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Abstract

One strategy for disinflation prescribes a deliberate path towards low in-
flation. A contrasting opportunistic approach eschews deliberate action and
instead waits for unforeseen shocks to reduce inflation. This paper compares
the ability of these two approaches to achieve disinflation—and at what cost.
We analyze these issues using the Federal Reserve's FRB/US model, which
allows alternative assumptions to be made about expectations held by agents
in the economy; hence, the credibility of the central bank can be considered
in assessing the cost of deliberate and opportunistic disinflations.
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1 Introduction

Central banks in different countries have adopted different strategies for achieving
price stability. One approach is to takedaliberatepath to an ultimate goal of
low inflation. In the past decade, this approach has often been followed using
explicit inflation targets (Leiderman and Svensson 1995 and Haldane 1995). For
example, in early 1990, New Zealand's central bank announced interim inflation
target ranges of 3 to 5 percent by the end of 1990 and 1.5 to 3.5 percent by the
end of 1991, as well as an ultimate inflation target range of O to 2 percent by the
end of 1992. Similarly, in February 1991, with Canadian core inflation of about
4 percent, the Bank of Canada (1991) announced a deliberate disinflation with a
target of 3 percent by the end of 1992 and an ultimate target of 2 percent by the
end of 1995.

In contrast to a deliberate approach,apportunisticstrategy for disinflation
has recently gathered attentibAn opportunistic disinflation policy also assumes
an ultimate target of low inflation; however, except when inflation is too high, the
opportunistic policymaker's interim inflation target is simply the current rate of
inflation. Thus, the opportunistic strategy typically eschews deliberate action to
reduce inflation, and instead waits for unforeseen shocks to reduce inflation. An
opportunistic strategy for disinflation was described by a participant at the FOMC
meeting in December 1989: “Now, sooner or later, we will have a recession. |
don't think anybody around the table wants a recession or is seeking one, but
sooner or later we will have one. If in that recession we took advantage of the
anti-inflation [impetus] and we got inflation down from 4-1/2 percent to 3 percent,
and then in the next expansion we were able to keep inflation from accelerating,
sooner or later there will be another recession out there. And so,we could

IFor example, see Orphanides and Wilcox (1996), Rudebusch (1996), Meyer (1997), and Or-
phanides et al. (1997). Like our paper, the last of these studies also investigates opportunism
with simulations of an econometric model with explicit expectations. However, the authors do not
consider credibility and use a definition of opportunism that is akin to “inflation zone targeting.”



bring inflation down from cycle to cycle . . . .” Indeed, the gradual ratcheting
down of inflation over time is the hallmark of the opportunistic approach. As
long as inflation is not too high, the opportunistic policymaker takes no deliberate
action to reduce inflation further, but waits to exploit recessions and favorable
supply shocks to lower inflation. When inflation gets pushed down by a shock,
the interim inflation target is re-set to equal the new prevailing lower rate, and, in
this fashion, price stability is eventually achieved.

How should a policymaker choose, economiderms, between deliberate and
opportunistic strategies for disinflation? Two key concerns are the timing and the
cost of the disinflation. An opportunistic approach, which waits for shocks, will
almost certainly take longer to reach price stability than a deliberate approach.
However, an opportunistic strategy may be able to achieve disinflation at a lower
cost, for example, by taking advantage of unforeseen negative price shocks rather
than having to create excess slack in the economy. The answer to the choice
between these two approaches to disinflation depends, in part, on the nature and
the frequency of the shocks that affect the economy.

