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*"Abstract \

This paper examines how recent econometric policy evaluation research on
monetary policy rules can be ‘applied in a practical policymék‘ing environment.
According to this research; good policy rules typically call for changes in the federal
funds rate in response to changes in the price level or chianges in real incqme.
An objective of the paper is to pfeserve the concept of such a policy rule in a
policy environment where it is practically impossible to follow mechanically any
particular algebraic formula that describes the policy rule. The discussion centers
around a hypothetical but representative policy rule much like that advocated in
recent. research. This rule closely approximates Federal Reserve policy during the
past several years. Two case studies—German unification and the 1990 oil-price
shock—that had a bearing on the operation of monetary policy in recent years.are
used to illustrate how such a policy rule might work in practice.

The econometric evaluation of monetary and fiscal policy rules using new
methods of “rational expectations” macroeconomics has been the subject
of substantially increased research in recent years.!' A number of factors
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Research. ‘I am grateful to Craig Furfine, Ben McCallum, Volker Wieland, and John
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1The forthcoming volume by Bryant, Hooper, and Mann (1993) summarizes much of
the empirical research with large multicountry models. A recent Federal Reserve System
conference summarized in Taylor (1992) was largely devoted to the analysis of policy rules.
A prototype empirical analysis was provided by Taylor (1979) with a full multicountry
analysis described in Taylor (1993). Research by McCallum (1988) has also ‘generated
considerable: interest in econometric evaluation of policy rules. Much of the material in
this paper is drawn from Taylor (1993).
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have motivated this research: the Lucas critique showing that traditional
econometric policy evaluation was flawed, the recognition that rational ex-
pectations does not imply monetary policy ineffectiveness, the finding that
credibility has empirically significant benefits, and the time inconsistency
demonstration that policy rules are superior to discretion. Although one
can find precursors of the new research on policy rules, the recent analy-
sis has been made possible by new solution and estimation techniques for
economy-wide equilibrium models, the development of empirical models of
expectations-consistent wage and price dynamics, and the ability of multi-
country empirical frameworks to handle international capltal flows in efficient
- world markets.

The preferred policy rules that have emerged from this research have not
generally involved fixed settings for the instruments of monetary policy, such
as a constant growth rate for the money supply. The rules are responsive,
calling for changes in the money supply, the monetary base, or the short-term
interest rate in response to changes of the price level or real income. Some
of the research has been quite precise about this response; the coefficients in
the algebraic formulas for the policy rules provide exact instructions about
how much the Fed should adjust its instruments each quarter in response
to an increase in the price level or an increase in real GDP. While the exac
coefficients differ from study to study, recently there has been some indication
of a consensus about the functional forms and the signs of the coefficients in
the policy rules.

Despite the emphasis on policy rules in recent macroeconomic research
the notion of a policy rule has not yet become a common way to think about
policy in practice. Policymakers do not, and are not evidently about to, fol-
low policy rules mechanically. Some of the reasons are purely technical. For
example, the quarterly time period that has been used to evaluate policy in
most econometric models is probably too short to average out blips in the
price level due to factors such as temporary changes in commodity prices.
On the other hand, a quarter is too long to hold the federal funds rate fixed
between adjustments. For example, when the economy starts into recession,
sharp and rapid interest-rate declines are appropriate. Many of these tech-
nical problems could be corrected, in principle, by modifications of these
policy rules. A moving average of the price level over a number of quarters,
for example, would be a way to smooth out temporary price fluctuations.
Averaging real output—or nominal output—could also be considered. Going
to a monthly model—and taking even longer-moving averages—would be a
way to make the interest rate more responsive in the very short term. Such
generalizations are an important task for future research.

