvements in econometric estimation
have made it easy to estimate the nonlinear
models with limited information techniques
(see Lars Peter Hansen, 1982), though it is
still fairly expensive to estimate rational-
expectations models with full-information
methods without some approximations (see
Fair and Taylor, 1990).

International linkages between countries
are also features of many of the new ratio-
nal-expectations models. Neither the small
open-economy model nor the closed-econ-
omy model makes much sense for empirical
research on monetary and fiscal policy in
the United States. Modeling exchange rates
seems particularly well-suited to the ratio-
nal-expectations analysis. Moreover, the ap-
propriate choice of an exchange-rate regime

is integrally related to the optimal choice of

monetary and fiscal policy rules. Hence,
many empirical rational-expectations mod-
els of the United States are actually parts of
multicountry models. Usually these models
assume perfect capital mobility, as in the
Mundell-Fleming model, and sometimes
they allow for time-varying risk premia in
foreign exchange and capital markets.

In sum, in most of the new macroecono-
metric models, links between policy vari-
ables and the short-run performance of the
economy are due to microeconomic price
and wage rigidities; links between policy
and the long-run performance of the econ-
omy are as in the classical model; and fi-
nancial links between the United States and
other developed countries are based on per-
fect capital mobility.
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IL. Policy Evaluation: Deficit Reduction

The new macroeconometrics has thus far
focused almost entirely on policy evaluation
rather than forecasting. Policy evaluation,
for example, is the exclusive concern of the
analysis found in Bryant et al. (1993) and
Taylor (1993). It remains to be seen whether
the new macroeconometric models have
much to offer forecasters, and this is a fruit-
ful area for future research.

Of the policy research studies that have
been conducted with these models, most
have considered the design of alternative
policy rules, such as whether a fixed or
flexible exchange-rate system provides bet-
ter macroeconomic stability, or whether a
nominal GDP rule or a price rule is a better
guide to monetary policy decisions. Rela-
tively little research has been conducted on
the problem of transition between one pol-
icy rule and another or on how a policy rule
should be operated.

To illustrate the use of the models for
policy evaluation, I focus here on one exam-
ple of a transition from one policy rule to
another. In particular, I consider some of
the questions raised at the start of this
paper concerning a shift in fiscal policy from
a policy rule with a deficit of 3 percent of
GDP at full employment to a policy rule
with budget balance at full employment.

Table 1 shows the estimated impact on
several key variables of a credible plan to
eliminate the structural budget deficit grad-
ually over five years starting in 1994, but
first announced in the first quarter of 1993.
The estimates come from the simulations of
the estimated quarterly multicountry ratio-
nal-expectations model described in Taylor
(1993), which is an example of the type of
new econometric model described in the
preceding section. I assume that reduced
government purchases make up the entire
deficit reduction (similar calculations could
be made with other deficit-reduction pro-
posals).

As shown in Table 1, according to this
model, such a deficit-reduction program, if
credible, would actually stimulate the econ-
omy slightly in the short run: real GDP
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TABLE 1—~—ESTIMATED EFFECTS OF A CREDIBLE
DeFiciT-REDUCTION PLAN

Long-
Federal term Exchange
funds bond rate Real GDP
rate rate (yen) GDP defiator
1993 0.18 0.26 14.1 0.15 0.00
1994 0.36 0.24 14.9 0.55 0.15
1995 0.16 -0.07 16.1 0.28 0.16
1996 -0.23 —0.49 17.3 0.09 0.00
1997 -0.69 -0.92 18.0 -0.10 -025
1998 -1.09 —1.22 183 -031 -051
1999 -1.34 -1.35 18.0 -0.49 —0.70
2000 -1.36 —-1.34 17.6 -0.18 -0.79

Notes: A decline in U.S. government purchases of 3 per-
cent of GDP is phased in over five years beginning in 1994.
Figures are percentage differences from baseline values (or
percentage-point differences for interest rates) during the
first quarter of the year.

increases by up to 1/2 percent in the first
few years following the announcement of
the program. As the actual budget reduc-
tion takes hold and the initial stimulus wears
off, there is a slight decline in real GDP.
After the budget cutting ends in 1999, the
economy returns to the baseline path.