The costs of a disinflation are also commonly believed to depend on the cred-
ibility of the central bank's commitment to the new lower inflation target. Indeed,

a major impetus behind the historical adoption of deliberate disinflation policies
with explicit inflation targets was the view that by clearly communicating a low
inflation goal to the public and by taking transparent actions to achieve that goal,
the costs of disinflation could be lowered. As noted in the press release by the
Bank of Canada (1991) at the initial announcement of its inflation targets: “The
intention in setting out explicit targets . . . is to encourage Canadians to base their
economic decisions on this downward path for inflation so that the lower infla-
tion will be more readily achieved. . . .” That is, if people believe that inflation
will indeed fall, then inflation may be reduced with a smaller cost in terms of lost
output and employment. In contrast, during an opportunistic disinflation, a lack
of credibility may be a concern. The continued use of the current inflation rate



as an interim target may foster questions about the importance of the professed
ultimate target of low inflation. Also, the future path of the interim inflation target
depends to a very large extent on the size and distribution of future shocks to the
economy. Thus, the absence of transparent announcements and decisive action
under opportunism could well reduce credibility and undermine disinflationary
expectations.

In this paper, we shall explore these issues. In the next section, we describe
two simple policy rules that capture the essence of the deliberate and opportunis-
tic approaches to disinflation. In section 3, we define credibility and describe
how credibility can be gained and lost over time. Section 4 outlines the empirical
macroeconomic model of the U.S. economy that we use—the Federal Reserve's
FRB/US model. Our discussion of this model focuses on its expectational struc-
ture and on the costs of disinflation. Section 5 presents our simulation results, and
section 6 concludes.

2 Alternative Approaches to Disinflation

This section defines deliberate and opportunistic approaches to disinflation. For
both approaches, the impetus for the disinflation comes from a reduction in the ul-
timate inflation targety;*. After adoption of a new lower ultimate inflation target,

the deliberate policymaker immediately begins to take consistent actions to reach
that goal. We model this behavior by assuming that the deliberate policymaker
follows a simple variant of the Taylor (1993) rule:

i =1"+ 7+ Bi(T — 7) + Poyr (1)

wherei, is the nominal short-term policy interest rate (the federal funds rate),
r* is the equilibrium real short-term rate (which is assumed to be known$,



the 4-quarter inflation rate, ang is the real output gap.That is, the deliberate
policymaker consistently strives to eliminate inflation deviations from the ultimate
target.

The opportunistic policymaker behaves somewhat differently. We assume that
the opportunistic policymaker sets the short-term interest rate according to:

i =1"+ 7T+ (T — 7)) + Bayr (2)

Equation (2) is identical to (1) in all respects, except that the ultimate inflation
target does not explicitly appear on its right-hand side. Instead, the opportunis-
tic policymaker sets the short rate according to the gap between current inflation
and aninterim inflation target,7;. To capture the essence of the opportunistic
approach to disinflation, we assume that the interim target evolves according to:

= min(n; |, T 1) (3)

with 7; bounded from below by;*.

Equations (2) and (3) imply that as long as inflation is stable{ 7; 1), the
opportunistic policymaker takes no action to reduce it. However, the opportunis-
tic policymaker will attempt to prevent prices from accelerating further. Also, if
actual inflation happens to fall below the interim target—because of an unantic-
ipated recession or favorable supply shock—then the opportunistic policymaker
resets the interim target to the newly achieved lower inflation. This process con-
tinues until the disinflation is achieved and the interim and ultimate targets are
equal.

20f course, there are many possible rules that could be consistent with a deliberate approach
to disinflation, see, for example, Rudebusch and Svensson (1997).



3 Monetary Policy Credibility

In the previous section, we introduced the interim and ultimate inflation targets in
the rules for monetary policy. Here, we define monetary policy credibility through
the relationship between the ultimate inflation target and inflation expectations.
We also consider the achievement and the maintenance of credibility.

Our definition of central bank credibility is straightforward. At the beginning
of each period, the central bank announces an ultimate inflation target. The pri-
vate sector must evaluate the future reliability of this target. Agents must judge
the central bank's credibility of intent—that is, whether the target represents the
true goal of the central bank—and its credibility of action—that is, whether the
central bank has the ability to meet the target even if it wants to (say, in the face
of fiscal constraints). We measure overall credibility by the extent to which the
pronouncement of a target is believed by the private sector in the formation of
their long-run inflation expectatiors.