However, these modifications would make the policy rule more complex
and more difficult to understand. Even with many such modifications, it
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is difficult to see how such algebraic policy rules could be sufficiently en-
compassing. For example, interpreting whether a rise in the price level is
temporary or permanent is likely to require looking at several measures of
prices (such as the consumer price index, the producer price index, or the
employment cost index). Looking at expectations of inflation as measured
by futures markets, the term structure of interest rates, surveys, or forecasts
from other analysts is also likely to be helpful. Interpreting the level and
the growth rate of the economy’s potential output—which frequently is a
factor in policy rules—involves predictions about productivity, labor-force
participation, and changes in the natural rate of unemployment. While the
analysis of these issues can be aided by quantitative methods, it is difficult
to formulate them into a precise algebraic formula. Moreover, there will be
episodes where monetary policy will need to be adjusted to deal with special
factors. For example, the Federal Reserve provided additional reserves to
the banking system after the stock-market break of October 19, 1987 and
helped to prevent a contraction of liquidity and to restore confidence. The
Fed would need more than a simple policy rule as a guide in such cases.

Does all this mean that we must give up on policy rules and return to
discretion? In fact, arguments like the one in the previous paragraphs sound
much like those used by advocates of discretion rather than rules. “Even
some of those who have advocated the use of rules in the past seem to have
concluded that discretion is the only answer. For example, David Laidler
(1991) argues, “We are left, then, with relying on discretionary policy in
order to maintain price stability.”

If there is anything about which modern macroeconomics is clear
however—and on which there is substantial consensus—it is that policy rules
have major advantages over discretion in improving economic performance.
Hence, it is important to preserve the concept of a policy rule even in an
environment where it is practically impossible to follow mechanically the al-
gebraic formulas economists write down to describe their preferred policy
rules.

The purpose of this paper is to begin to consider how the recent research
on policy rules might apply in such an environment. Section 1 starts with
some important semantic issues. Section 2 describes recent results on the
design of policy rules that form the basis for this research. Sections 3 and 4
consider the use of such policy rules in practice. For concreteness, I center
the discussion around a hypothetical but representative policy rule that is
much like that advocated in recent research. This policy rule also describes
recent Fed policy surprisingly accurately. I also discuss two case studies—
German unification and the 1990 oil-price shock—that had bearing on the
operation of monetary policy in recent years. '
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1. Semantic issues

There is considerable agreement among economists that a policy rule need .
not be interpreted narrowly as entailing fixed settings for the policy instru-
ments. Although the classic rules versus discretion debate was usually carried
on as if the only policy rule were the constant growth rate rule for the money
supply, feedback rules in which the money supply responds to changes in un-
employment or inflation are also policy rules. In the area of fiscal policy, ‘the
automatic stabilizers—transfer payments that automatically rise and tax rev-
~ enues that automatically grow more slowly with a rise in the unemployment
rate—can be interpreted as a “policy.” In the area of exchange-rate policy, a
fixed exchange-rate system is clearly a policy rule, but so are adjustable or
crawling pegs.

Moreover, in my view, a policy rule need not be a mechanical formula,
but here there is more disagreement among economists. A policy rule can be
implemented and operated more informally by policymakers who recognize
the general instrument responses that underlie the policy rule, but who also
recognize that operating the rule requires judgment and cannot be done
by computer. This broadens the definition of a policy rule significantly and
permits the consideration of issues that would be excluded under the narrowex
definition. By this definition, a policy rule would include a nominal income
rule in which the central bank takes actions to keep nominal income on target,
but it would not include pure discretionary policy.

In broadening the definition beyond mechanical formulas, I do not mean
to lose the concept of @ policy rule entirely. Under pure discretion, the set-
tings for the instruments of policy are determined from scratch each period
with no attempt to follow a reasonably well-defined contingency plan for the
future. A precise analytical distinction between policy rules and discretion
can be drawn from the time-consistency literature. In three of the major
contributions—Kydland and Prescott (1977), Barro and Gordon (1983), or
Blanchard and Fischer (1989)—a policy rule is referred to as the “optimal,”
the “rules,” or the “precommitted” solution, respectively, to a dynamic op-
timization problem. Discretionary policy is referred to as the “inconsistent,”
the “cheating,” or the “shortsighted” solution, respectively. That literature
demonstrates that the advantage of rules over discretion is like the advantage
of a cooperative over a noncooperative solution in game theory. This is one of
the reasons that researchers have focused on policy rules in recent normative
policy research.