The mechanism through which this stimu-
lus in the first few years occurs is perhaps
surprising and may help answer some ques-
tions about the role of monetary policy dur-
ing such a fiscal transition. In the first year,
neither short-term nor long-term interest
rates change very much. Short-term interest
rates rise slightly. The Federal Reserve is
assumed to be following a policy rule that
calls for an increase in the federal funds
rate when real GDP or the price level rises,
and for a decline in the federal funds rate
when real GDP or the price level falls rela-
tive to a target. With the slight improve-
ment in the economy relative to baseline in
1993 and 1994, this policy rule entails an
increase in short-term interest rates (rela-
tive to baseline) in 1993 and 1994. Because
the term structure of interest rates is for-
ward-looking, this causes the long-term in-
terest rate to rise as well in 1993. Eventually
(by 1996) the monetary policy rule calls for
a decline in short-term interest rates, and
anticipation of this decline results in a de-
cline in the long-term rate starting in 1995.
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Clearly the model of the term structure is
affecting this behavior of long-term and
short-term interest rates. In this case the
long-term rate is a weighted average of fu-
ture short rates, but the weights, estimated
empirically, decline rather rapidly. Thus the
expected decline in short-term interest rates
in the mid- to late 1990’s has little impact
on the long-term rates in 1993. However,
sensitivity analysis with different assump-
tions (not reported here) indicates that a
term structure in which long-term rates de-
pend more heavily on future short-term
rates only changes these results slightly.

The Fed’s policy response is clearly cru-
cial. If, instead of following the assumed
rule, the Fed simply keeps money growth
constant, then long- and short-term interest
rates fall immediately. Long-term rates fall
by 25 basis points in 1993 and by 50 basis
points in 1994, according to the model. Be-
cause with the assumed policy rule there is
little change in interest rates, all of the
stimulus to the economy which comes from
the anticipated decline in the budget deficit,
is initiated by the depreciation of the ex-
change rate. The dollar depreciates by about
14 percent against the yen (shown in Table
1) and other currencies. The depreciation
occurs because the future reduction in the
deficit brings about an expectation of an
exchange-rate depreciation in the future.
This depreciation is what “crowds in” net
exports. The expectation of future deprecia-
tion in turn brings about an immediate de-
preciation at the time the deficit reduction
plan is announced because of the model’s
assumptions of ex ante interest-rate parity
and rational expectations in the model.

IIL. Credibility Issues During a Transition

The increase in real GDP associated with
the anticipated cuts in the budget deficit so
evident in Table 1 raises questions about
the rational-expectations assumption itself
during a transition from one policy rule to
another. The rational-expectations assump-
tion is more reasonable for examining the
design of policy rules that are assumed to
be in operation for a long time because
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people get used to how the policy works. In
fact, it is for this type of policy evaluation,
rather than for the transition from one pol-
icy rule to another, that this type of model
was explicitly designed. For the budget-
deficit reduction path to have the effects
reported in Table 1 the policy must be com-
pletely credible. If it is less than fully credi-
ble, then some adjustment must be made in
the results.

There is no agreed-upon way to adjust
these new econometric models to deal with
credibility. Bayesian learning assumptions
have been tried, but these usually assume
that people passively learn about events
without paying any attention to what the
policymakers say they will do. This is an
area for future research.

The actual policy experience in 1990 may
provide some guide. At the time of the 1990
budget agreement, considerable effort was
made to estimate the effects of a credible
program to reduce the budget deficit. The
agreement was intended to affect the struc-
tural budget deficit in a way similar to the
calculations in Table 1, though without a
full year delay. There was also considerable
effort to make the deficit-reduction program
credible through the institution of new bud-
get rules, limits on discretionary spending,
more tightly focused and thus more credible
sequesters, and the allowance of cyclical
effects of the economy on the deficit. Some
commentators, including the chairman of
the Fed, stated publicly that the deal had
considerable credibility. However, perhaps
because of difficulties in passing the 1990
law, there is not much evidence that the
financial community was convinced. Al-
though those new budget rules remained in
place, the structural deficit did not decline
as projected because of the growth in exist-
ing entitlement programs and the decline in
tax revenue relative to what was forecast.
Careful study of this event could give some
guidance about similar efforts to reduce
credibly the deficit in the rest of the 1990’s.

IV. Conclusion

This brief review of the new macroecono-
metrics provides at least a partial answer to
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the question posed by this session. Some
will be skeptical that there is all that much
new in the new macroeconometrics, arguing
for example, that it is just adding rational
expectations to traditional models. My own
experience—in research, in doing policy,
and in interacting with traditional modeling
groups in model-comparison exercises—is
that it is much more than this. Clearly,
further research on credibility, on forecast-
ing and on the microfoundations of these
new macroeconometric models will deter-
mine how differently they evolve in the fu-
ture.
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