Specifically, we assume that long-run inflation expectations attiickenoted
Too @re a weighted average of the current target and last period's (four-quarter)
inflation rate:

Toolt = M+ (1= A) 1 4)

The parametek; (with 1 > \; > 0) indexes the credibility of the central bank. If
A+ = 1, there is perfect credibility, and private sector's long-run inflation expec-
tations are equal to the announced long-run goal of the policymakgy.= 0 ,
there is no credibility, and the inflation target is ignored in the formation of expec-
tations. Intermediate values dfrepresent the partial credibility of the announced

3This definition of credibility differs from much of the theoretical literature, which stresses in-
centive compatibility in a game-theoretic setting. In an empirical context, we focus on the outcome
of such compatibility as the alignment of expectations and targets. Our measure of credibility is
precisely the one employed by King (1995) who analyzes the difference between long-run infla-
tion expectations (derived from nominal and real yield curves) and inflation targets. It is also close
to the expectational definitions in Johnson (1997a, 1997b) and Croushore and Koot (1994), which
employ short-run inflation expectations from surveys.
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inflation target. With representative agentsmay represent the subjective prob-
ability that an agent attaches to the future achievement of the target. With hetero-
geneous agents; could be considered the fraction of the population that believes
the target will be achieved.

Credibility as indexed by, is unlikely to be exogenous. The weight that
agents place on the announced target plausibly reacts to developments in the econ-
omy. For example, targets that are egregiously missed on a consistent basis are
likely to be down-weighted in the formation of expectations. There are many pos-
sible channels through which economic developments could affect the evolution
of credibility. We consider three different mechanisms for endogenous credibility.

In our first mechanism, credibility is establisheddaytcome If past inflation
matches the inflation target, then the target is given more weight by the private
sector in the formation of expectations of future inflation. In this formulation,
credibility evolves according to

)\t:1—oz|7_rt,1—7r:‘*|. (5)

That is, credibility is reduced in a linear fashion as (the absolute value of) the
deviation of past inflation from the target increases (with the boyr 0).

Our second mechanism allows credibility to be established bigehaviorof
the central bank. Here agents are more forward-looking than in the first formula-
tion. Agents do not just consider inflation over the immediate past, but they assess
the stance of monetary policy and forecast inflation one year ah@gq (;)- As
the near-term forecast for inflation is closer to the target, then, irrespective of past
inflation, credibility is higher. Specifically, our formulation is

AM=1-— oz|7rte+4|t71 — 7. (6)

Thus, if the central bank can take actions that can focus near-term inflation expec-
tations on its goal, its long-run credibility will increase even though past inflation

6



has not matched the target.

It should be noted that these mechanisms for the establishment of credibility
by outcome and by behavior are broadly similar to those used in the theoretical
literature on acquiring credibility (or reputation) in repeated games (as surveyed
in Rogoff 1989 and Blackburn and Christensen 1989). However, that literature
has typically employed “trigger” mechanisms that assumed a quick and complete
collapse of credibility after even a minor failure by the policymaker to meet the
target. Equations (5) and (6), while in the same spirit, can display more plausible
macrodynamics because variationdraellows more flexibility in modeling how
much and how quickly agents revise their inflation expectations in response to
missed targets.

Finally, in our third channel, credibility may be enhanced merely byatie
nouncemendf transparent goals for inflation. In forming long-run inflation expec-
tations, the public may place a higher weight on inflation targets that are clearly
and unambiguously stated. Indeed, as noted in the introduction, the recent adop-
tion of deliberate disinflation paths with explicit inflation targets by various cen-
tral banks was motivated in part by the belief that some credibility could be es-
tablished by announcement. Such a perspective is not that surprising at central
banks where policymakers that are less than circumspect often find that their off-
the-cuff comments can move financial markets (and sometimes there is intended
“law-boning” as well). Still, there is much to be skeptical about regarding cred-
ibility by announcement. Presumably, agents do not just listen to policymakers'
words but also judge their underlying preferences and incentives. Targets are easy
to announce but may be hard to deliver. The empirical evidence on credibility
by announcement is decidedly mixed, but there is some evidence that past pol-
icy announcements of deliberate disinflations had some small effect on inflation