As argued above, the term “policy rule” need not necessarily mean either
a fixed setting for the policy instruments or a mechanical formula. Saying
s0, however, does not change common usage. Among most policymakers, the
term “policy rule” connotes either a fixed setting for the policy instruments
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or a simplistic mechanical procedure. An alternative terminology would help
focus attenion on the concept of a policy rule as defined here. For example,
one alternative terminology was adopted in the 1990 Economic Report of
the President. “Policy rule” was replaced by “systematic policy” or some-
times by “policy system” when a noun seemed more appropriate. For exam-
ple, the 1990 Economic Report of the President said, “My Administration
will. . . support a credible, systematic monetary policy program that sustains
maximum economic growth while controlling and reducing inflation.” (p. 4,
‘italics added). The adjective “systematic” is defined in the Ozford American
Dictionary as “methodical, according to a plan, and not casually or at ran-
dom.” Hence, this word connotes the important properties of a policy rule
~without bringing along the baggage of fixed settings or mechanical formulas.

With this broader definition of policy rules, comparing the performance of
different rules becomes more challenging. Technically speaking, a policy rule
is a contingency plan that lasts forever unless there is an explicit cancellation
clause. While no policy rule will literally last forever, if a policy rule is to
have any meaning, it must be in place for a reasonably long period of time.
For a macroeconomic policy rule, several business cycles would certainly
be sufficient, but for many purposes several years would do just as well.
Policymakers need to make a commitment to stay with the rule if they are to
gain the advantages of credibility associated with a rule. If economic analysis
is to predict how the economy will perform with a policy rule, some durability
of the rule is obviously required. In addition, econometric evaluation of policy
rules is of little use if the policy rule is constantly changing.

A final semantic point relates to how different types of policy questions
can be described using the language of policy rules. I find it useful to distin-
guish among three types of policy issues related to policy rules: (1) the design
of a policy rule, (2) the transition to a new policy rule once it is designed,
and (3) the day-to-day operation of a policy rule once it is in place. As I will
describe below, certain policy actions that appear to be discretionary can be
interpreted as transitions from one policy rule to another or even as part of
the operation of an existing policy rule.

2. Policy design: the search for a good monetary policy rule

The policy design issues I consider in this paper focus entirely on monetary
policy. The study of fiscal policy rules—automatic stabilizers or budget-
balancing strategies—could be considered using the same approach. The
design of fiscal policy rules is an important element of macroeconomic policy
analysis despite problems with discretionary fiscal policy. Automatic stabi-
lizers remain an important part of macroeconomic policy and help mitigate
recessions. However, automatic stabilizers are affected by goals that go well
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beyond macroeconomic policy. For example, changes in the progressivity
of the tax system affect the responsiveness of the automatic stabilizers to
economic fluctuations but are not made with stabilization policy in mind.

The forthcoming volume by Bryant, Hooper, and Mann (1993) compares
what nine different multicountry econometric models say about the perfor-
mance of different monetary policy rules. Seven of the nine models are es-
timated rational expectations models. The models were developed by the
International Monetary Fund, the Federal Reserve Board, the Department
of Finance in Canada, and several individual researchers.

All the policy rules evaluated in the Bryant comparison are interest-rate
rules. The monetary authorities are assumed to adjust their interest rate in
response either to (1) deviations of the money supply from some target, (2)
deviations of the exchange rate from some target, or (3) weighted deviations
of the inflation rate (or the price level) and real output from some target.

