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Editors’ Introduction

Jeremy M. Piger and Daniel L. Thornton

hese conference proceedings consist of

extremely thoughtful and provocative papers

and discussions on critical and ancillary
issues that constitute the essence of the inflation
targeting (IT) debate—including a provocative dis-
cussion of IT by three of the world’s top policy-
makers. The breadth and depth of the analysis
by these conference participants is remarkable—
virtually no relevant stone of the IT debate is left
unturned. We cannot possibly do justice to the
participants’ contribution in this introduction. With
this proviso, we first discuss several of the most
important lessons we learned from the conference
papers and discussions and their possible implica-
tions for future research. We then discuss what our
prominent panel of policymakers has to say about
IT, especially with respect to these issues. We
emphasize that our brief introduction cannot ade-
quately reflect all of the subtleties and nuances of
the positions taken; our summary is a poor substi-
tute for reading the entire conference proceedings.

Nutters, NETers, LETers, Flexible ITers,
Super Flexible ITers, etc.

Perhaps the most recurrent theme in the confer-
ence proceedings is the extent to which IT provides
room for, or alternatively limits, policymakers’ dis-
cretion to pursue other objectives—most frequently,
stabilizing the real economy. Faust and Henderson’s
thoughtful and systematic analysis of whether IT
constitutes “best practice” monetary policy addres-
ses this issue directly. They note that the IT perspec-
tive is bolstered by the “now nearly universally
accepted” fact that there is “no long-run Phillips
curve trade-off of the traditional variety” (p. 120).
They then distinguish between those who believe
there is no exploitable trade-off between inflation
and the output gap in the short run—NETers—and
those who believe that there is a “limited” exploitable

trade-off —LETers. While these views are distinct,
Faust and Henderson note that “it is sometimes diffi-
cult to tell which view various parties take” (p. 122).
In part, this is because some LETers believe that
the degree of exploitability is “quite low.” It is also
because “virtually everyone agrees that demand
shocks push us toward a singular economy perspec-
tive” (p. 122). That is, in many standard models, the
appropriate policy response to demand shocks for
NETers and LETers is isomorphic, or nearly so. The
agreement with respect to demand shocks substan-
tially narrows the important difference between
NETers and LETers. Faust and Henderson suggest
that one’s view about how policy should respond
to supply shocks provides a “litmus test for deciding
whether one is in the NET or LET camp” (p. 122).
While they do not address the question directly,
their analysis seems to suggest that all NETers are
likely to be ITers. On the other hand, not all ITers
are NETers. Indeed, they suggest that “many, if not
most, advocates of the ITF [inflation-targeting frame-
work] are LETers” (p. 121).

Faust and Henderson note that, in their lexicon,
NETers are not what Mervyn King has termed
“inflation nutters”—those who consider inflation
the sole policy objective—because NETers believe
that, given the economic structure, stabilizing prices
is “the best we can hope for” (p. 121). In commenting
on Faust and Henderson, however, Ben Friedman
notes that “for practical purposes...these two posi-
tions [NETers and nutters] are isomorphic” (p. 147).
From this discussion, we conclude that nutters are
LETers who believe that the central bank should
pursue other objectives only in rare circumstances—
nutters fail the Faust-Henderson’s NETer litmus test.

It is clear from these proceedings that the extent
to which there is an exploitable short-run trade-off
between inflation and the output gap—the extent
to which the NETer view of policy is correct—is an
important issue of the IT debate. Faust and Henderson
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note that the NETer view can arise in models where
the economy is enormously complex—Milton
Friedman and Robert Lucas—or “fortuitously”
simple—Rotemberg and Woodford (1997), King and
Wolman (1999), and Goodfriend and King (2001).
While NETers, per se, appear to be rare, theoretical
analyses indicate that the “tension” between infla-
tion and output stabilization is much smaller than
previously thought. In his survey of the theoretical
literature on “optimal monetary policy,” Woodford
concludes

recent literature on the welfare conse-
quences of alternative monetary policies
finds that there is less tension between infla-
tion stabilization and properly defined real
stabilization objectives than traditional (non-
welfare-theoretic) literature on monetary
stabilization policy has often suggested. It
is not a bad first approximation to say that
the goal of monetary policy should be price
stability. (p. 23)

Woodford notes that there are some instances
where deviations from perfect price stability is opti-
mal policy. For example, it is not optimal in instances
where complete price stability is infeasible—where
the natural rate of interest is temporarily negative or
not efficient—e.g., where the existence of frictions
make it desirable to have the nominal rate more
stable than the natural rate. Woodford notes that
while interest rates are smoothed considerably
under optimal policy in these circumstances, “this
does not require too much variation in inflation”
because the variance trade-off is “quite flat near
the extreme of full inflation stabilization” (p. 24).

Woodford also notes that full stabilization of
prices is not generally optimal in models where
prices of different commodities are impacted differ-
entially by economic shocks. He notes, however,
that “as long as the price index to be stabilized is
appropriately chosen, complete stabilization of a
price index is found (in calibrated models) to be
nearly optimal” (p. 25). Not surprisingly, an analogous
conclusion arises in models where wages are as sticky
as or more sticky than prices. Likewise, the existence
of market power or the existence of distorting taxes
creates situations where “it will not be possible to
simultaneously stabilize inflation and the welfare-
relevant output gap.” Nevertheless, Woodford notes
that even in such circumstances,
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the degree of variability of inflation under
an optimal policy may be quite modest...
because the relative weight that should be
placed on the goal of output stabilization,
relative to the weight on inflation stabiliza-
tion, may not be large. (p. 26)

In her discussion of Woodford’s paper, Stephanie
Schmitt-Grohé notes that most of the theoretical
work that Woodford surveys uses dynamic, sto-
chastic general equilibrium models that require a
“simplifying assumption” to obtain “an analytical
characterization of optimal policy” (p. 43). She then
reports on the findings of some recent work using
“recent advances in computational economics...
that make it feasible and simple to compute higher-
order approximations to the equilibrium conditions
of a general class of large stochastic dynamic general
equilibrium models” (p. 43). In a model that allows
for sticky prices, money demand, distortionary taxes,
and a role for fiscal variations in the price level, she
finds that, when the model is calibrated to the U.S.
economy, the mean and standard deviation of infla-
tion for optimal policy “is close to zero”—the NETer
view is approximately correct (p. 44). Moreover,
she reports that “the inflation-volatility tax-rate-
volatility trade-off is resolved in favor of inflation
stability not only for degrees of price stickiness
observed in the U.S. economy, but also for much
lesser degrees of price stickiness” (p. 44). She then
notes that this conclusion is robust to a model with
capital accumulation.

Despite the growing theoretical evidence in favor
of inflation stabilization, the tension between infla-
tion stabilization and output stabilization remains
a central issue in the IT debate. In his excellent dis-
cussion of practical problems and obstacles to infla-
tion targeting, Larry Meyer characterizes the issue
by making a distinction between what he terms
inflation targeting and inflation targets. He notes
that inflation-targeting countries generally operate
with both an explicit numerical inflation target and
a hierarchical mandate, under which “central banks
are restricted in pursuing other objectives unless
price stability has been achieved” (p. 151, emphasis
added). In contrast, under a dual mandate “monetary
policy is directed at promoting both full employment
and price stability, with no priority expressed, and
with the central bank responsible for balancing these
objectives in the short run” (p. 151, emphasis added).

Meyer favors an explicit inflation target as part
of a dual mandate, but opposes an inflation-targeting
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regime with a hierarchical mandate. Meyer believes
that central banks can control the long-run average
rate of inflation—*“with respect to inflation, the buck
literally does stop at the central bank” (p. 152). But
his desire for a dual mandate stems from the belief
that “at the margin,” central banks “can damp move-
ments in output around its potential level.” It is less
clear, however, whether he believes that stabilizing
output around its potential level requires a sacrifice
of inflation stabilization, or whether he adheres to
what he describes as Chairman Greenspan’s “unique
vision” of monetary policy. According to Meyer,
Greenspan believes that synergies exist “between
the two objectives for monetary policy—price stabil-
ity and damping fluctuations around full employ-
ment” (p. 153). He notes that Chairman Greenspan
“is generally viewed as being a hawk when it comes
to containing inflation and a dove when it comes to
quickly providing support for a weakening economy”
(p. 153). Whatever his belief, Meyer argues that an
inflation-targeting regime with a hierarchical man-
date is a non-starter for the United States—there is
“no chance that the Congress would accept a regime
with a hierarchical mandate that raised the profile
of price stability and diminished the responsibility
of the FOMC for stabilization policy” (p. 154).

In his discussion of Meyer’s papet, Lars Svensson
argues that the hierarchical/dual mandate distinction
is not useful. He notes that with quadratic loss func-
tions of the type that are frequently used by econo-
mists to represent the central bank’s objective
function, the inflation target is a choice variable, but
the output target is not—*“the output target is subject
to estimation, but it is certainly not subject to choice”
(p. 161). Consequently, he suggests that there is only
a hierarchical mandate for long-run inflation. Con-
sistent with Woodford’s interpretation, he suggests
that the dual mandate is reflected in the choice of
the weight that policymakers give to inflation stabi-
lization relative to output stabilization:

Since all inflation targeters are flexible infla-
tion targeters, in the sense that they are con-
cerned about stability of the real economy...
we can, if we like, talk about inflation target-
ers as having a dual mandate. But, as long as
we know that we are talking about different
verbal descriptions of monetary policy loss
functions of the kind stated above, I do not
find the dual/hierarchical mandate distinc-
tion helpful. (p. 162, emphasis added)

Taxonomy aside, the important question in the
IT debates is: How much inflation stability are policy-
makers willing to give up to gain some quantity X
in the stability of output? Meyer recognizes that
inflation-targeting regimes have become more
flexible over time, but he believes that the hierarchi-
cal mandate nevertheless imposes an inappropriate
and unnecessary constraint on the flexibility of
monetary policymakers as they try to balance their
objectives of price stability and full employment.
From this perspective, this critical issue in the IT
debate appears to hinge on the assumption that
policymakers must give up one thing to get another.
We now turn to this aspect of the conference
proceedings.

Transparency, Accountability, Credibility,
efc.

There appears to be widespread agreement
among the conference participants that the essential
elements of IT are (i) an explicit long-run inflation
objective and (ii) a commitment to transparency.
The latter is closely linked to credibility and, most
importantly, the belief that having a credible long-
run inflation objective generates a “win-win” situa-
tion for the central bank—a commitment to low
and stable inflation not only makes conducting
monetary policy easier but simultaneously results
in better stabilization outcomes.

Woodford notes that, in some models, uncer-
tainty about the long-run inflation rate “worsens the
trade-off between inflation variability and output-
gap variability that is available to the central bank”
(p. 18). Friedman makes the identical point (p. 146).
The idea that low and stable inflation has desirable
consequences for the real economy seems to be at
the heart of the “synergies” that Meyer indicates
are a hallmark of Greenspan’s vision of monetary
policy. In commenting on Levin, Natalucci, and Piger,
Uhlig reaches a similar conclusion. Specifically, he
compares 10-year standard deviations of inflation
and real output growth for the United States over
the period 1940-2002 and concludes that “these
figures seem to suggest that an environment of low
and stable inflation helps to reduce output volatility
and support economic activity” (p. 85).

It is certainly the case that there is some level
of inflation variability where the commitment to a
long-run inflation objective is not credible. If this is
so and if there is a significant improvement in the
inflation/output variability trade-off associated with

JULY/AUGUST 2004 5
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a credible inflation target, it is reasonable to expect
ITers to have a hierarchical mandate, at least, as
Meyer defines it. The hierarchical mandate will be
a natural consequence of the fact (or at least belief)
that thresholds exist for the mean inflation rate and
inflation variability, such that a policy which allows
these measures to stay consistently above these
thresholds generates less-favorable results for things
that policymakers and the public care about, e.g.,
the real economy.

There are, of course, other reasons for trans-
parency. Faust and Henderson note that Lucas
pointed out that “what constitutes optimal policy
is inextricably linked with public expectations about
policy” (p. 122). In addition, noting that the over-
night interest rate is of “negligible importance for
economic decisionmaking,” Woodford states “not
only do expectations about policy matter, but, at least
under current conditions, very little else matters”
(p. 16). Moreover, he notes that “actual changes in
overnight rates required to achieve the desired
changes in incentives can be much more modest
when expected future rates move as well” (p. 17).
Hence, according to Woodford the effectiveness of
policy depends critically on the central banker’s
ability to “manage expectations.”

Transparency and the Practice of IT. Assum-
ing that the hallmark of transparency is honesty,
there appears to be concern that some transparent
(and hierarchical) central banks are not being
honest. Meyer relates a story where he was taken
aside by “two of the leading central bankers in the
world” and told that “good central bankers never
admit they pursue stabilization policy” because
“such an admission would reduce the confidence
of the public in your commitment to price stability
and therefore undermine your credibility and effec-
tiveness as a monetary policymaker” (p. 152). He
expressed confusion that the “way to build credibil-
ity was to lie...” (p. 152).

Faust and Henderson address this point noting
that a “folk wisdom” of central banking is that
“central banks should ‘do what they do, but only
talk about inflation’ ” (p. 132). Expressing concern
analogous to Meyer’s, they suggest that perhaps “we
should stop praising the ITF and other central banks
for their commitment to transparency; instead we
should lament the fact that central banks cannot
publicly discuss the pursuit of their multiple man-
dates” (p. 132).