“While we view our mechanisms for endogenous credibility as plausible, there are other can-
didates in the empirical literature. For example, Fuhrer and Hooker (1993) and Huh and Lansing
(1997) consider a Bayesian learning mechanism that is perhaps more rigorous in formulation, but
would be difficult to implement with our nonlinear policy rule.
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expectations (e.g., Johnson 1997a, 1997b and Amainal. 1997). We shall
consider this possibility in some of our simulations by slightly boosting credibil-
ity immediately after the announcement of a deliberate disinflation slightly above
what a forward-looking specification would suggest.

4 The Model

The FRB/US model that we employ in our analysis is a large-scale macroecono-
metric model of the U.S. economy with an explicit expectational structure, which
was developed at the Federal Reserve Board for analysis and forecasting. Its long-
run structure is akin to a neoclassical growth model. In the long run, economic
growth is solely a function of population and technology growth, and inflation is
determined by the long-run inflation target implicit in the specification of mon-
etary policy. In the short run, however, because of adjustment costs and other
dynamic frictions, households and firms are often away from their long-run equi-
librium paths, and monetary policy can have significant short-run effects on real
activity. Below, we highlight two aspects of the specification that are most relevant
for our analysis: the costs of adjustment and the formation of expectations.

4.1 Evolution of Key Macro Variables

Two distinct modeling approaches were used in the construction of FRB/US. Non-
financial variables are assumed to evolve according to a generalized adjustment
cost framework. Financial markets are governed by standard arbitrage equilibrium
conditions.

Non-Financial MarketsFirms set prices and make factor allocation decisions un-

5See Bomfim, Tetlow, von zur Muehlen and Williams (1997), Brayton and Tinsley (1996), and
Brayton, Mauskopf, Reifschneider, Tinsley and Williams (1997) for more detailed descriptions of
the FRB/US model.



der imperfect competition. Households make consumption decisions in the con-
text of a life-cycle framework. We shall use the firms' price setting problem to
illustrate the general modeling approach used in all key non-financial equations of
FRB/USS In doing so we shall pay special attention to the role played by expec-
tations in the model's dynamics.

Non-financial variables are modeled according to two basic tenets. First, all
economic agents are assumed to be forward looking, with their expectations of
future conditions explicitly modeled in all key behavioral equations. Second,
decision making in all non-financial markets is subject to non-trivial adjustment
costs or frictions that prevent agents from instantaneous reaching their long-run
or “target” factor allocations and prices. In practice, this approach is implemented
by assuming that agents follow a two-state decision making process. In the first
stage, target values for all decision variables are determined; these are the values
that would prevail in the absence of adjustment costs. For instance, given imper-
fect competition and a Cobb-Douglas production function, target prig¢siue a
function of marginal costs of productios and a cyclical mark-up. In the second
stage of the decision making process, agents seek to close the gap between actual
and target values of their decision variables subject to adjustment costs. Again
using price setting as an illustration, the second-stage decision problem reduces
to solving the cost minimization problem:

minCy = B, Z ﬁi[bo (Pevi — p:+i)2 + Z b (Peti — pt+z>1c)2] (7)
=0 k=1
wherep, denotes the actual price level apidits target value. Equation (7) gen-
eralizes the adjustment cost assumption to go beyond the level-adjustment cost
specification commonly used in standard linear quadratic models—e.g. Sargent
(1978) and Rotemberg (1982). For instance, for m=2, equation (7) says that it is

5The details of the modeling approach are described by Tinsley (1993).



costly not just to change the price level, but also its rate of charfjee solu-
tion to the above minimization problem leads to the following decision rule for
inflation:

2 00 00
Apy = ap+ay(pr—1 —pi_1) + Z; PiAp—j+ .Z%) Ve, jACHj + .Z%) Vuu,jUt4j+pi (8)
J= J= J=
where the cyclicality of the mark-up is captured by the term involving the unem-
ployment rate«;), ande, , is a price shock.