There are substantial differences from model to model, and there is no
agreement on a particular policy rule with particular parameters. Yet there
is some consensus. The policy rules that focus on the exchange rate or
policies that focus on the money supply do not deliver as good a performance
(measured in output and price variability) as policies that focus on the price
level and real output directly. In other words, monetary policy rules in which
the short-term interest rate instrument is raised by the monetary authorities
if the price level and real income are above a target and is lowered if the
price level and real income are below target, seem to work well. By how
much the interest rate should change is still uncertain, but that a consensus
is emerging about a functional form is very promising.

My own research on policy rules reported in Taylor (1993) is generally
consistent with these results. Using my multicountry rational expectations
model, I simulated economic performance of the G-7 countries under several
different monetary policy rules. Economic performance was then examined
under the different policy rules. The policy rules were ranked according to
how successful they were in achieving price stability and output stability.
The approach deals explicitly with several issues raised by the Lucas critique
of traditional econometric policy evaluation methods. In fact, the three ex-
amples used in the original critique paper of Lucas—consumption demand,
price determination, and investment demand—are part of this multicountry
model. Endogenizing expectations using the rational expectations assump-
tion, as Lucas did in his original paper, is precisely what automatically hap-
pens in this model. To be sure, the equations of the model could benefit
from more theoretical research, but the approach does seem appropriate for
estimating the long-term effects of different policy regimes.

The approach uses an empirically estimated distribution of shocks. The-
oretical studies are useful for highlighting key parameters that affect the
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answers. For example, in a standard nonrational expectations model, a fixed
exchange-rate system will work better if country-specific shocks to the lig-
uidity preference equations have a relatively large variance. In that case, a
fixed exchange-rate system has the same advantages as interest-rate target-
ing. On the other hand, a flexible exchange-rate system will work better if
country-specific shocks to the consumption or investment equations have a
relatively large variance. To get any farther than this requires estimates of
the size of the shocks.

For the flexible exchange-rate regime, I assumed that each central bank
adjusts its short-term interest-rate target in response to changes in the price
level and real output from a target. However, for the fixed exchange-rate
system, the interest rates in the individual countries cannot be set indepen-
dently of one other. For example, if the Fed raised the Federal funds rate
above the Japanese call money rate, funds would flow quickly into the United
States putting upward pressure on the dollar and threatening the fixed rate
unless the Bank of Japan likewise raised the call money rate. In order to
keep exchange rates from fluctuating, therefore, a common target for the
“world” short-term interest rate must be chosen. Analogously with the flex-
ible exchange-rate case, it was assumed that the world short-term interest
rate rises if the world price level rises above the target.

My comparison of the flexible exchange-rate system with the fixed exchange-
rate system shows that the fluctuations in real output are much larger in the
United States, France, Germany, Italy, Japan, and the United Kingdom when
exchange rates are fixed, compared with when they are flexible. The stan-
dard deviation of output nearly doubles in Germany and Japan under fixed
exchange rates in comparison with flexible exchange rates. The fluctuations
in real output in Canada are slightly less under fixed rates than under flexi-
ble rates, but there is a deterioration of price stability in Canada under fixed
exchange rates. A change in the Canadian domestic policy rule under flexible
exchange rates could easily match the output stability of the fixed exchange-
rate case with more price stability. In this sense the flexible exchange-rate
system dominates for all the countries I considered. ‘

Inflation performance is also better with the flexible exchange-rate sys-
tem than with the fixed-rate system. Price volatility—as measured by the
standard deviation of the output deflator around its target—is greater in all
countries under fixed exchange rates. Japan and Germany have more than
twice as much price volatility under the system that fixes their exchange rate
with the dollar. : \ ,

In addition to finding that it is preferable for the central banks to set
interest rates based on economic conditions in their own country (paying
little attention to exchange rates), the results show that placing a positive
weight on both the price level and real output in the interest-rate rule is
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preferable in most countries.. Placing some weight on real output works
better than a simple price rule, but it is not clear whether the weight on
output should be greater than or less than the weight on the price level.
A general conclusion from these results is that placing some weight on real
output in the interest-rate reaction function is likely to be better than a pure
price rule.