Friedman underscores this point, but adds a
concern. Arguing that “language matters,” Friedman
suggests that

6 JULY/AUGUST 2004

it is not too great a leap to conjecture that
one consequence of constraining the discus-
sion of monetary policy to be carried out
entirely in terms of an optimal inflation
trajectory will be that concern for real out-
comes will atrophy, or even disappear from
policymakers’ consideration altogether. Nor
is it unreasonable to suppose that the hope
that this eventuality will ensue is, for some
advocates, a motivation for favoring inflation
targeting in the first place. (p. 148)

While it is possible that there is an ideological
battle between the near-NETer-LETers and other
LETers, we are inclined to believe that the real issue
is alack of agreement in the profession—and particu-
larly among policymakers—about the circumstances
where (i) monetary policy can effectively stabilize
output and (ii) the costs of such stabilization actions.
To illustrate this point, we note that in his discussion
of Meyer’s hierarchical/dual mandate distinction,
Svensson argues that it is particularly “misleading
to say that inflation targeters have a hierarchical
mandate but the Fed does not” (p. 162). Svensson
argues that by inserting “sustainable” before
“employment” in the mandate as expressed in the
Federal Reserve Act—to promote effectively the goals
of maximum employment, stable prices, and moder-
ate long-term interest rates—the Fed’s mandate can
be interpreted as describing a loss function where
some positive, but unstated weight is given to stabiliz-
ing the output gap. He argues that this is not “sub-
stantially different” from the Reserve Bank of New
Zealand’s Policy Target Agreement, which suggests
that in pursuit of its price stability objective, it shall
“seek to avoid unnecessary instability in output,
interest rates and the exchange rate” (p. 162). We
note, however, that Meyer suggests that he believes
that Chairman Greenspan “also believes that low,
stable inflation contributes to strong productivity
growth and hence to a higher maximum sustainable
rate of economic growth,” providing yet “another
reason why maintaining low stable inflation has
significant payoffs for economic performance”

(p. 153). From this perspective, the Fed’s mandate
need not be inconsistent with that of a central banker
who gives no weight to stabilizing output in the loss
function. Meyer is quick to point out that he believes
“that the other members of the FOMC have less
faith in this principle than the Chairman” (p. 153).
Our point is not that the FOMC’s stated mandate is
hierarchical or dual or that Chairman Greenspan is
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a NETer and not a LETer (we simply don’t know).
Rather, our point is that this example and much of
the analysis and discussion by conference partici-
pants suggests that a core issue (if not the core issue)
in the IT debate is the extent to which and the pre-
cise circumstances under which central banks can
and should stabilize output. Because this requires
responses to “supply shocks” rather than demand
shocks, it would seem that specific analyses of the
types of supply shocks that central bankers should
respond to and the potential costs associated with
such responses would be a good place to start.

In any event, there is agreement among
Bernanke, Faust and Henderson, Meyer, Svensson,
Uhlig, and Woodford that, in Woodford’s words, “it
would be desirable for central banks to commit them-
selves to the pursuit of explicit target criteria that
involves real variables as well as inflation” (p. 27).
Woodford notes that this would “increase transpar-
ency, facilitating the public’s ability to correctly
anticipate future policy” and, echoing a point made
by Meyer, “help to dispel some of the resistance to
the adoption of inflation targeting in countries like
the United States” (p. 27).

What’s the Advantage of IT?

Faust and Henderson argue that “the first goal
of best-practice [monetary policy] is to get mean
inflation right” (p. 124, emphasis added). They then
note that a purpose of IT is to “anchor long-run
inflation expectations,” by leaving “little room for
misunderstanding this objective.” That being said,
it is natural to ask: Why must the long-run inflation
objective be explicit? Why can’t it be fuzzy? The
unquestionable existence of “control error” suggests
that inflation targeting is inherently fuzzy from the
public’s perspective. This is illustrated in Faust and
Henderson'’s discussion of best-practice monetary
policy. They note that many IT central banks have
“target ranges” for the IT. Under their interpretation
of best-practice monetary policy, “a target range is
purely descriptive in that it states that inflation will
be within the range 7* + 0 [the inflation target plus/
minus a positive fixed amount] most of the time”
(p. 125). They note that “no incident of inflation
crossing the boundary is evidence of central bank
misbehavior; only excessive frequency of being out-
side the interval constitutes such evidence” (p. 125).
They note too that “excessive frequency of being
inside the range is also evidence of misbehavior”
for a central bank that professes to have other non-
inflation policy objectives (p. 125). The point is that

given such an interpretation, it may take the public
some time (with the length of time determined in
part by the nature of the control errors, assuming
their existence) to determine whether the central
bank is in fact attempting to achieve its stated infla-
tion objective or is misbehaving with respect to it.

Meyer suggests that having an explicit inflation
objective should (i) “contribute to anchoring inflation
expectations,” (ii) “improve the coherence of the
deliberations and the policy outcomes” by ensuring
a consensus among policymakers about the desired
long-term inflation rate, and (iii) “enhance the ability
of bond market participants to anticipate the future
course of monetary policy...thereby improving the
effectiveness of policy” along the lines discussed by
Woodford (p. 154).

Levin, Natalucci, and Piger (LNP) attempt to
assess on empirical grounds whether or not inflation
targeting has made a difference for economic per-
formance. In the tradition of the existing literature
on this topic, LNP ask whether the economic per-
formance of a group of countries that have adopted
IT differs substantially from a group of countries that
have not. LNP first investigate whether the data are
consistent with the claim that inflation expectations
are anchored by inflation targeting. Using private-
sector inflation forecasts for industrial countries
obtained from surveys, LNP find that the uncondi-
tional volatility of these inflation forecasts is not
noticeably different between IT and non-IT econ-
omies. Digging deeper however, LNP find that the
source of volatility does seem to differ. In particular,
LNP find that for non-IT economies, long-run infla-
tion forecasts exhibit a highly significant correlation
with past realized inflation. In contrast, this correla-
tion is largely absent for the IT countries. LNP argue
that this is suggestive evidence that the inflation-
targeting central banks have been quite successful
in delinking expectations from realized inflation. It
is also consistent with the claim that IT anchors
inflation expectations.

LNP also investigate whether there is any differ-
ence in the dynamics of actual inflation between
IT and non-IT economies. Again, they find no evi-
dence that inflation has been unconditionally less
volatile in IT vs. non-IT economies. However, they
again find evidence that the source of this volatility
differs. In particular, shocks to core CPI inflation are
substantially less persistent in the group of IT econ-
omies than in the non-IT economies. In particular,
it is difficult to reject the hypothesis that core CPI
inflation follows a random walk in most of the non-
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IT economies, whereas this hypothesis can be easily
rejected for most of the IT economies. LNP note that
this suggests that inflation dynamics in the non-IT
economies display a substantial propagation com-
ponent that augments shocks, whereas inflation
dynamics in the IT economies quickly revert to the
mean following a shock.

LNP also consider a group of emerging-market
economies who have adopted IT more recently. For
these recent adopters they confirm the result, found
by others for industrial IT economies, that the adop-
tion of inflation targeting does not lead to an imme-
diate reduction in long-term inflation expectations.
In this sense, the true benefits of IT may become
apparent only after the regime has gained sufficient
credibility.

In discussing their work, Harald Uhlig does not
question their findings, noting that “The correlations
found by the authors seem to be there, and they can
be read as a list of interesting differences between
countries that have formally adopted inflation target-
ing and those that have not” (p. 82). He does, how-
ever, question their interpretation of these results.
He questions LNP’s division of countries into ITers
and non-ITers, noting that the Bundesbank is classi-
fied as a non-ITer by LNP. He notes that (i) it is widely
accepted that the Bundesbank ignored violations of
its money growth targets “if it helped in pursuing
some other, important goal—most notably price
stability,” (ii) the money growth targets were derived
in large part to be consistent with the Bundesbank’s
“underlying goal regarding the desired rate of infla-
tion,” and (iii) the public debates about monetary
policy “were practically always in terms of inflation”
(p. 82).

Uhlig then asks, even if IT has anchored inflation
expectations, “how helpful has that been for the
variables that we ultimately care about?” Noting
that the standard deviation of inflation has been
higher for ITers than non-ITers and that output
growth variability has been essentially the same,
Uhlig suggests that “based on these numbers alone,
one certainly would not want to make the case that
adopting inflation targeting is a good idea” (p. 83).
Acknowledging that his unconditional perspective
may be misleading because ITers may have been
hit by larger shocks or started with less favorable
initial conditions, Uhlig concludes “much more work
than is in this paper is required before it is possible
to conclude that inflation targeters have been more
successful in containing shocks hitting the economy
than nontargeters have been” (p. 83).
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Uhlig also suggests a reinterpretation of LNP’s
finding that inflation volatility has been more per-
sistent for non-ITers. Noting that in models of the
New Keynesian variety,

low-frequency volatility of inflation is OK,
but high-frequency volatility is bad for the
economy and leads to an overall lower level
of economic activity. If this is what would
happen with inflation targeting, which seems
to be what the empirical results suggest, then
this would be an argument against inflation
targeting, not for it. (p. 84)

Finally, Uhlig notes that IT has frequently arisen
endogenously—it occurs “when the economic situa-
tion was sufficiently bad” (p. 84). He suggests that
this not only accounts for the failure to adopt infla-
tion targeting by the United States and the European
Monetary Union, but requires that analyses of the
effectiveness of IT must account for fiscal considera-
tions and other structural reforms—*“The interesting
question remains whether inflation targeting has
contributed above and beyond fiscal consolidation
or general institutional reforms” (p. 84).

IT and the Rules Versus Discretion
Debate

Faust and Henderson effectively ask: Is IT best
“viewed as a ‘rule’ or the exercise of ‘discretion’”?
They note that ITers appear to have different views
about that, but that these differences appear to be
definitional, so that, in their view, IT is “a typical
example of discretion in the classical sense” (p. 119).
Nevertheless, it is clear that many if not most ITers
consider IT to be a rule in the modern sense of a
policy rule, e.g., a Taylor rule. That is, IT is a rule as
defined by Woodford,

a rule under which the central bank’s com-
mitment is defined by a target for certain
variables at a certain distance in the future,
together with a commitment to organize
deliberations about policy actions around
the question of whether the contemplated
actions are consistent with the target. (p. 20)

Moreover, many ITers, such as Woodford, argue
that a commitment to such a policy rule has impor-
tant consequences for the effectiveness of monetary

policy.
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In his careful analysis of “The Role of Policy
Rules in Inflation Targeting,” Ken Kuttner notes that
the view of IT as “some sort of a monetary policy
rule” stems, in large part, from the fact that the
adoption of IT by many central banks and the “explo-
sion of research on monetary policy rules” occurred
at much the same time. Consistent with Woodford’s
definition, Kuttner notes that conditional rules “allow
the policymaker to respond in a reasonable (or even
optimal) manner to economic conditions” (p. 90).

Before assessing “empirically the extent to which
IT can be described in terms of simple monetary
policy rules” (p. 89). Kuttner undertakes a detailed
and thoughtful analysis of important issues in the
policy rule debate—ad hoc versus optimal policy
rules, instrument rules versus targeting rules, rules
describing outcomes versus rules based on commit-
ment, and mechanical rules versus guidelines.

After a careful analysis of the “connection
between various definitions of a policy rule...and IT
as it is actually practiced” (p. 92), Kuttner undertakes
a careful empirical analysis of “how well the behav-
ior of IT central banks can be characterized by simple
policy rules” (p. 94). Specifically, he estimates policy
rules for three IT central banks, the Reserve Bank
of New Zealand, the Bank of England, and Sweden’s
Riksbank, and for the Federal Reserve. The unique
twist in Kuttner’s analysis is the “use of the central
bank’s own published inflation and output forecasts,
rather than econometric proxies for the relevant
expectations” (p. 95). Indeed, the three central banks
were chosen because they have “the longest track
record of published, quantitative forecasts” (p. 95).
Kuttner notes that these forecasts (i) reduce the data
requirements and alleviate the need for two-stage
GMM estimation, (ii) “are likely to be more reliable
that those based on simple econometric models,
and (iii) should “embody appropriate assumptions
about the central banks’ intended policy actions”
(p. 95).

After noting some technical differences in the
inflation target and forecasting by each of the IT
central banks and the fact that “an explicit reaction
function or instrument rule does not figure promi-
nently in any of the three central bank’s official
publications” (p. 96), Kuttner begins by estimating
a standard “Taylor rule” with a lagged interest rate
term. Because none of the central banks, save the
Reserve Bank of New Zealand, publishes an estimate
of the output gap, Kuttner estimates the output gap
under some reasonable assumptions. Kuttner finds
that the estimates suggest that this simple policy rule
“is a poor description of policy for all four central

banks” (p. 99). The coefficient on inflation is signifi-
cant only for Sweden, while the output gap coeffi-
cient was significant for three countries, but had
the wrong sign for two—Sweden and the United
Kingdom.

Estimates from a forward-looking Taylor rule
fared better. All coefficients were correctly signed
and statistically significant for New Zealand and
the Taylor principle—defined as the long-run
response of the nominal rate to inflation being
greater than 1—was satisfied for all countries but
the United Kingdom.

Because the estimates of the coefficient on
the lagged interest rate were large, implying “an
extremely high degree of interest rate smoothing,”
Kuttner investigates the possibility that this reflected
“the omission of highly serially correlated variables
from the instrument rule,” possibly corresponding
to the unobserved “judgment” terms emphasized in
Svensson (2003), “rather than interest rate smooth-
ing per se” (p. 101). He does this by including a
variable that captures the “‘news’ contained in the
revisions in expectations embodied in the central
banks’ inflation and output forecasts” (p. 101). He
finds that the results are more encouraging than for
either of the previous specifications, but like the
previous specifications, the results are best for New
Zealand and Sweden. Importantly, Kuttner notes that
the estimates support Rudebusch’s (2002) “conten-
tion that at least some of the serial correlation in
conventionally specified instrument rules represents
aresponse to an omitted variable” (p. 103). He argues
that the results demonstrate that IT central banks
exercise judgment in setting policy. He notes that
this “interpretation is particularly clean in the case
of New Zealand,” suggesting that “even the (arguably)
most rule oriented of all the IT central banks appar-
ently still exercises a great deal of judgment in set-
ting policy” (p. 104).