In the context of the model's price setting behavior, equation (8) has a straight-
forward economic interpretation: It can be thought of as a forward-looking Phillips
curve where today's inflation depends not only on past and expected inflationary
developments, but also on anticipated conditions in the labor métket broader
context, (8) allows for the explicit decomposition of macroeconomic dynamics
into “adjustment costs” and expectational factors. In particular, the lagged depen-
dent variable appears on the right-hand-side of (8) solely to reflect the nature of the
generalized adjustment costs. Thus, if we only had level-adjustment costs—i.e.
producers can adjust the rate at which they change their prices costlessly—then it
can be shown that; = 0 forall j. In contrast to this explicit attempt to decompose
dynamics between expectations and adjustment costs, traditional specifications of
the Phillips curve use lagged values of inflation to capture both “inflation inertia”
and the usefulness of past inflation in predicting its future values.

Equations like (8) permeate all aspects of key non-financial sectors of the
model. For households, the two-stage decision problem of consumers involves,
first, specifying “target” consumption as a function of lifetime income, and, sec-
ond, solving an optimization problem similar to (7). Again, the result is a decision

"Thus, though the model does not explicitly specify the structure of the dynamic frictions pre-
venting fully flexible prices, the above specification captures the notion that changing the inflation
rate is costly (e.g. Fuhrer and Moore, 1995) .

8The estimated coefficients are such that expectations of high unemployment lead to a decel-
eration in price increases.
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rule where consumption growth is a function not only of the gap between actual
and target consumption, but also of past values of consumption growth and ex-
pected changes in consumption fundamentals. Firms' factor allocation and inven-
tory accumulation decisions are also derived within this framework.

Financial Markets. The main financial equations involve three long-term inter-
est rates—for the 5- and 10-year government bonds and the 30-year corporate
bond—and the stock market. Adjustment costs are assumed to be small enough
to be negligible so that there is no distinction between target and actual values of
financial variables.

Long-term interest rates are determined according to the expectations theory
of the term structure. Following Shiller (1979), the yield on a long-term bond of
maturity m is given by the expected future path of short-term interest rages (
plus a term premiumy,, ,):

m—1
bt = Y Tjlipjt + Oy 9)
=0
The model's equation for stock market also follows standard specifications.
It is based on the familiar notion that stock prices reflect the present discounted
value of expected dividends.

4.2 Expectation Formation

As discussed above, expectations play a potentially important role in the evolu-
tion of both financial and non-financial variables in FRB/US. The version of the
model used for the experiments described in this paper assumes that agents base
their expectations on a simplified reduced-form representation of the economy.
Thus, rather than explicitly using all 300+ equations and identities that make up

9Brayton and Tinsley (1996) provide details of individual equations
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the model, agents rely on small-scale vector-autoregressions to form their expec-
tations. Such expectations are within the spirit of our disinflation exercise. As
stressed by Taylor (1993), fully rational expectations may be unrealistic during
the transition period after a new policy has been put in place. Certainly, the as-
sumption that agents may be not fully aware of the policy generating process
motivates our analysis of credibility.

The VAR forecasting systems vary from sector to sector—for example, while
the price setting decision leads firms to forecast the unemployment rate, house-
holds are required to generate explicit income forecasts when deciding how much
to consume. Nevertheless, all small-scale forecasting models include a restricted
VAR in three core macroeconomic variables: inflatian)( short-term interest
rates {;), and an output gapy().*° The subsystem formed by these three variables
can be written as:

Aip = O (me1 — Togp_1) + 02(i—1 — 151) + O3y-1 + Ar(L)xe1 (10)
Aﬂ't = 04(7Tt_1 - 7T§O|t—1) + 05 (it—l — igo\t—l) + gﬁyt_l + AQ(L).Tt_l (11)
Ay, = Or(m-1 — Toop_1) +0s(lem1 — iS—1) + Oy + As(L)ze—1 (12)

where A;(L) are polynomials in the lag operatdt andx;, = [Ai;, Amy, Ay,
Too—1 1S the private sector's expected long-run inflation rate,ignd, is anal-
ogously defined (as* + 7¢,, ,).** The estimated coefficients of the core VAR

OEffectively, the inclusion of these three variables endows all agents in the economy with
knowledge of its three essential macroeconomic relationships: a Phillips curve, a monetary policy
rule, and an IS curve. We also explored simulations with a core VAR that replaced equation (10)
with an expectations version of the policy rule (1) or (2), and we obtained very similar results with
such policy-consistent expectations.

lWhen estimating the model, long-run expectations for inflation are taken from survey data,
and those for the federal funds rate from the forward interest rates implicit in the term structure
of interest rates. In the terminology of Kozicki and Tinsley (1996), these expectational variables
represent “moving endpoints” for inflation and interest rate forecasts.
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imply that the system “error corrects” so that

Jlggo Tigjl-1 = Toolt—1 (13)
y‘lgﬁlo laji—1 = loofem (14)
}gglo Yirjer = 0. (15)

Long-run expectation variables play an important role in the behavioral equa-
tions described above. Take, for example, the model's modified Phillips curve—
equation (8): To forecast future values of the unemployment rate, firms rely on an
expectational model composed of the 3-equation core VAR system and an addi-
tional equation relating the unemployment rate to its own lags, and lagged values
of inflation, short-term interest rates and the output gap. Thus, as they look further
and further into the future, their unemployment rate forecast becomes increasingly
more affected by, say, their long-run inflation rate forecast. More important for
the purposes of this paper, long-run inflation expectations play an important role
in the workings of a policy to achieve disinflation. For instance, if the policy is
fully credible, thenr; , , coincides with the long-run inflation target implicit in
the disinflation effort. In contrast, if7 |, , is persistently above the monetary
authority's long-run inflation target, then the private sector underestimates future
unemployment rates and overestimates increases in production costs. According
to (8), these misperceptions would lead to higher increases in output prices than
otherwise and, consequently, a tighter monetary policy stance than in the case of
full credibility.

5 Model Simulation Results

Our goal is to compare the performances of the opportunistic and deliberate ap-
proaches to disinflation. We do this by conducting stochastic simulations of the
FRB/US model. All of the simulations start from a steady state baseline with the
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inflation target and actual inflation both at 5 percent. The stochastic simulations
begin with the announcement of a 3 percent inflation target. The deliberate policy-
maker strives for this new target by following the Taylor-type rule in equation (1)
with 7;* equal to 3. The opportunistic policymaker employs the strategy described
by equations (2) and (3¥.

The stochastic simulations use a bootstrap procedure based on the errors made
by key model equations (about 50 in number) over the 1966-1995 period. We ran
1,000 simulations each under opportunistic and deliberate monetary policy. These
simulations were run in pairs (which consist of one with each type of policy) that
were each characterized by a different sequence of randomly selected macroeco-
nomic shocks over which the disinflation episode took place (which is the obvious
variance reduction technique). For each simulation, we recorded the number of
years that were required until the disinflation was complete and the ultimate infla-
tion target was achieveld. We also recorded how much the unemployment rate
deviated from its steady-state value during each disinflation episode in order to
compute the costs associated with each monetary policy strét®dyile the sac-
rifice ratio and disinflation duration are common metrics for disinflation, we also
consider a more traditional discounted quadratic loss function of the type:

80
Loss =Y 6 (w4 — W;‘ij)z + y{?ﬂ)- (16)

Jj=1

This loss function sums the (discounted) squared deviations of inflation from its

2For the policy rule parameters, we use Rudebusch's (1997) estimates for the Greenspan
period—#; = 0.78 andfs = 0.68. Our results are robust to variation in these parameters.