Although there is not a consensus about the size of the ooeﬁic1ents of
policy rules, it is useful to consider what a representative pollcy rule might
look like. One policy rule that captures the spirit of the recent research and
" which is quite straightforward is:

r=p+.5y+.5(p—2)+2 ‘ (1)
where /

r is the federal funds rate,
p s the rate of inflatioti over the previous four quarters
y = is the percent deviation of real GDP from a target.

“

That is,

y  =100(Y - Y*)/Y* where

Y isreal GDP, and

Y* is trend real GDP (equals 2.2 percent per year from
1984.1 through 1992.3).

The policy rule in equation (1) has the feature that the federal funds rate
rises if inflation increases above a target of 2 percent or if real GDP rises above
trend GDP. If both the inflation rate and real GDP are on target, then the
federal funds rate would equal 4 percent, or 2 percent in real terms. (Using
the inflation rate over the previous four quarters on the right-hand side of
equation (1) indicates that the interest-rate policy rule is written in “real”
terms with the lagged inflation rate serving as a proxy for expected inflation.)
The 2-percent “equilibrium” real rate is close to the assumed steady-state
growth rate of 2.2 percent. This policy rule has the same coeﬂiaent on the
deviation of real GDP from trend and the inflation rate.

The policy rule in equation 1 has the general properties of the rules that
have emerged from recent research; and the coefficients are round numbers
that make for easy discussion. What is perhaps surprising is that this rule
fits the actual policy performance during the last few years remarkably well.
Figure 1 shows the actual path for the federal funds rate and the path implied
by the example policy rule during the 1987-1992 period. There is a significant
deviation in 1987 when the Fed reacted to the crash in the stock market by
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easing interest rates. In this sense the Fed policy has been conducted as
if the Fed had been following a policy rule much like the one called for by
recent research on policy rules.

For completeness, the paths of the two factors in the policy rule are il-
lustrated in Figures 2 and 3. Note that according to this policy rule, the
economy was above trend in the late 1980s and fell below trend during the
1990-91 recession. The gap between actual GDP and trend GDP has nar-
rowed only slightly since the end of the 1990-91 recession. The inflation rate
-is shown in Figure 3. It certainly appears that the changes in inflation and
real GDP influenced the path of the federal funds rate.

3. Discretion versus transitions between policy rules

Most macroeconomic research on policy rules has focused on the design of
such rules, as summarized in the previous section. Questions about making a
transition from one policy rule to a new policy rule have been given relatively
little attention. This situation is not unique to macroeconomics. In general,
economists have been better at determining what type of system works best
than at determining how to make a transition to that system. In internatlonal
trade theory, not much is known about the appropriate speed at which one
should move to free trade. Also, economists have shown the benefits of a
market economy, but there is relatively little research on the transition from
one system to another. Because there has been relatively little research in
this area and because the problems are harder, there is less formal framework
than there is for the design of policy rules.

Ezamples of transitions

Suppose that it becomes clear that a policy in operation is not performing
well and that a new policy system would work better. Suppose, for example,
that the target inflation rate in the policy rule in the previous section is
shown to be too high. Rather than aim for a 5-percent per year inflation
rate, it is recognized that a target of 2-percent per year would be better for
long-run economic performance. In this example, only the “intercept” term
in the policy rule must be changed. This transition problem is, of course,
none other than the problem of disinflation.

Similar examples can be given for fiscal policy rules. Analogous to a
change in the intercept in the monetary policy rule would be a recognition
that the budget deficit should be balanced at full employment. Analogous
to a change in the response coeflicient would be a recognition that an in-
crease in the response of the automatic stabilizers to economic conditions
would be desirable. The latter might entail a change in the unemployment
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