Finally, Kuttner investigates the usefulness of
the policy-rule framework for analyzing policy by
estimating the correlation between the forecast
inflation gap and the forecast change in the output
gap. Kuttner shows that under pre-commitment
(history dependence) this correlation will be positive
“under the assumption of a backward-looking infla-
tion process” and negative if the inflation process
is forward looking. The correlation is estimated at
four-quarter and eight-quarter horizons. In all but
one case the correlation is negative, and the posi-
tive correlation is not statistically significant. The
results under discretion were even less supportive
for forward-looking policy. Kuttner notes that his
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generally negative results “will come as no surprise
to those familiar with the practice of IT.” He also
notes that “the lack of a sharp, qualitative difference
between the Fed’s behavior and that of the inflation
targeters will probably do little to alter the priors of
skeptics...who contend the policy makes little practi-
cal difference” (p. 107).

In her discussion, Monika Piazzesi applauds
Kuttner’s innovative use of central bank forecasts
to estimate policy rules. She gives two reasons for
being excited about looking at central bank projec-
tions that Kuttner did not mention. First, she notes
that there is a great deal of uncertainty about the
appropriate inflation measure to use. She observes
that using central bank projections eliminates this
problem and a host of others—if a central bank
publishes projections of inflation and output “for
different horizons, k, the only question is what hori-
zon R to pick to estimate the policy rule. But picking
k seems easy compared with the host of other prob-
lems that we run into otherwise” (p. 114). She then
notes that if central bank projections of these vari-
ables are the “right” measure of the current belief
of the central bank about these variables, “we may
be able to estimate policy rules that are stable func-
tions of the projection data” (p. 114).

She also suggests that projections might be used
to investigate “what a model of the economy that
gives rise to these projections would look like.” For
example, she suggests that it would be useful to know
if these projections are biased, if they can be forecast
with macroeconomic variables, if the projection
errors are serially correlated, etc. She then suggests
that the projection data might be used to distinguish
whether the central bank has private information
that is used in making policy decisions, and the
extent to which central bank information is reflected
in financial markets.

Pointing out that the Fed’s Green Book forecasts
are not necessarily the FOMC’s forecasts, she cau-
tions that “projection numbers may not be the num-
bers that ultimately influence policy decisions”
(p. 115). Finally, she observes that central banks
“may have incentives to distort there projection
numbers,” noting that inflation projections for IT
central banks may play roles similar “to earnings
projections by private firms” (p. 115).

Policymakers’ Views on IT

While our panelists share the view that main-
taining low and stable inflation has beneficial
consequences for the real economy, they differed
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considerably on the desirability of IT. Of our three
panelists, the most pro-IT was Ben Bernanke. In an
apparent endorsement of Greenspan’s belief in
synergies between inflation and economic stabiliza-
tion, Bernanke argued that “the Fed has built strong
credibility as an inflation-fighter...and that this
credibility has allowed the Fed to be relatively flexible
in responding to short-run disturbances to output
and employment without destabilizing inflation
expectations” (p. 165). Despite these gains, Bernanke
suggests “an incremental move toward inflation
targeting” that “might help the Fed communicate
better and perhaps improve policy decisions as well”
(p. 165).

Specifically, Bernanke proposed that the FOMC
announce a long-run inflation rate (OLIR)—the
inflation rate the FOMC believes “achieves the best
average economic performance over time with
respect to both the inflation and output objectives”
(p. 166). Recognizing that one of the impediments
to adopting IT by the United States is the concern
(expressed by several conference participants) that
such a move would reduce the flexibility of policy
to pursue other economic stabilization objectives,
Bernanke recommends that in introducing the OLIR
the FOMC should state that

the FOMC regards this inflation rate as a
long-run objective only and sets no fixed
time frame for reaching it. In particular, in
deciding how quickly to move toward the
long-run inflation objective, the FOMC will
always take into account the implications for
near-term economic and financial stability.
(p. 167)

Arguing that announcing the OLIR would not
have “significant costs,” Bernanke addresses the
question: What are the benefits? Bernanke suggests
five. First, “the announcement of the OLIR should
serve as a useful clarification of the long-run objec-
tive of the Fed and would thereby provide a long-run
‘anchor’ to monetary policy.” Second, “the OLIR
should help participants in financial markets price
long-term bonds and other financial assets more
efficiently.” Third, establishing the OLIR should “help
to lower inflation risk in financial markets and other
forms of contracting.” Fourth, consistent with the
synergies vision, it will “tend to stabilize long-term
inflation expectations more broadly, which in turn
would make short-run stabilization policy more
effective.” Finally, Bernanke notes that “although
the announcement of the OLIR would not constrain
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short-run policymaking in undesirable ways, it would
nevertheless also help the market make inferences
about the likely timing and extent of tightening and
easing cycles, since, all else equal, the FOMC would
want the inflation rate to move ‘asymptotically’
toward the long-run desired level” (p. 167). Bernanke
also notes that the OLIR “would also serve as a
reminder to policymakers to keep one eye on the
long run at the same time that they are reacting to
current developments in the economy” (p. 167).

Noting that “sharing the OLIR with the public
would address the most important information
asymmetry in the system: namely, the public’s
imperfect knowledge of the FOMC'’s objectives,”
Bernanke suggests that the OLIR be a “single num-
ber” and not a range (p. 168).

Finally, addressing the issue of the political
feasibility of IT for the United States, Bernanke sug-
gests that “the change of the type I am proposing
would be acceptable to Congress as being within
the spirit of existing legislation.” To enhance that
prospect, Bernanke suggests

The FOMC might say to Congress: “We don’t
want long-run inflation to be too high,
because low inflation promotes growth and
productivity. On the other hand, inflation
shouldn’t be too low, because we want to
have all the room we need to respond to the
dangers that deflation poses for output and
employment. We pose the objective in terms
of inflation only because that is what the Fed
can control in the long run.” (p. 168)

Benanke’s colleague on the Board of Governors,
Don Kohn, undertakes a similar analysis, but arrives
at a different conclusion. Kohn agrees that “price
stability—or its approximation at very low inflation—
is the appropriate primary long-term objective of
monetary policy, and achieving this objective is the
way that policy can best contribute to the long-term
welfare of the country” (p. 179). Nevertheless, he
suggests that “adopting IT, even in its softer versions,
would be a slight shift along the continuum of con-
strained discretion in the direction of constraint,
and the benefits of such a shift are unlikely to out-
weigh its costs” (p. 179).

Kohn suggests that the adoption of an explicit
long-run inflation objective “would result in less-
than-optimal attention being paid to stabilizing the
economy and financial markets,” because “IT implies
putting higher priority on hitting a particular infla-
tion objective over the intermediate run than the

Federal Reserve has done” (p. 180). To illustrate
this point, he cites the “opportunistic disinflation
period” from 1983 to 1997, a period when “the
Federal Reserve was well aware that inflation was
running above levels consistent with price stability
but concentrated on keeping inflation from rising,
not on reducing it” (p. 180). He notes that the Fed’s
“broader focus was especially evident in the reaction
to the threat to financial stability in the fall of 1998
and in the very aggressive easing in early 2001”
(p. 180). Kohn notes that “such responses would in
theory be available under flexible IT,” but wonders
“what would happen in practice.”

As for the benefits of IT, Kohn notes that “the
bulk of studies show that interest rates and inflation
are no more predictable in IT economies,” and sug-
gests that “the burden of proof should be on the
advocates of IT to show that it would improve econ-
omic performance in non-IT economies—by provid-
ing either greater cyclical stability or better resource
allocation” (p. 180).

Echoing concerns raised by Meyer, Friedman,
and others, Kohn notes that for flexible ITers “com-
munication tends to be clear but not especially trans-
parent”: “Those other goals are the tough messy
stuff that does not fit into the IT framework very
well” (p. 181). In apparent agreement with Ben
Friedman that “words matter,” Kohn notes “There
is also a risk that communication will drive policy,
and so those (other) goals end up with less-than-
optimal attention” (p. 181). In the end, in contrast
with Bernanke, Kohn concludes

IT is not a cure-all for communication
problems...it might not even help much in
the markets where it really counts, and that
if simplicity of communications drives policy,
IT might lead to inferior economic outcomes.
(p. 181)

As for the politics of IT, Kohn notes that

unlike most other central banks, which
operate in a parliamentary system, we do
not have a “government” to interact with...
If we moved toward setting a goal for our-
selves, perhaps even if we just defined price
stability, we would need to consult carefully
with both houses of the Congress and the
Administration and would need to judge
what, short of legislation, constituted a veto
by any of the people with whom we were
consulting. This process would be subtle
and difficult—but absolutely essential to
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protect our independence and preserve our
democratic legitimacy. (p. 181, emphasis
added)

With respect to the idea of defining price stabil-
ity—“publishing a number or reference range that
makes more concrete our long-term inflation objec-
tive, without making a commitment to achieve that
objective in any given time frame”—Kohn notes that
he is still trying to make up his mind “on the balance
of costs and benefits of taking this step” (p. 181).
Nevertheless, he expresses skepticism of the benefits
and suggests that the costs are associated with “any
tendency for this definition to morph into a target
that unnecessarily constrains actions” and notes that
“the pressure to elevate price stability over economic
stability...would be accentuated by the fact that the
latter goal would not have a numerical value.”

In the final analysis Kohn concludes that

those who propose changes from a good
system have a high burden of proof. The
marginal benefits from improving a good
regime, by definition, are not likely to be
high. And any change must deal with the
uncertainties created by the law of unin-
tended consequences. I have yet to be con-
vinced that for the United States inflation
targeting has jumped those hurdles. (p. 183)

Otmar Issing is also skeptical of the benefits of IT.
After a careful analysis of the major developments
in our understanding of the effectiveness of mone-
tary policy since the 1960s, Issing notes that the
“consensus view” is that the management of mone-
tary policy should be delegated to an “independent
central bank” and that policymakers should “treat
the natural rate of unemployment as a given, and
not try to push unemployment below its natural rate”
(p. 170). He also notes that

The awareness of the limitations of mone-
tary policy was also coupled with a better
understanding of the possible costs of infla-
tion and the recognition that a low-inflation
environment is a necessary precondition for
long-run growth and an efficient allocation
of resources. (p. 170)

While acknowledging that IT has been success-
ful—particularly “for countries starting from high
levels of inflation”—he notes that other central banks
have shown that “success in the management of
monetary policy is not confined to inflation-targeting
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central banks” (p. 171). This stems, in part, from
the adoption of the consensus view of the necessity
of maintaining a low-inflation environment. Defining
IT as a “monetary policy framework that accords
overriding importance to the maintenance of price
stability,” Issing suggests that IT “offers no practical
guidance for the conduct of monetary policy beyond
identifying the primary objective” and “from a sci-
entific perspective...imposes few empirically testable
restrictions on the implementation of monetary
policy” (p. 171).

Consequently, Issing focuses his remarks on a
narrower definition of IT consistent with a “mone-
tary policy framework based on the adoption of a
monetary policy rule in which forecasts of future
inflation play a central role, either in the form of the
so-called instrument rules or of target rules” (p. 171).
Issing argues a major drawback of instrument rules is
that inflation forecasts are not “sufficient statistics on
the state of the economy” necessary for the conduct
of monetary policy (p. 173). He then notes that

Even in an ideal world in which the models
producing the forecast are properly specified,
the policymakers are not interested in the
result of the forecast per se but instead aim
at a consistent economic picture—or, to put
it differently, they aim at identifying the rele-
vant shocks underlying the forecasts and
how different types of disturbances to the
economy imply different kinds of policy
responses. The relation between forecasts
and underlying shocks is clearly one-to-one
in many simple stylized models used in the
monetary policy literature, but this relation
clearly breaks down once we depart from
that simple set-up. So, once again, forecasts
of a few macrovariables cannot be sufficient
as statistics to determine monetary policy
action. (p. 173)

Issing notes that target rules are immune from
this problem because they generate output and
inflation forecasts that are consistent with the mini-
mization of the proper loss function. He notes, how-
ever, that models underlying most targeting rules
“neglect any role that might be played by the mone-
tary aggregate or financial frictions in the determi-
nation of price developments” (p. 173). Moreover,
after suggesting that “model misspecification is
something that economists and econometricians
have some difficulty acknowledging,” Issing notes
that “most advocates of inflation targeting...ulti-
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mately rely on a view of the economy whose essence
can be captured by no more than three equations...
with monetary quantities playing no role” (p. 173).
While noting that some economists regard such
models as “internally consistent and elegant,” Issing
argues that because “it rests upon what can certainly
be regarded as extreme assumptions about the role
of money in the economy...a central bank can legiti-
mately question the usefulness of [such] a model
for monetary policy-setting” (p. 174).

Furthermore, apparently following up on his
earlier observation that “the structure of the econ-
omy changes over time in a way that is difficult to
anticipate and perceive in real time...makes the
debate on the aims of monetary policy and its appro-
priate framework so difficult to settle” (p. 169),
Issing notes that “there are instances that standard
macroeconomic models, which, by definition, are
constructed to replicate normal conditions and
regularities in the economy, cannot capture and
incorporate” (p. 176). Issing notes that on such
occasions, “careful judgment” and “consideration
of non-standard indicators and different interpre-
tations of the evidence become especially relevant”
(p. 176).

In the end, Issing concludes that “there is no
clear-cut evidence to suggest that generally, and
according to some well-specified criteria, one specific
framework should be preferred to all others.” He
argues that the success of the United States and the
euro area confirm “something that I have always
believed: there is no ‘single’ or ‘best’ way to conduct
monetary policy and that different approaches or
frameworks can lead to successful policies and/or
be better adapted to different institutional, econ-
omic, and social environments” (p. 177).