3The disinflation is considered complete in a quarter when the four-quarter inflation rate is at
or below the ultimate target and remains there for the next three quarters.

We measure the cost of disinflation—the sacrifice ratio—as the cumulative annual deviation
of the unemployment rate from the natural rate divided by the two-percentage point decrease in
the inflation rate. Therefore, if the disinflation policy started at quarterl and took/N quarters
to reach its goal, we compute the sacrifice ratio aglds) Zf’ (Udev) whereUdev; are the
unemployment rate deviations from the steady state.
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target and output from potential during the first 20 years after the disinflation be-

gins!® Thus, for each stochastic simulation, we generated three pairs of observa-
tions: namely, the duration of the disinflation, the sacrifice ratio, and the quadratic
loss for each policymaker.

Armed with 1,000 observations on sacrifice ratios, losses, and durations of
disinflation for each policymaker, we then proceeded to address the main question
asked in this paper: Given the stochastic characteristics of the U.S. economy over
the past 3 decades—as measured by the FRB/US model—how well can the oppor-
tunistic and deliberate policymakers deliver on their announced inflation targets?
To address this question, we compare mean and median values of the statistics.
In the comparison of sacrifice ratios and the losses, we also used paired-sample
t-tests and Wilcoxon tests to gauge the statistical significance of the reported dif-
ferences between the opportunistic and deliberate policymakers.

Table 1 provides a summary of our results under various assumptions about
credibility. The top half of the table considers three cases of exogenous credibil-
ity: A\; = 0 (no credibility), \, = .5, and)\, = 1 (perfect credibility). Consider
the intermediate case first. With = .5, the mean sacrifice rate faced by the
deliberate policymaker is 1.24; therefore, the cumulative deviation of the unem-
ployment rate from the steady-state during the two-percentage point disinflation
is about 2-1/2 percentage-point-ye#sThis trade-off is less favorable than the
1.08 ratio faced by the opportunistic policymaker. Furthermore, given the p-value
of zero for the associated t-test, these differences are statistically significant. Sim-
ilar results are obtained with the medians (where the p-values are obtained for a
Wilcoxon signed-rank test). Thus, it appears that the opportunistic policymaker,
by waiting for the appropriate shocks, is able to reduce inflation with less cumula-

15The value of delta used is 0.98, and the output gap is defined as twice the unemployment gap
in accord with Okun's Law.

8This sacrifice ratio is very close to the one calculated by Ball (1994). Using a simple back-
of-the-envelope calculation with quarterly U.S. data, he calculates a ratio of about 1.2 percentage
points of unemployment per percentage point disinflation.

15



tive unemployment than the deliberate policymaker. Of course, waiting for shocks
increases the duration of the disinflation, which averages (in mean) 5.56 years for
the opportunistic policymaker and 3.77 years for the deliberate one. (In all cases,
the differences in the duration of the disinflations across the two approaches were
very significant, so p-values are not reported for these statistics.) Still, as mea-
sured by simple quadratic loss, with equal weights on inflation and output devi-
ations, the opportunistic policymaker does suffer a slightly smaller loss. Again,
in all cases the differences across the two approaches were very significant, so
p-values are not reported for these statistics. This last conclusion may depend on
the relative weights assigned to output and inflation deviations.

Similar qualitative results are obtained for the case of perfect credibility, al-
though both the sacrifice ratios and the disinflation durations are quantitatively
smaller. In the case of no credibility, however, the results are less clear in that the
sacrifice ratios and losses for the deliberate policymaker actually fall below those
of the opportunistic one.