Over the past two decades, a number of central
banks have adopted explicit inflation targeting as a
framework for conducting monetary policy. Further,
there is an active debate, perhaps most notably in
the United States, regarding whether non-IT central
banks should adopt the practice. The conference
proceedings address the core issues surrounding
the potential benefits, drawbacks, and feasibility of
IT adoption, providing evidence from both a theoret-
ical and empirical perspective. The authors, discus-
sants, and panelists have provided a wealth of useful
information to inform the debate over IT.
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Inflation Targeting and Optimal Monetary Policy

Michael Woodford

ince the early 1990s, an increasing number

of countries have adopted explicit inflation

targets as the defining principle that should
guide the conduct of monetary policy. This devel-
opment is often credited with having brought about
substantial reductions in both the level and variabil-
ity of inflation in the inflation-targeting countries,
and is sometimes argued to have improved the
stability of the real economy as well.!

Inflation-forecast targeting, as a systematic deci-
sion procedure for the conduct of monetary policy,
was developed at central banks like the Reserve Bank
of New Zealand, the Bank of Canada, the Bank of
England, and the Bank of Sweden on a trial-and-error
basis, with little guidance from the academic litera-
ture on monetary policy rules. But the growing popu-
larity of inflation targeting has more recently led to
an active literature that seeks to assess the desirabil-
ity of such an approach from the standpoint of theo-
retical monetary economics. This literature finds
that an optimal policy regime—one that could have
been designed on a priori grounds to achieve the
highest possible degree of social welfare—might
well be implemented through procedures that share
important features of the inflation-forecast targeting
that is currently practiced at central banks like those
just mentioned. At the same time, the normative
literature finds that one ought, in principle, to be
able to do better through appropriate refinement
of the practices developed at these banks.
Here I survey some of the most important con-

clusions of this literature. I shall begin by reviewing
some of the respects in which inflation targeting as

' For surveys of early experiences with inflation targeting, see Leiderman
and Svensson (1995) and Bernanke et al. (1999). King (forthcoming)
offers an optimistic assessment of the improvements made in the
conduct of monetary policy in the United Kingdom under inflation
targeting. For a more skeptical review of the lessons that can be gleaned
from experience to date, see Ball and Sheridan (forthcoming).

currently implemented represents a step toward
what the theory of optimal monetary policy would
recommend. In the final section of the paper, I then
summarize some of the more important respects
in which an optimal policy regime would go beyond
current practice. Finally, as a concrete illustration
of some of the general remarks that have been made
about the form of an optimal policy rule, in an
appendix I briefly discuss the quantitative character
of optimal policy in the context of the small econo-
metric model for the United States presented in
Giannoni and Woodford (forthcoming).

1. ADVANTAGES OF AN EXPLICIT
TARGET FOR MONETARY POLICY

Discussions of the desirability of inflation target-
ing for one country or another are often at cross
purposes because of differing implicit assumptions
about precisely what inflation targeting would mean.
It is thus perhaps useful to be clear from the outset
about what I regard to be the defining features of
the approach to the conduct of policy with which I
am concerned. Probably the most critical feature is
the existence of a publicly announced, quantitative
target that the central bank is committed to pursue,
the pursuit of which structures both policy delibera-
tions within the central bank and communications
with the public. As should become clear from the
discussion below, it is more important in my view
that there should be an explicit target for policy than
that it should be (in any strict sense) an inflation
target. In my view, the most distinctive and most
important achievement of the inflation-targeting
central banks has not been the reorientation of the
goals of monetary policy toward a stronger emphasis
on controlling inflation—this has occurred, but it
has been a worldwide trend over the past two
decades, neither limited to nor even necessarily
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most associated with the innovators in inflation
targeting, and has hardly required a fundamental
change in the traditional concerns of central
bankers—but rather the development of an approach
to the conduct of policy that focuses on a clearly
defined target, that assigns an important role to
quantitative projections of the economy’s future
evolution in policy decisions, and that is committed
to a high degree of transparency as to the goals of
policy, the decisions that are made, and the principles
that guide those decisions.

It is useful to begin by discussing why it is desir-
able for a central bank to commiit itself to an explicit
target as the goal of its policy. The proposal that
banks should do so runs contrary to a common
instinct of central bankers, according to which it is
wise to say as little as possible in advance about what
one may do in the future. Because central banking
is a complex task, the argument goes, any explicit
target or policy rule would prove to be a straight-
jacket, preventing the full exercise of the judgment
of central bankers on behalf of society when unan-
ticipated circumstances arise, as they invariably do.
Furthermore, even if a formula could be developed
that would adequately describe what a good central
banker should do, announcing it publicly would only
invite second-guessing by the public and politicians
of policy decisions that are best left in the hands of
professionals. The best approach, then, is to delegate
the task to the best possible people, grant them full
discretion, and require as little public comment as
possible on the way they practice their arcane art.

But while it is true that central banking is com-
plex, reasoning of this kind misses a fundamental
point about the kind of problem that a central bank
is called upon to solve. Central banking is not like
steering an oil tanker, or even guiding a spacecraft,
that follows a trajectory that depends on constantly
changing factors, but that does not depend on the
vehicle’s own expectations about where it is heading.
Because the key decisionmakers in an economy
are forward-looking, central banks affect the econ-
omy as much through their influence on expectations
as through any direct, mechanical effects of central
bank trading in the market for overnight cash. As a
consequence, there is good reason for a central bank
to commiit itself to a systematic approach to policy
that not only provides an explicit framework for
decisionmaking within the bank, but that is also
used to explain the bank’s decisions to the public.
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1.1 Central Banking as Management of
Expectations

One important advantage of commitment to an
appropriately chosen policy rule is that it facilitates
public understanding of policy. It is important for
the public to understand the central bank’s actions,
to the greatest extent possible, not only for reasons
of democratic legitimacy—though this is an excellent
reason itself, given that central bankers are granted
substantial autonomy in the execution of their task—
but also in order for monetary policy to be most
effective. For not only do expectations about policy
matter, but, at least under current conditions, very
little else matters. Few central banks of major indus-
trial nations still make much use of credit controls
or other attempts to directly regulate the flow of
funds through financial markets and institutions.
Increases in the sophistication of the financial system
have made it more difficult for such controls to be
effective, and in any event the goal of improvement
of the efficiency of the sectoral allocation of resources
stressed above would hardly be served by such
controls, which (if successful) inevitably create
inefficient distortions in the relative cost of funds
to different parts of the economy.

Instead, central banks restrict themselves to
interventions that seek to control the overnight
interest rate in an interbank market for central bank
balances (for example, the federal funds rate in the
United States). But the current level of overnight
interest rates as such is of negligible importance
for economic decisionmaking; if a change in the
overnight rate were thought to imply only a change
in the cost of overnight borrowing for that one night,
then even a large change (say, a full percentage
point increase) would make little difference to
anyone’s spending decisions. The effectiveness of
changes in central bank targets for overnight rates
in affecting spending decisions (and hence ulti-
mately pricing and employment decisions) is wholly
dependent upon the impact of such actions upon
other financial-market prices, such as longer-term
interest rates, equity prices, and exchange rates.
These are plausibly linked, through arbitrage rela-
tions, to the short-term interest rates most directly
affected by central-bank actions; but it is the
expected future path of short-term rates over com-
ing months and even years that should matter for
the determination of these other asset prices, rather
than the current level of short-term rates by itself.
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Thus the ability of central banks to influence
expenditure, and hence pricing, decisions is critically
dependent upon their ability to influence market
expectations regarding the future path of overnight
interest rates and not merely their current level.
Better information on the part of market participants
about central bank actions and intentions should
increase the degree to which central bank policy
decisions can actually affect these expectations, and
so increase the effectiveness of monetary stabiliza-
tion policy. Insofar as the significance of current
developments for future policy are clear to the private
sector, markets can to a large extent “do the central
bank’s work for it,” in that the actual changes in
overnight rates required to achieve the desired
changes in incentives can be much more modest
when expected future rates move as well.2

The importance of being able to influence expec-
tations about future policy through means other
than the announcement of a new operating target
for the overnight interest rate becomes especially
clear when the zero lower bound on nominal interest
rates prevents further interest-rate cuts, in an envi-
ronment where aggregate nominal expenditure is
nonetheless too low. This is the situation that Japan
has faced for more than four years now, and recently
there has been considerable discussion in the United
States as well as to whether the Fed is not nearly
“out of ammunition” with which to fight a possible
threat of deflation. The key to avoiding deflation and
economic contraction under such circumstances,
as Eggertsson and Woodford (2003) show, is to be
able to credibly commit to looser monetary policy
in the future.3 This requires explicit discussion of

® There is evidence that this is already happening, as a result of both
greater sophistication on the part of financial markets and greater
transparency on the part of central banks, the two developing in a sort
of symbiosis with one another. Blinder et al. (2001, p. 8) argue that,
from early 1996 through mid-1999, one could observe the U.S. bond
market moving in response to macroeconomic developments that
helped to stabilize the economy, despite relatively little change in the
level of the federal funds rate; furthermore, they suggest that this
reflected an improvement in the bond market’s ability to forecast Fed
actions before they occur. Statistical evidence of increased forecast-
ability of Fed policy by the markets is provided by Lange, Sack, and
Whitesell (2001), who show that the ability of Treasury bill yields to
predict changes in the federal funds rate some months in advance
has increased since the late 1980s.

The basic point about the importance of commitment regarding future
policy was first made by Krugman (1998); Eggertsson and Woodford
(2003) present a fully dynamic analysis and characterize the optimal
policy commitment in an optimizing model with staggered price-
setting. The conclusion obtained by Auerbach and Obstfeld (2003) is
not fundamentally different: In their analysis, it is actually only the
expected money supply at the time of exit from the liquidity trap that

the way in which policy will be conducted in the
future; furthermore, Eggertsson and Woodford show
that the kind of commitment that is needed can be
best expressed in terms of a commitment to a form
of price-level target, which the central bank is com-
mitted to eventually hitting, even if the zero bound
requires the target to be undershot for some period
of time. While one might alternatively imagine a
direct commitment regarding the length of time for
which interest rates will remain low, the optimal
continuation time will depend on how real condi-
tions in the economy develop (that cannot yet be
perfectly foreseen); it is thus easier to explain the
kind of commitment that is actually appropriate by
explaining the target that will have to be met in order
for the zero interest-rate policy to be abandoned.

The existence of an explicit target for policy has
similar advantages under more ordinary circum-
stances as well. An obvious consequence of the
importance of managing expectations is that a
transparent central-bank decisionmaking process
is highly desirable. This has come to be widely
accepted by central bankers over the past decade.
(See Blinder et al., 2001, for a detailed and authori-
tative discussion.) But it is sometimes supposed that
the most crucial issues are ones such as the fre-
quency of press releases or the promptness and
detail with which the minutes of policy deliberations
are published. Instead, from the perspective sug-
gested here, what is important is not so much that
the central bank’s deliberations themselves be public,
as that the bank give clear signals about what the
public should expect it to do in the future. The public
needs to have as clear as possible an understanding
of the rule that the central bank follows in deciding
what it does. Inevitably, the best way to communicate
about this will be by offering the public an explana-
tion of the decisions that have already been made;
the bank itself would probably not be able to describe
how it might act in all conceivable circumstances,
most of which will never arise.

The Inflation Reports of the leading inflation-
targeting central banks provide good practical
examples of communication with the public about
the central bank’s policy commitments. These
reports do not pretend to give a blow-by-blow
account of the deliberations by which the central
bank reached the position that it has determined to

matters, so that open market operations while in the trap are effective
only to the extent that they are understood as implying a commitment
to a higher money supply after the zero bound ceases to bind.

JULY/AUGUST 2004 17



Woodford

REVIEW

announce; but they do explain the analysis that
justifies the position that has been reached. This
analysis provides information about the bank’s
systematic approach to policy by illustrating its
application to the concrete circumstances that have
arisen since the last report; and it provides informa-
tion about how conditions are likely to develop in
the future through explicit discussion of the bank’s
own projections. Because the analysis is made public,
it can be expected to shape future deliberations; the
bank knows that it should be expected to explain
why views expressed in the past are not later being
followed. Thus a commitment to transparency of
this sort helps to make policy more fully rule-based,
as well as increasing the public’s understanding of
the rule.

It might be argued that it should be enough for
a central bank to follow a systematic rule in its con-
duct of policy, without also needing to explain it to
the public. If one assumes rational expectations on
the part of the public, it would follow that the system-
atic pattern in the way that policy is conducted
should be correctly inferred from the bank’s observed
behavior. Yet while it would be unwise to choose a
policy whose success depends on its not being
understood by the public—which is the reason for
choosing a policy rule that is associated with a
desirable rational expectations equilibrium—it is
at the same time prudent not to rely too heavily on
the assumption that the public will understand policy
perfectly regardless of the efforts that are made to
explain it. Insofar as explanation of the policy rule
to the public does no harm under the assumption
of rational expectations, but improves outcomes
under the (more realistic) assumption that a correct
understanding of the central bank’s policy commit-
ments does not occur automatically, then it is clearly
desirable for the central bank to explain the rule
that it follows.

The advantages of a public target when the
private sector must otherwise forecast future policy
by extrapolating from experience are shown in a
recent analysis by Orphanides and Williams (forth-
coming). In the Orphanides-Williams model, private
agents forecast inflation using a linear regression
model, the coefficients of which are constantly
reestimated using the most recent observations of
inflation. The assumption of forecasting in this man-
ner (on the basis of a finite time-window of historical
observations), rather than a postulate of rational
expectations, worsens the trade-off between inflation
variability and output-gap variability that is available
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to the central bank. Allowing inflation variations in
response to “cost-push” shocks for the sake of output-
gap stabilization is more costly than it would be
under rational expectations, because temporary
inflation fluctuations in response to the shocks can
be misinterpreted as indicating different inflation
objectives on the part of the central bank. Orphanides
and Williams then show that a credible commitment
to a long-run inflation target—so that private agents
do not need to estimate the long-run average rate of
inflation, but only the dynamics of transitory depar-
tures from it—allows substantially better stabilization
outcomes, though still not quite as good as if private
agents were to fully understand the equilibrium
dynamics implied by the central bank’s policy rule.
This provides a nice example of theoretical support
for the interpretation given by Mervyn King (forth-
coming) and others of practical experience with
inflation targeting, which is that tighter anchoring
of the public’s inflation expectations has made possi-
ble greater stability of both real activity and inflation.