Of course, as argued above, credibility is likely to respond endogenously to the
performance of the policymaker, and results with endogenous credibility are given
in the lower half of table 1. In particular, as actual or anticipated progress is made
toward the inflation target, the credibility of that target is likely to rise. The mech-
anisms for determining credibility are described in equation (4) and (5). In our
simulations, we set = .67, which translates into a three percentage point range
of credibility around the targéf. Under the backward-looking mechanism de-
picted in (4)—credibility by outcome—if actual inflation is outside of this range,
then the target has no credibility. Credibility is gained incrementally as the target
is approached. In this case, as shown in table 1, the deliberate policy maker actu-
ally has adower sacrifice ratio and a smaller quadratic loss than the opportunistic
one. This is also the true for the forward-looking specification of credibility (cred-

170Our results are robust to some variatiorin
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ibility by behavior) and for the credibility-by-announcement mechanism (where
the credibility of the deliberate policymaker is bounded below by .2 after the an-
nouncement of the new policy). To shed some light on the movement of endoge-
nous credibility in the three cases considered, the time paths of mean credibility
(that is, the average of; in each quarter across simulations) are shown in figure

1. In all three cases, because the deliberate policymaker makes faster progress
toward the goal of low inflation, he enjoys a faster rise in credibility and a lower
sacrifice ratio and loss.

6 Concluding Remarks

There is a long history of exploring the performance of various policy rules in eco-
nomic models. Almost all of this research has been conducted in the context of
linear models and rules with a fixed expectations mechanism—either rational or
adaptive expectations. Such a framework is not well suited for our investigation
along two dimensions. First, our opportunistic policy rule is inherently nonlin-
ear. While such a rule is very difficult to motivate with a symmetric loss function
and linear constraints, as noted in the introduction, it does appear to hold con-
siderable appeal for some policymakers. Second, our interest is in a period that
is clearly transitional—the disinflation—again, mirroring the interests of policy-
makers. Such a transition will likely involve learning and credibility and changes
over time in the expectations formation process.

Given the somewhat atypical, but clearly important, topic of our investiga-
tion, there are few clear answers in the literature to the many modeling choices
required. What is the nature of learning during a policy transition? How are ex-
pectations formed? How will the success of an opportunistic policy be judged?
Our results are of course dependent upon the modeling choices that we have made,
but still we see them as useful, not for their precise quantitative answers, but for
providing a cautionary tale. Namely, there seems to be a fundamental tension be-
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tween credibility and opportunism. The public may well be skeptical about the
importance of an ultimate inflation target when it is promulgated but not acted

upon by an opportunistic central bank, and this skepticism may lead to a higher
cost for a disinflation policy.
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Table 1

Simulation Results

Duration of Discounted
Sacrifice Ratio Disinflation Loss Function
Opp. Del. p-value Opp. Del. Opp. Del.

Ezxogenous Credibility
A=0.0

Mean 2.28 2.10 0.00 10.27 6.19 295.3 2674

Median 1.63 1.55 0.00 9.25 5.25 265.0 246.3
A=0.5

Mean 1.06 1.23 0.00 5.58 3.77 223.2 2299

Median 0.87 0.97 0.00 5.00 3.25 2119 2171
A=1.0

Mean 0.86 0.96 0.00 3.96 2.76 225.1 236.3

Median 0.72 0.77 0.00 3.50 2.25 218.8 227.8
Endogenous Credibility
By Outcome

Mean 2.06 1.88 0.00 9.43 5.52 288.3 2614

Median 1.48 1.42 0.03 8.25 4.75 258.7 240.9
By Behavior

Mean 1.70 1.54 0.00 8.21 4.51 283.2 256.3

Median 1.29 1.20 0.54 7.25 3.75 252.9 237.5
With Announcement

Mean 1.70 1.32 0.00 8.21 3.97 283.2 241.0

Median 1.29 1.05 0.00 7.25 3.50 252.9 226.6

Results under the opportunistic (opp.) and deliberate (del.) policy strategies are given for the
sacrifice ratio (in percentage point years of unemployment rate deviations per percentage point
of disinflation), the duration of disinflation (in years), and a loss function described in the text.

The p-values test the equality of the opportunistic and deliberate means or medians.
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Figure 1: Average Time Path of Credibility
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