1.2 Avoiding the Pitfalls of Discretionary
Policy

There is also a further, somewhat subtler, reason
why explicit commitment to a target or policy rule
is desirable, given the forward-looking behavior of
the people in the economy that one seeks to stabilize.
It is not enough that a central bank have sound
objectives (reflecting a correct analysis of social
welfare); that it make policy in a systematic way,
using a correct model of the economy and a staff
that is well-trained in numerical optimization; and
that all this be explained thoroughly to the public.
A bank that approaches its problem as one of opti-
mization under discretion—deciding afresh on the
best action in each decision cycle, with no commit-
ment regarding future actions except that they will
be the ones that seem best in whatever circumstances
may arise—may obtain a substantially worse out-
come, from the point of view of its own objectives,
than a bank that commits itself to follow a properly
chosen policy rule. As Kydland and Prescott (1977)
first showed, this can occur even when the central
bank has a correct quantitative model of the policy
trade-offs that it faces at each point in time, and the
private sector has correct expectations about the
way that policy will be conducted.

At first thought, discretionary optimization might
seem exactly what one would want an enlightened
central bank to do. All sorts of unexpected events
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constantly occur that affect the determination of
inflation and real activity, and it is not hard to see
that, in general, the optimal level of interest rates
at any point in time should depend on precisely
what has occurred. It is plainly easiest, as a practical
matter, to arrange for such complex state-dependence
of policy by having the instrument setting at a given
point in time be determined only after the unex-
pected shocks have already been observed. Further-
more, it might seem that the dynamic programming
approach to the solution of intertemporal optimiza-
tion problems provides justification for an approach
in which a planning problem is reduced to a series
of independent choices at each of a succession of
decision dates.

But standard dynamic programming methods
are valid only for the optimal control of a system
that evolves mechanically in response to the current
action of the controller. The problem of monetary
stabilization policy is of a different sort, in that the
consequences of the central bank’s actions depend
not only upon the sequence of instrument settings
up until the present time, but also upon private-
sector expectations regarding future policy. In such
a case, sequential (discretionary) optimization leads
to a suboptimal outcome because, at each decision
point, prior expectations are taken as given, rather
than as something that can be affected by policy.
Nonetheless, the predictable character of the central
bank’s decisions, taken from this point of view, do
determine the (endogenous) expectations of the
private sector at earlier dates, under the hypothesis
of rational expectations: A commitment to behave
differently, that is made credible to the private sector,
could shape those expectations in a different way;
and because expectations matter for the determina-
tion of the variables that the central bank cares
about, in general, outcomes can be improved
through shrewd use of this opportunity.

The best-known example of a distortion created
by discretionary optimization is the “inflation bias”
analyzed by Kydland and Prescott (1977) and Barro
and Gordon (1983). In the presence of a short-run
“Phillips curve” trade-off between inflation and real
activity (given inflation expectations) and a target
level of real activity higher than the one associated
with an optimal inflation rate (in the case of inflation
expectations also consistent with that optimal rate),
these authors showed that discretionary optimiza-
tion leads to a rate of inflation that is inefficiently
high on average, owing to neglect of the way that
pursuit of such a policy raises inflation expectations

(causing an adverse shift of the short-run Phillips
curve). A commitment to an inflation target is one
obvious way of eliminating the temptation of sub-
optimal behavior of this particular kind.

However, many central bankers would argue
that they have absorbed the lesson of the Kydland-
Prescott and Barro-Gordon models and are able to
avoid systematically higher inflation than is desir-
able, without any need for advance commitments
regarding future policy. For example, they may view
themselves as using their discretion to minimize a
loss function that differs from the ones assumed
by Kydland and Prescott or Barro and Gordon in a
way that eliminates the high predicted average rate
of inflation in the Markov equilibrium associated
with discretionary policy.

In response to this, it is important to note that
the distortions resulting from discretionary optimiza-
tion go beyond simple bias in the average levels
of inflation or other endogenous variables; this
approach to the conduct of policy generally results
in suboptimal responses to shocks as well. For exam-
ple, various types of real disturbances can create
temporary fluctuations in what Wicksell called the
“natural rate of interest,” meaning that the level of
nominal interest rates required to stabilize both infla-
tion and the output gap varies over time (Woodford,
2003, Chap. 4). However, the amplitude of the
adjustment of short-term interest rates can be more
moderate—and still have the desired size of effect on
spending and hence on both output and inflation—
if it is made more persistent, so that when interest
rates are increased, they will not be expected to
quickly return to their normal level, even if the real
disturbance that originally justified the adjustment
has dissipated. Because aggregate demand depends
upon expected future short rates as well as current
short rates, a more persistent increase of smaller
amplitude can have an equal affect on spending. If
one also cares about reducing the volatility of short-
term interest rates, a more inertial interest-rate policy
of this kind will be preferable; that is, the anticipa-
tion that the central bank will follow such a policy
leads to a preferable rational-expectations equilib-
rium (Woodford, 1999a; 2003, Chap. 7). But a central
bank that optimizes under discretion has no incen-
tive to continue to maintain high interest rates
once the initial shock has dissipated; at this point,
prior demand has already responded to whatever
interest rate expectations were held then, and the
bank has no reason to take into account any effect
upon demand at an earlier date in setting its current
interest rate target.
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This distortion in the dynamic response of
interest rate policy to disturbances cannot be cured
by any adjustment of the way in which alternative
possible future paths for the economy are ranked
(assuming that the ranking depends only on the
future paths of inflation and other welfare-relevant
variables); instead, policy must be made history-
dependent, i.e., dependent upon past conditions even
when they are no longer relevant to the determina-
tion of the current and future evolution of the vari-
ables that the bank cares about. In general, no purely
Jorward-looking decision procedure—one that makes
the bank’s action at each decision point a function
solely of the set of possible paths for its target vari-
ables from that time onward—can bring about
optimal equilibrium responses to disturbances.
Discretionary optimization is an example of such a
procedure, and it continues to be when the bank’s
objective is modified, if the modified policy objective
still involves only the future values of the welfare-
relevant variables. A commitment to use policy to
achieve a pre-specified target, instead, can solve this
problem if the target is defined in a way that incor-
porates the proper history-dependence.#

The advantages of an explicit target in solving
this kind of problem are especially clear in the case
of a binding zero lower bound on interest rates, as
discussed by Eggertsson and Woodford (2003). When
the natural rate of interest is temporarily negative,
the zero bound may prevent stabilization of inflation
and the output gap at their desirable long-run average
levels, as such an equilibrium would require a tem-
porarily negative nominal interest rate. The key to
preventing an undesirably sharp deflation and econ-
omic contraction is to convince people that the price
level will eventually be raised, rather than being
stabilized at whatever level it may fall to in the period
during which the zero bound binds. A central bank
that is expected to optimize under discretion will not
be expected to subsequently undo the price decline
that occurs during the “liquidity trap” because the
absolute level of prices is not welfare-relevant; it will
therefore simply stabilize inflation and the output
gap once this again becomes possible, accepting
whatever level of prices happens to exist at that time.
A commitment in advance to the achievement of a
price level target—a target that is not allowed to shift
down even if actual prices undershoot it for many

* The kind of modified inflation target that leads to optimal responses
to the kinds of fluctuations in the natural rate of interest described
above is derived in Giannoni and Woodford (forthcoming, Section 1.3).
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quarters in a row, owing to the zero bound>—will
instead create expectations of the right sort. The
farther prices fall while the economy is in the “trap,”
the greater the expected future price increases will
be; and this automatic increase in expected inflation
will tend to prevent prices from falling very far, or
demand from contracting very much, in the first
place.

It is furthermore desirable not simply that a
central bank have a private intention of this sort,
but that it be publicly committed to such a target.
First, a public commitment is likely to make it easier
for the central bank’s policy deliberations to remain
focused on the right criterion—the criterion with the
property that systematic conformity to it leads to
an optimal equilibrium—rather than being tempted
to “let bygones be bygones.” And second, the benefits
associated with commitment to a history-dependent
policy depend entirely on this aspect of policy being
anticipated by the private sector; otherwise, it would
be rational to “let bygones be bygones.” There is no
point to a secret commitment to the future conduct
of policy in accordance with a history-dependent
rule while the private sector continues to believe
that the central bank will act in a purely forward-
looking fashion; thus the target should be explained
as clearly as possible to the public and shown to be
guiding the bank’s decisions.

1.3 Targeting Procedures as Policy Rules

It follows from the above discussion that there
are important advantages to a central bank’s com-
mitment to conduct policy in accordance with a
rule that can be explained to the public in advance.
I turn now to the advantages of the particular type
of rule that is followed by the inflation-targeting
central banks. This is a rule under which the central
bank’s commitment is defined by a target for certain
variables at a certain distance in the future, together
with a commitment to organize deliberations about
policy actions around the question of whether the
contemplated actions are consistent with the target.

Much of the theoretical discussion of “rules
versus discretion” since the seminal contribution
of Kydland and Prescott (1977) has supposed that
the conduct of policy in accordance with a “rule”
would mean something rather different from this.

5 as Eggertsson and Woodford (2003) show, under an optimal policy

the price-level target would actually shift up in response to the target
misses during the period in which the zero bound is binding, and to a
greater extent the greater the target misses and the longer they persist.



FEDERAL RESERVE BANK OF ST. LOUIS

Woodford

On the one hand, an important branch of the litera-
ture on policy rules has emphasized the importance
of limiting central bank discretion, in the sense of
any scope for the exercise of judgment as to the
nature of current conditions. A rule is then consid-
ered, by definition, to be a prescription of a fairly
mechanical type, the dictates of which are unambig-
uous; it cannot pretend to allow optimal responses
to all of the different types of shocks that an econ-
omy may face, and indeed it is often asserted that
adherence to a rule means abandoning any concern
for the stabilization of real variables. Inflation fore-
cast targeting as actually practiced is nowhere as
rigid a framework as this; in particular, projections
of the economy’s future evolution under alternative
possible actions play a central role in policy delibera-
tions, and these projections, even when disciplined
by the use of a quantitative model, allow a rich range
of information about current conditions to be taken
into account in a way that could not be easily speci-
fied in advance by a computer program.

Alternatively, another branch of the literature
identifies “commitment” with a once-and-for-all
choice (at some initial date) of an optimal state-
contingent plan for the central bank, which is imple-
mented afterward by simply observing the state of
the world each period and executing the instrument
setting called for at that date and in that state. Under
the conception of rule-based policy in this literature,
the central bank may in principle pay attention to
disturbances of all sorts; but there is no role in a
specification of the policy commitment for any
mention of targets for variables other than the instru-
ment of policy itself (i.e., for anything besides a
state-contingent operating target for the overnight
interest rate).

The type of rule actually followed, at least in
principle, by central banks like the Bank of England
is a policy rule of a different sort. Svensson (1999,
2003a) defines a targeting rule as a commitment to
adjust the bank’s policy instrument as necessary to
ensure that at each decision point the economy’s
future evolution is still projected to satisfy a certain
target criterion. For example, in the case of the Bank
of England, the target criterion is that CPI inflation
should be projected to equal 2 percent per annum
at a horizon eight quarters in the future.® This is a

© Before December 2003, the target criterion instead required that an
alternative measure of inflation, RPIX inflation, equal 2.5 percent eight
quarters in the future. For discussion of the role of this criterion in
the conduct of monetary policy in the United Kingdom, see Vickers
(1998) and Goodhart (2001).

“higher-level” specification of a policy rule than the
kind generally considered in the two literatures just
referred to, since it leaves unspecified precisely what
policy actions will be required in any given circum-
stance to conform to the rule. Implementation of
the policy is only possible using a model of the
economy (likely to be supplemented, in practice,
by judgmental adjustments on the part of the mone-
tary policy committee [MPC]), with which projec-
tions of the economy’s evolution under alternative
hypothetical policy decisions can be constructed.

Commitment to a decision procedure of this
kind has important advantages over both of the
other two conceptions of a monetary policy rule.”
Achievement of the advantages of policy commit-
ment—in particular, avoidance of the inflationary
bias of discretionary policymaking—does not require
one to give up on stabilization policy. Not only may
policy adjust in response to disturbances, but it may
adjust differently to each of an uncountable number
of different types of disturbances, the nature of
which need not even be specifiable in advance.

This is also true, in principle, under the concep-
tion of a policy rule as a commitment to a pre-
specified state-contingent instrument path. But in
practice one cannot imagine computing such an
instrument rule in advance, and announcing one’s
commitment to it, unless one artificially assumes
that the number of different types of disturbances
that could occur is extremely limited. This is a highly
limiting assumption, given that in order to compute
in advance the optimal dynamic response to a given
shock, it is necessary not simply to specify which
equations of one’s model that it perturbs, but also
to give a detailed quantitative specification of the
dynamics of the shock—exactly how persistent it
is expected to be, how far in advance it can be pre-
dicted, and so on. Shocks of a given type—for exam-
ple, variations in government spending owing to the
outbreak of war—that differ in the degree to which
they are unanticipated or the length of time for
which they are expected to last imply different
optimal adjustments of the policy instrument. Thus
they must be treated as different shocks in a complete
specification of the optimal state-contingent instru-
ment rule.

Of course, one can specify a quantitative model
of the economy with a fairly small number of inde-

7 For further discussion, see Svensson (1999, 2003a), Svensson and

Woodford (forthcoming), Giannoni and Woodford (2002), and
Woodford (2003, Chap. 7).

JULY/AUGUST 2004 21



Woodford

REVIEW

pendent shocks (no more than the number of
endogenous variables in the model) and estimate
a joint stochastic process for those shocks using
historical data. This method is often used, for exam-
ple, in specifying the kind of stochastic model that
is used for “stochastic simulation” exercises evaluat-
ing alternative simple policy rules. And it may well
be possible to calculate a complete specification of
the optimal state-contingent instrument path for
such a model. But it would be highly unlikely for a
central bank to be willing to commit itself to follow a
rule simply because it has been shown to be optimal
in such an exercise.

For central bankers always have a great deal of
highly specific information about the kind of distur-
bances that have just occurred, which are always
somewhat different from those that have been faced
at other times. Hence even if it is understood that,
“typically,” disturbances to the level of military pur-
chases have had a coefficient of serial correlation
of 0.9 at the quarterly frequency, there will often be
grounds to suppose that the conflict that is currently
looming is likely to be either more persistent or less
persistent than the “typical” one has been in the
past. And it is unlikely that central bankers will be
willing to commit themselves to stick rigidly to a
rule that is believed to lead to outcomes that would
be optimal in the case of “typical” disturbances, even
in a case in which they are aware of the economy
instead being subjected to “atypical” disturbances.
For a proposed policy rule to be of practical interest,
it must instead be believed that the rule is compatible
with optimal (or at least fairly good) outcomes for
the extremely large number of possible types of
disturbances. Yet if one were to try to write out the
optimal state-contingent instrument path, allow-
ing separate terms for each of the possible (finely
grained) types of disturbances that might actually
be faced, such a description of optimal policy would
be completely unwieldy.

Giannoni and Woodford (2002) instead show
that if the central bank’s policy commitment is
described in terms of a relation among endogenous
variables that the bank is committed to bring about—
rather than in terms of a mapping from exogenous
states to the instrument setting—it is possible, in a
large class of policy problems, to find a rule that is
robustly optimal, in the sense that the same rule
(with given numerical coefficients) continues to be
optimal regardless of the assumed statistical proper-
ties of the (additive) disturbance terms in the model.
Indeed, the target criterion that the authors derive
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characterizes optimal policy even if the disturbance
terms in the model structural equations are actually
composites of an extremely large (not necessarily
finite) number of different types of real disturbances.
This is possible because (as illustrated in the next
section) the optimal target criterion is derived from
certain first-order conditions that characterize an
optimal evolution of the economy, and these first-
order conditions do not involve the additive distur-
bance terms in the structural relations.

A rule of this kind represents a policy commit-
ment that a central bank could reasonably make,
despite its awareness that it will constantly be receiv-
ing quite fine-grained information about current
conditions. For a belief that the target criterion
represents a sound basis for judging whether policy
is on track does not require the central bank to
believe that all shocks are alike, or even that all of
the possible types of disturbances to which it may
have to respond can all be listed in advance. At the
same time, a public commitment to the target crite-
rion tells the public in advance what it should expect
with regard to the outcome to be achieved by policy.
This is actually what the public most needs to be
able to forecast well, and this is the aspect of the
public’s expectations that the central bank needs to
influence, to achieve the benefits that are available
in principle from policy commitment.

2. THE CASE FOR PRICE STABILITY

As noted above, the most important innovation
of the inflation-targeting central banks, in my view,
is the organization of policy deliberations around
the achievement of an explicit target, quite apart
from the type of target that happens to be chosen.
But another distinctive feature of inflation targeting,
of course, is that the target is for some measure of
inflation; while control of inflation has always been
an important concern of central bankers, inflation
targeting has given special, and sometimes exclusive,
emphasis to this goal, and debates about the desir-
ability of inflation targeting are often primarily dis-
cussions of the desirability of such a strong emphasis
on inflation. Here I review what the theory of optimal
monetary policy has to say about this.

First of all, the modern (micro-founded) litera-
ture on the real effects of monetary policy provides
ample justification for the conventional wisdom of
central bankers—that it is better for inflation to be
both low and stable. It has been understood for some
time that expected inflation creates distortions by
increasing the opportunity cost of holding (non-
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interest-earning) money, leading to the inefficient
use of real resources to economize on the use of
money in transactions; this was the basis for the
celebrated analysis of the optimal rate of inflation
(which actually turned out to be mild deflation) by
Friedman (1969).8 However, models that incorporate
some reason for prices to not adjust fully and instan-
taneously to changing market conditions—whether
these involve infrequent price changes or simply
slow updating of the information on which prices
are being set—imply that unanticipated variations
in the inflation rate create real distortions as well,
by causing prices that adjust at different times (or
that are being set on the basis of different informa-
tion sets) to become misaligned with one another.
So price stability has important advantages, in
helping the market mechanism to work more effec-
tively. Still, should this stabilization objective be given
priority over others, such as stabilization of real
economic activity or employment? I shall argue,
below, that it should not be an absolute priority; but
the recent literature on the welfare consequences
of alternative monetary policies finds that there is
less tension between inflation stabilization and
properly defined real stabilization objectives than
the traditional (non-welfare-theoretic) literature on
monetary stabilization policy has often suggested.
It is not a bad first approximation to say that the
goal of monetary policy should be price stability.

2.1 When Full Price Stability Is Optimal

Even when one grants that the economy is
subject to exogenous real disturbances of many
sorts—including various types of “supply shocks,”
i.e., disturbances that shift the “natural rate of out-
put,” the level of output that would occur in an
equilibrium with fully flexible prices—it is possible
for the optimal monetary policy to be one that main-
tains completely stable prices in the face of these
disturbances and instead allows real activity to vary.
In particular, this is true in a wide variety of “sticky
price” or “sticky information” models (under varying
assumptions about how many price-setters revise
their prices or update their information in a given
interval of time), as discussed in Woodford (2003,
Chap. 6), where (i) the equilibrium fluctuations in
the real allocation of resources would be optimal if
only all prices were perfectly flexible and set on

8 Friedman’s argument remains correct in the case of a wide range of
different ways of modeling the source of the demand for money; see,
e.g., Woodford (1990).

the basis of fully up-to-date information and (ii)
there are only aggregate shocks, so that in a flexible-
price equilibrium all goods would have the same
price. These hypotheses allow for the existence of
a wide range of types of real aggregate disturbances
that should affect the natural rate of output—for
example, exogenous variation in technology, in
preferences regarding labor supply or impatience
to consume, or in government purchases—though
it does not allow for certain kinds of “supply shocks,”
such as variations in the degree of market power in
labor or product markets, or variations in tax rates.

The basic intuition is fairly simple.? The dead-
weight losses due to relative price distortions can be
completely eliminated, in principle, by stabilizing
the aggregate price level. For the aggregate price
level is stabilized by creating an environment in
which suppliers who choose a new price (under
full information) have no desire at any time to set a
price different from the average of existing prices.
Then (because the average price level never changes),
the price desired by any supplier that reconsiders
its price is always the same, regardless of the number
of future periods for which the price is expected to
remain fixed and regardless of how incomplete the
supplier’s information may be about current market
conditions. All new prices are then always chosen
to equal the average of existing prices, and as a result
the average price never changes. And all goods
prices must eventually equal that same, constant
value, so that inefficient relative-price dispersion
due to price stickiness or information imperfections
will not exist.

Furthermore, in such an environment, the
equilibrium real allocation of resources will be the
same as if all prices were fully flexible and set under
perfect information. For by hypothesis, in that case
suppliers would also all choose a common price
equal to the current price index. Since they are able
to charge this price at all times despite the infre-
quency of their reconsideration of their prices or
the limitations of the information that they can use
in adjusting prices, neither the stickiness of prices
nor that of information has any effect on equilibrium
behavior. Since, by hypothesis, the equilibrium
allocation of resources would be optimal under full
information and full price flexibility, it is optimal
under the monetary policy that fully stabilizes prices.

% Itis presented in the case of a model of staggered pricing by Goodfriend
and King (1997). The fact that a similar conclusion is obtained in the
case of “sticky information” is illustrated by the analysis of Ball,
Mankiw, and Reis (2003).
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2.2 Qualifications

The conditions under which full price stability
can be shown to be an optimal policy are in some
respects quite general; for example, the conclusion
does not depend on fine details of how many prices
are set a particular time in advance or left unchanged
for a particular length of time. Nonetheless, the con-
ditions assumed above are quite special in other
respects—at least as an exact description of reality—
and it is likely that some degree of deviation from
full price stability is warranted in practice. Some of
the more obvious reasons for this are sketched here.

First of all, complete price stability may not be
Jeasible. In the argument sketched above, I have
supposed that it is possible to use monetary policy
to maintain an environment in which a supplier with
flexible prices and full information would never wish
to change its price. Often there will exist a state-
contingent path for short-term nominal interest rates
consistent with such an equilibrium; it is shown in
Woodford (2003, Chap. 4) that this requires that the
interest rate track the Wicksellian natural rate of
interest—the real rate of return that would prevail
in an equilibrium with flexible prices and full infor-
mation—which varies in response to real distur-
bances. However, it is possible that at some times
(as a result of exogenous real disturbances of a
particular sort) the natural rate of interest is tem-
porarily negative; if so, there cannot be an equilib-
rium in which the nominal rate of interest is equal
at all times to the natural rate, and hence no equilib-
rium in which inflation is zero at all times. As a result,
a policy will have to be pursued that involves less
volatility of the short nominal interest rate in
response to shocks, and some amount of price stabil-
ity will have to be sacrificed for the sake of this.

Varying nominal interest rates as much as the
natural rate of interest varies may also be desirable
as a result of the “shoe-leather costs” involved in
economizing on money balances. As argued by
Friedman (1969), the size of these distortions is
measured by the level of nominal interest rates, and
they are eliminated only if nominal interest rates
are zero at all times. Taking account of these distor-
tions—from which we have abstracted thus far!0—

% The hypothesis above that the equilibrium allocation of resources
was efficient under flexible prices required, among other things, that
transactions frictions of this kind be abstracted from. The economies
referred to in the previous section are “cashless,” or at least near-
cashless economies, in which transactions frictions are unimportant.
See Woodford (2003) for details.
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provides another reason for the equilibrium with
complete price stability, even if feasible, not to be
fully efficient; for as Friedman argues, a zero nominal
interest rate will typically require expected deflation
at a rate of at least a few percent per year.

And taking account of these distortions affects
more than the optimal average rate of inflation. As
with distorting taxes, it is plausible that the dead-
weight loss resulting from a positive opportunity
cost of holding money is a convex function of the
relative price distortion, so that temporary increases
in nominal interest rates are more costly than tem-
porary decreases of the same size are beneficial. In
short, monetary frictions provide a further reason
to reduce the variability of nominal interest rates,
even taking as given their average level. (At the same
time, reducing their average level will require less
variable rates, because of the zero floor.) Insofar as
these costs are important, they too will justify a
departure from complete price stability, in the face
of any real disturbances that cause fluctuations in
the natural rate of interest, to allow greater stability
of nominal interest rates.

Yet while both of the factors just mentioned
justify some departure from complete price stability,
it is not clear that the volatility of inflation should
be very great under an optimal policy, even when
such factors are taken account of. For example,
Rotemberg and Woodford (1997) characterize opti-
mal policy for an estimated model of the U.S. econ-
omy, when a constraint that the mean federal funds
rate must remain at least a certain number of stan-
dard deviations (greater than two) above zero is
imposed as a substitute for the zero bound (that still
allows a linear characterization of optimal policy).
Even though the real disturbance processes in their
model imply greater volatility of the natural rate of
interest than many would assume (a standard devia-
tion between 3 and 4 percentage points), they find
that optimal policy involves an average rate of infla-
tion only slightly greater than zero (11 basis points!)
and not much variability of inflation (a standard
deviation only 40 percent as large as the actual vari-
ability of U.S. inflation over their post-1980 sam-
ple period). Interest rates are smoothed considerably
in the optimal policy, relative to what would be
required to fully stabilize inflation, but this does not
require too much variation in inflation, as their esti-
mated model implies a variance trade-off that is quite
flat near the extreme of full inflation stabilization.
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For the same reason, taking account of the dis-
tortions created by high nominal interest rates in a
model with transactions frictions justifies only a
relatively modest degree of inflation variation for
the sake of greater stability of nominal interest rates,
at least if the transactions frictions are calibrated at
an empirically realistic magnitude. Woodford (2003,
Chap. 6) finds that when transactions frictions are
calibrated to match facts about U.S. money demand,
the penalty on nominal interest-rate variations that
can be justified on welfare-theoretic grounds is a
good bit smaller than the one assumed in Rotemberg
and Woodford (1997). Hence in the case that the
available trade-off between interest-rate variability
and inflation variability is the one estimated by
Rotemberg and Woodford, the degree of inflation
variability that could be justified on this ground
would be even smaller than in their paper.

Even apart from these grounds for concern with
interest-rate volatility, the class of models for which
full price stability is optimal is a special one in several
respects. One obvious restrictive assumption in the
argument sketched above is that there are assumed
to be no shocks that would require the relative prices
of any goods to vary over time in an efficient equi-
librium (i.e., the shadow prices that would decentral-
ize an optimal allocation of resources involve no
variation in relative prices). If, instead, an efficient
allocation of resources requires relative price
changes, due to asymmetries in the way that different
sticky-price commodities are affected by shocks,
then full stabilization of a symmetric index of prices
is not generally optimal, as shown by Aoki (2001)
and Benigno (forthcoming) in the context of two-
sector models with asymmetric disturbances.

Nonetheless, it may still be possible to define
an asymmetric price index, with the property that
stabilization of this index is optimal, at least a good
approximation to optimal policy, as these authors
show.!! If the model is symmetric except for the
frequency of adjustment of different types of prices,
then the optimal price index to stabilize puts more
weight on the prices of the goods with “stickier”
prices; this provides a theoretical justification for
targeting an appropriately constructed measure of

" Benigno (forthcoming) applies this idea to an analysis of optimal stabi-
lization objectives for a monetary union in which different regions are
affected asymmetrically by real disturbances. In this application, the
optimal inflation target for the monetary union does not necessarily put
weights on the national inflation rates that are proportional to the shares
of those country’s products in the union-wide consumption basket.

“core” inflation, rather than a standard consumer
price index. But as long as the price index to be
stabilized is appropriately chosen, complete stabi-
lization of a price index is found (in calibrated
examples) to be nearly optimal.

Similarly, the analysis sketched above assumed
flexibility of wages. While this is a familiar assump-
tion in sticky-price models used for pedagogical
purposes, many empirical models imply that wages
are as sticky as prices, and possibly more so.12 But
real disturbances almost inevitably require real
wage adjustments in order for an efficient allocation
of resources to be decentralized. And if both wages
and prices are sticky, it will then not be possible to
achieve all of the relative prices associated with effi-
ciency simply by stabilizing the price level—specif-
ically, the real wage will frequently be misaligned,
as will be the relative wages of different types of
labor if these are not set in perfect synchronization.

In such circumstances, complete price stability
may not be a good approximation at all to the opti-
mal policy, as Erceg, Henderson, and Levin (2000)
show. Nonetheless, one can show once again that
stabilization of an appropriately weighted average
of prices and wages may still be a good approxima-
tion to optimal policy; it is even fully optimal in
special cases (Woodford, 2003, Chap. 6). Thus con-
cerns of this kind are not so much reasons not to
pursue price stability as they are reasons why care
in the choice of the index of prices (including wages)
that one seeks to stabilize may be important.

Finally, even when wages are flexible (or there
are efficient labor contracts) and all disturbances
have symmetric effects on all sectors of the econ-
omy, the flexible-price equilibrium level of output
need not be welfare-maximizing. Both market
power and the existence of distorting taxes imply
that in reality, the equilibrium level of economic
activity is likely to be too low on average.!> When
this is true, not only is the flexible-price equilib-
rium level of output different from the (first-best)
optimal level, but except in special cases, real dis-
turbances will not shift these two quantities to

12 See, e.g., Amato and Laubach (2003), Christiano, Eichenbaum, and
Evans (2001), Altig et al. (2002), Smets and Wouters (2002a,b), and
Giannoni and Woodford (forthcoming).

15 This does not occur in the model of Rotemberg and Woodford (1997),
owing to the assumed presence of an output subsidy that offsets the
consequences of the market power of the monopolistically competitive
suppliers of differentiated goods.
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quite the same extent (in percentage terms).14 This
means that the gap between the level of output
associated with a policy that maintains stable prices
(which is the same as the flexible-price equilibrium
output, as explained above) and the optimal level
of output will be time-varying. If we write the
aggregate-supply relation as a relation between
inflation and the welfare-relevant “output gap”
(i.e., the gap between the actual and efficient levels
of output), an additional exogenous “cost-push” term
appears. As a consequence, it will not be possible
to simultaneously stabilize inflation and the welfare-
relevant output gap.!°

Yet even so, the degree of variability of inflation
under an optimal policy may be quite modest. This
is because the relative weight that should be placed
on the goal of output-gap stabilization, relative to
the weight on inflation stabilization, may not be
large. (This is illustrated in the welfare-based loss
function for the model of Giannoni and Woodford,
forthcoming, presented in the appendix.) There is
a straightforward reason for this. In a variety of opti-
mizing models with sticky prices, it is shown in
Woodford (2003, Chap. 6) that the loss function
that corresponds to a quadratic approximation to
expected utility involves a relative weight on output-
gap stabilization that is proportional to the coefficient
on the output gap in the short-run aggregate-supply
relation. This means that the same underlying
microeconomic factors that lead to a relatively flat
aggregate-supply relation—and thus imply that
fluctuations in nominal aggregate demand have
large effects on output relative to their effects on
prices—also imply that the welfare losses associated
with fluctuations in the level of aggregate real activity
are small relative to the welfare losses that result
from the misalignment of prices that are not adjusted
with perfect synchronization when inflation varies.

14 King and Wolman (1999) and Khan, King, and Wolman (2002) analyze
a model in which it is optimal to fully stabilize prices in response to
technology shocks, despite the existence of an inefficiently low steady-
state level of output. This result, however, depends on the assumption
of special isoelastic functional forms for both preferences and tech-
nology, and also on the assumption of zero steady-state government
purchases; deviations from any of these assumptions will result in full
price stability no longer being optimal. Also, even under the assumed
specification, other types of real disturbances imply that it will not be
optimal to fully stabilize inflation, as Khan, King, and Wolman show.
See Woodford (2003, Chap. 6) for further discussion.

!5 Even when the average level of output is efficient, the flexible-price
level of output and the efficient level may be differently affected by

certain kinds of real disturbances. As noted above, these include vari-

ations in market power or in the level of tax distortions.
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It follows that, while the welfare-theoretic loss
functions derived for the estimated models of
Rotemberg and Woodford (1997) and Giannoni and
Woodford (forthcoming) involve stabilization goals
other than inflation stabilization, by far the largest
coefficients are those on the inflation stabilization
goal. Given this, optimal policy will still be focused
to an important degree on inflation stabilization.
While the considerations sketched in this section
give one ample reason to consider the consequences
of monetary policy for the evolution of variables
other than inflation, it will nonetheless make sense
to think of the optimal policy rule as a “flexible
inflation targeting rule.”

3. IMPROVING THE PRACTICE OF
INFLATION-FORECAST TARGETING

I turn now to some ways in which an optimal
forecast-targeting procedure for the conduct of
monetary policy, from the perspective of the theoret-
ical literature summarized above, would differ from
inflation-forecast targeting as it is currently practiced
by the central banks that have led the way in develop-
ing this approach to monetary policy. Of course,
the precise details of an optimal procedure depend
on the details of one’s model of the monetary trans-
mission mechanism, and it can hardly be argued
that there is yet a consensus about the correct model
to use for one country, let alone a model that can
be claimed to apply equally to all countries. None-
theless, it seems that one can draw at least a few
broad lessons about the character of optimal policy
rules from the analyses that have been undertaken
thus far, and that these differ enough from current
practice to allow some suggestions for improvement.

3.1 The Target Criterion Should Involve
More Than Inflation

The official target criterion of the Bank of
England—ensuring that projected CPI inflation eight
quarters in the future should always equal 2 percent
per annum—refers only to the projected future
value of a particular measure of U.K. inflation. While
other inflation-targeting central banks are often less
explicit about the precise way in which current
policy decisions are supposed to be determined by
their inflation targets, it is very generally the case
that there is an explicit target only for (some meas-
ure of) inflation and no commitment to take into
account the projected paths of any other variables.
Hence debates about the desirability of inflation
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targeting in countries such as the United States often
assume that such an approach to policy would mean
a sole concern with inflation stabilization.

An optimal policy, instead, will not involve com-
plete stabilization of inflation except under fairly
special circumstances, as discussed in the previous
section. In general, an optimal policy will involve
some degree of temporary variation in the inflation
rate in response to real disturbances, for the sake
of greater achievement of other stabilization objec-
tives. The degree to which this matters in practice
will depend on the quantitative specification of one’s
model of the economy; but an identification of
inflation targeting with what Svensson (1999) calls
“strict inflation targeting” makes it too easy for oppo-
nents of inflation targeting to argue that it would
prevent the central bank from responding in appro-
priate ways to changing economic conditions.

It is sometimes argued that a coherent monetary
policy requires “a single objective,” so that stabiliza-
tion objectives in addition to inflation stabilization
should play no role in the conduct of monetary
policy, despite the admitted desirability of these
ends.¢ It is true that a simultaneous commitment
to stabilize two different variables using a single
policy instrument will, in general, represent a prom-
ise that cannot possibly be fulfilled. But a commit-
ment to a single target criterion, on the basis of which
the instrument of policy is to be adjusted, does not
require that this criterion involve only a single
variable. The target criterion may well be a linear
combination of projections for several different vari-
ables (just as it may also involve inflation projections
at more than one horizon). In general, an optimal
target criterion will be of this form. For example, in
the case of the Giannoni-Woodford model of the
U.S. monetary transmission mechanism discussed
in the appendix, the optimal target criterion involves
not only projected inflation, but also real-wage and
output-gap projections. A lower projection of real
wage growth or of the (welfare-relevant) output gap
will justify acceptance of a higher projected inflation
rate. Nonetheless, there is a single well-defined
measure at each point in time of whether policy
remains on track.

1© A related view asserts that other goals may be introduced only to the
extent that they do not interfere with achievement of the inflation
target. However, absolute priority of the inflation target would not
seem to leave any room for stabilization of output or other variables,
unless the inflation target is not understood to require stabilization
of inflation to the greatest extent possible. Such formulations are
thus hopelessly vague about what the policy commitment actually
promises.

It is not obvious, of course, that actual inflation-
targeting central banks do not take into account
other stabilization objectives in their policy decisions,
despite their use of an official rhetoric that suggests
a strict inflation target. Commentators such as
Bernanke et al. (1999) and Svensson (1999) argue
that all actual inflation-targeting central banks are
“flexible inflation targeters” that trade off inflation
stabilization against other stabilization objectives.
Furthermore, it is often argued that a particular
advantage of inflation-forecast targeting as a policy
rule is precisely that it allows monetary policy to be
used to reduce the short-run effects of disturbances
on real variables (such as the output gap), while
retaining firmly anchored medium-term inflation
expectations, and hence reducing the degree of infla-
tion variability that is required to achieve a given
degree of stability of the real variables.

I do not doubt that actual inflation-targeting
central banks do take some account of real objec-
tives. For example, the introductory summary of the
Bank of England’s Inflation Report always presents
a chart of the Bank’s current real GDP projection as
well as its inflation projection—and the GDP projec-
tion is always discussed first, even if it is solely the
inflation projection that is cited as showing that
policy is on track. But it would be desirable for central
banks to commit themselves to the pursuit of explicit
target criteria that involve real variables as well as
inflation. For one thing, if the criteria on which
policy is actually based include projections for other
variables, it would increase transparency, facilitating
the public’s ability to correctly anticipate future
policy, to explain policy in this way. In addition,
greater frankness about this aspect of banks’ policy
commitments would help to dispel some of the
resistance to the adoption of inflation targeting in
countries like the United States. In particular, it would
show that adoption of a targeting framework by
the Federal Reserve need not imply any departure
from the Fed’s current legal mandate—which
requires it to pursue full employment as well as
price stability—and hence need not wait for
Congressional authorization.!”

3.2 A “Medium Term” Target Is Not
Enough

Many would argue that the reason that inflation-
targeting central banks have only an unqualified,

'7 On the issue of whether the adoption of inflation targeting in the
United States would require new legislative authority, see also
Goodfriend (forthcoming).
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time-invariant target for inflation—rather than a
target criterion that takes account of output projec-
tions, or other variables, as well—is that the inflation
target represents only a “medium-term” goal that
leaves unspecified the precise transition path by
which the medium-term goal is to be reached. (This
is explicit in the case of the Bank of England’s official
target criterion. Only the rate of inflation eight quar-
ters in the future must equal the time-invariant target
rate; nearer-term inflation projections are allowed to
vary.) The appropriate medium-term inflation target
can be stated in an unqualified, time-invariant form,
itis argued, because there is no substantial trade-off
between the inflation rate and real variables this far
in the future. Other stabilization goals are instead
appropriately taken into account in choosing among
the possible nearer-term transition paths that are
consistent with the medium-term target.

In fact, the sort of optimal target criteria that
can be derived using the method of Giannoni and
Woodford (2002) involve much nearer-term projec-
tions than those that are officially targeted by the
Bank of England or other inflation-targeting central
banks. For example, while the targeting criteria dis-
cussed in the appendix involve weighted averages
of projections for many different future quarters, it
is the projection for one or two quarters in the future
that receives the greatest weight. Thus the optimal
target criteria do not merely describe the state that
one wishes to reattain once the effects of recent
disturbances have worked themselves out; they
also characterize the optimal transition dynamics
following a disturbance.

A simple example may be useful in clarifying
this. Suppose that the prices of individual goods are
re-optimized at random intervals as proposed by
Calvo (1983), but that all prices are fixed a quarter
in advance, so that even those new prices that are
chosen in quarter ¢ take effect only beginning in
quarter ¢+ 1. Suppose furthermore that, between the
occasions on which the optimality of a given price is
reconsidered, it is automatically indexed to an aggre-
gate price index (but, again, the aggregate price index
of the quarter before the one in which the price will
apply), as proposed by Christiano, Eichenbaum, and
Evans (2001). In a simple model with fixed capital
and no labor-market frictions, this results in an
aggregate-supply relation of the form!8

'8 This is essentially the form of aggregate-supply relation proposed by
Fuhrer and Moore (1995), and a simplified version of the aggregate-
supply blocks of the empirical optimizing models of Christiano,
Eichenbaum, and Evans (2001), Altig et al. (2002), Smets and Wouters
(20024, 2002b), and Giannoni and Woodford (forthcoming).
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where m, is the quarter-t inflation rate, x, is the
(welfare-relevant) output gap, u,_; is an exogenous
(mean-zero) random disturbance at date t—1, isa
positive coefficient, and is the discount factor of
the representative household. Exogenous fluctua-
tions in the “cost-push” term u,_; as a result of vari-
ous real disturbances then create a tension between
the goals of inflation stabilization and output-gap
stabilization.

Under the microeconomic foundations proposed
for the aggregate-supply relation above, the appro-
priate welfare-theoretic stabilization objective cor-
responds to minimization of a loss function of the
form19

3.2) E,

tto[(frt , 1)2+ (x, x*)z],
t=t,

where both the optimal output gap x* (positive in
the empirically realistic case) and the positive relative
weight depend on model parameters. Because it
is assumed that prices are automatically indexed to
a lagged aggregate price index, inflation creates
distortions in the model only to the extent that the
aggregate inflation rate differs from that in the pre-
vious quarter; hence policy should aim to stabilize
the rate of change of inflation, rather than its absolute
level .20 As we shall see, however, this does not mean
that it is not desirable for the central bank to commit
to a fixed long-run inflation target.

Let us consider now the problem of conducting
policy from some date f, onward so as to minimize
(3.2), subject to a constraint

(3.3) 1 = 7_1,'t0,

This last constraint prevents the policy authority
from choosing a policy at date ¢, that fails to internal-
ize the effects of policy at ¢, (insofar as it could have
been forecasted in the previous quarter) on the
inflation-output trade-off faced in quarter ¢,—1.
Choosing a policy commitment from date ¢, onward
in the absence of any such constraint would result
in selection of a policy that is not time-consistent,

o For details of the derivation, see Woodford (2003, Chap. 6).

20 The conclusion that the absolute level of inflation has no consequences
for welfare is extremely special to the simple case considered here,
and surely not realistic, as discussed in Woodford (2003, Chap. 7). For
similar analyses of the form of optimal target criteria when there is
no indexation, or only partial indexation, see Svensson and Woodford
(forthcoming) and Giannoni and Woodford (forthcoming).
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for one would commit to a policy at all later dates
that took account of these effects. If the constraint
7., is chosen (as a function of the state of the world
in quarter t;) in a “self-consistent” way, the optimiza-
tion problem just posed can be solved by a time-
invariant policy rule. Furthermore, if one reconsiders
the desirability of following the policy rule at any
later date, then (assuming that one’s model of the
economy and policy objectives have not changed
in the meantime) one would continue to find that
the same time-invariant policy rule would continue
to solve the corresponding constrained optimization
problem looking forward from the later date.?!

Finally, let us suppose that the component of
aggregate real expenditure that is sensitive to interest
rates is also determined a quarter in advance, so that
the output gap x; cannot be affected by monetary
policy decisions later than quarter ¢—1.22 It follows
that monetary policy can affect only the evolution
of inflation and the component of the output gap
that is forecastable a quarter in advance, and that the
possible stochastic paths for these variables that can
be achieved by any monetary policy are the set of
processes consistent with relation (3.1) for t ¢, + 1.

The first-order conditions for the optimization
problem just stated are then of the form

(3.4) Ty Tt 1=0

(3.5) (Exy x*) =0

foreacht t, where ,_;isthe Lagrange multiplier
associated with constraint (3.1) for each > ¢,, and

t,~1 1S @ multiplier associated with the constraint
(3.3). These conditions, together with the constraints,
determine the optimal state-contingent evolution
of inflation and the forecastable component of the
output gap; the unforecastable component of the
output gap, of course, is exogenously given.

How should monetary policy be conducted to
ensure that this desired state-contingent evolution
of inflation and output is realized? Applying the
method of Giannoni and Woodford (2002), one can

?! See Woodford (2003, Chap. 7) for further discussion. A policy that
solves a problem of this form is “optimal from a timeless perspective,”
as discussed in Woodford (1999b).

*2 For models of aggregate demand with this property, see Woodford
(2003, Chap. 5). This kind of predetermination of interest-sensitive
aggregate expenditure is a feature of many empirical optimizing
models, such as Rotemberg and Woodford (1997), Amato and Laubach
(2003), Christiano, Eichenbaum, and Evans (2001), Altig et al. (2002),
and Giannoni and Woodford (forthcoming), along with many ad hoc
macroeconometric models.

eliminate the Lagrange multiplier from equations
(3.4) and (3.5), and show that one must have

(3.6) (T 7))+ (EXew Ee1X)=0

foreacht ¢, where =
that

/> 0. This in turn implies

3.7 T+ EXep =n*

foreach t ¢, where 7* is a constant, the value of
which will depend on the initial constraint 7, . For
any value of 7*, there exists a self-consistent speci-
fication of the initial constant under which optimal
policy satisfies (3.7) for all ¢ ¢,. Thus the optimal
long-run inflation target 7* is not determined within
this model.23

Optimal policy, then, must arrange that (3.7)
holds at each date, or equivalently, that

(3.8) Efm + xey]=m*

(This alternative form emphasizes that the terms in
the target criterion can be affected only by monetary
policy decisions in quarter t or earlier) Conversely,
one can show that if policy ensures that (3.8) is satis-
fied at each date t ¢, the unique nonexplosive
rational-expectations equilibrium consistent with
the policy commitment solves the optimization
problem stated above. Hence (3.8) is an optimal
target criterion for the central bank’s policy decision
in quarter t.

In the model sketched above, the central bank
cannot expect to affect whether (3.8) holds in quarter
t through adjustment of the interest rate i, in that
quarter, for the predetermination of the interest-
sensitive component of expenditure implies that
unforecastable interest-rate changes have no effect
on aggregate demand. The central bank’s period-t
policy decision should then be a commitmenti, .
regarding its operating target for the interest rate in
quarter t+ 1. The value of i, , , should be chosen so
as to lead the central bank to project that (3.8) is
satisfied, conditional on the state of the economy
in quarter t.24 The expectation that i,, ; . will be
chosen in this way in each quarter ¢ t,, and that the

%5 The addition of even small frictions can break the indeterminacy of
the optimal long-run inflation target, as discussed in Woodford (2003,
Chap. 7). In practice, one can be certain that the optimal long-run
inflation target is not far from zero; it could even be slightly below zero.

24 Note that in the model sketched here, both E,x,, | and E,x,, ; should
be affected by the bank’s choice of i,, | ,, assuming that the bank’s
announcement of its target for the following quarter is credible to the
private sector.
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central bank will then act to ensure thati, =1, ,
in the following quarter, will then imply the desired
state-contingent evolution of inflation and output.

The proposed policy rule involves a constant
long-run inflation target, since satisfaction of (3.8)
each quarter implies that one must have

(3.9) lim E 7ty =7*

at all times t. And it would surely be desirable for
the central bank to emphasize to the public its
commitment to a policy that implies (3.9), as this
should help to anchor long-run inflation expecta-
tions (which would never be allowed to vary in an
optimal equilibrium). Nonetheless, a commitment
to ensure that (3.9) is satisfied at all times is not
sufficient for optimality; many different sorts of
transitory responses to disturbances would be
equally consistent with it.

Nor is it clear what a central bank is committing
itself to do if it pledges to ensure that (3.9) is satisfied
at all times. Condition (3.9) does not place any restric-
tions on the behavior of interest rates over any finite
horizon; hence it is not clear what one would be
able to monitor about a central bank’s decisions in
order to verify that it is indeed acting in conformity
with its supposed commitment. Condition (3.8),
instead—together with the expectation that (3.8) will
also hold at all future dates—does imply a particular
rational-expectations equilibrium value for E,i,
and so one could monitor, at least in principle,
whether i, , . is chosen in accordance with it.

The same is true in the case of a “medium term”
target that refers to a specific future date. Condition
(3.8) implies that
(3.10) E W p+t—Xp =7°
must also hold at all times, forany & 1, in an optimal
equilibrium. So one might imagine that it would
suffice for the central bank to commit to ensure that
(3.10) holds at all times, where k might be eight
quarters in the future. But if k> 1 this condition does
not suffice to determine a unique non-explosive
rational-expectations equilibrium, in the context
of the model set out above. For any commitment of
the form

(3.11) E, w . +—x,, =7m*t+u,,
where u, is an exogenous random variable satisfying

Ed, =0,
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suffices to determine an equilibrium, for the same
reason that (3.8) does, though the equilibrium will
not be the optimal one (the one determined by (3.8)
except when u, =0 at all times). Yet ensuring that
(3.11) holds at all times is consistent with commit-
ment (3.10); thus all of the different equilibria cor-
responding to different choices of the process {u,}
are equally consistent with a commitment of the
form (3.10). It follows that a commitment to ensure
(3.10) fails to determine a unique equilibrium, and
indeed it fails to uniquely determine the required
interest-rate policy on the part of the central bank.

A well-known argument for the desirability of
a target criterion referring only to inflation two years
in the future is provided by Svensson (1997). In the
simple model used in that paper for illustrative pur-
poses, the optimal target criterion (in the sense of
Giannoni and Woodford, forthcoming) is shown to be
of this form. But this results because in that model,
an interest-rate decision by the central bank has no
effect on inflation until two years later. It is also true
in the case of the model sketched above, in which
inflation can only be affected by monetary policy
decisions in the previous quarter, that the optimal
target criterion involves a forecast of inflation one
quarter in the future; if the assumed delay were
longer, the optimal target criterion would look farther
into the future.

However, empirical models of the monetary
transmission mechanism do not commonly imply
delays of greater than a quarter before monetary
policy is able to affect inflation, even if (because of
various sorts of inertia in the transmission mecha-
nism) the models imply that the effects of distur-
bances on the inflation rate are greatest only after
several quarters. For example, the aggregate-supply
relation (3.1) assumed above has the property that
a demand disturbance (due to monetary policy or
some other source) that raises output above its nat-
ural rate for several quarters will steadily increase
inflation for several quarters, with the full effect
on inflation being observed only after output has
returned to its natural level. Nonetheless, optimal
policy is described by a target criterion (3.8) that
involves only a one-quarter-ahead inflation forecast.
A similar result is obtained in the more complex
model of Giannoni and Woodford (forthcoming),
discussed in the appendix: The optimal target criteria
involve forecasts at many future horizons, but the
weight is greatest on the forecasts for the nearest
horizon at which the variables in question can still
be affected by the current policy decision.
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This should not be surprising; if the target crite-
rion is to completely determine a policy decision
at each date, it must specify what defines an accept-
able outcome at the nearest date that can still be
influenced by policy, and not merely what must hap-
pen later, at dates that can be influenced by later
policy decisions. The preference for “medium term”
target criteria at inflation-targeting central banks
represents a preference for incomplete specifications
of the banks’ policy commitments. This probably
reflects a greater degree of certainty about the desir-
ability of the particular aspect of policy about which
the commitment is being made, and this is under-
standable. One can indeed state with greater confi-
dence that it is desirable for medium-term inflation
expectations to be highly stable (and to suggest a
plausible value for the target 7*) than one can argue
for the desirability of a particular criterion such as
(3.8) that should be satisfied by the transition dynam-
ics for inflation following a temporary disturbance.

Nonetheless, it is possible to make an argument
for a particular near-term target criterion such as
(3.8) that is surprisingly robust. For example, it might
be thought better to leave the transition dynamics
following disturbances unspecified on the grounds
that the optimal transition dynamics will look very
different in the case of different types of disturbances.
Yet Giannoni and Woodford (2002) show that it is
possible quite generally to find a target criterion
that applies regardless of the character of (additive)
disturbances, yet which is sufficiently specific to
uniquely determine the transition dynamics in
response to any type of disturbance.

It is sometimes proposed, in discussions of
inflation-forecast targeting, that a suitable form of
central bank commitment that is specific enough
about the desired transition dynamics to determine
an appropriate policy action involves specification
of a medium-term inflation target, together with a
specification of the rate at which policy should seek
to restore inflation to the target level when it deviates
from it. A commitment of this form can be expressed
in terms of a near-term target criterion of the form

(3.12) Erm =n*+ (”t ”*)’

where 0< <1 indicates the rate at which departures
from the target should be eliminated; thus such a
proposal amounts to a near-term target criterion,
and not simply a medium-term inflation target.
However, it is not generally possible to express a
robustly optimal target criterion (in the sense of
Giannoni and Woodford, 2002) in a form like this—

one that makes no reference to the projected path
of any variable other than inflation. A robustly
optimal criterion such as (3.8) implies a particular
rate of convergence of E,,, , to 7* as k is made
large, but this will differ depending on the recent
history of disturbances; it is only the criterion (3.8),
which involves the output-gap projection as well,
that represents a robust criterion for optimality.

3.3 Constant-Interest-Rate Projections
Are an Inappropriate Basis for Policy

One way that inflation-targeting central banks
resolve the problem that their medium-term infla-
tion target alone does not suffice to determine a
particular current interest-rate decision—at least
according to their official rhetoric—is by asking
what constant interest-rate setting over the forecast
horizon would result in a projection consistent with
the medium-term target criterion and then choosing
a current interest-rate operating target at that level.
For example, the Bank of England’s Inflation Reports
justify current policy by showing that a projection
based on the assumption that the interest rate will
remain at the current level for the next two years
indicates projected RPIX inflation equal to 2.5 per-
cent eight quarters from now.2> This does not, how-
ever, mean that such banks constrain themselves
to actually maintain a constant interest rate for two
years at a time; instead, a new interest-rate setting
is to be chosen each time the projection exercise is
repeated.2°

This “solution” to the problem of the incom-
pleteness of the policy commitment represented
by the medium-term target has the advantage of
being simple to explain to the public—as long as
the public is not sophisticated enough to ask what
it really means—but has a number of unappealing
implications.2” First of all, many optimizing mod-
els of the monetary transmission mechanism have

25 Former MPC member Charles Goodhart (2001) describes himself as
having tried to set interest rates in this way, and says “This was, I
thought, what the exercise was supposed to be” (p. 177). Heikensten
(1999) describes the similar procedure used by the Bank of Sweden.

26 Indeed, Goodhart (2001) lists as an advantage of the constant-interest-
rate projection-based procedure that “no one infers any commitment
from the MPC to abide by that assumption in the future, nor is the
credibility of the MPC damaged when, having made this assumption
in a forecast one month, it decides to change interest rates even in
the next month” (pp. 174-75).

2 Goodhart (2001) reviews what he calls “the prima facie case against”
this approach before offering his defense of it. Other critical discussions
include Leitemo (2003), Svensson (2003b), and Honkapohja and Mitra
(2003).
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the property first demonstrated by Sargent and
Wallace (1975) for a rational-expectations IS-LM
framework, namely, that the equilibrium path of
the price level (and hence of the inflation rate) is
indeterminate under the assumption of a fixed
nominal interest rate (or indeed, any exogenously
specified interest-rate process).28 If such a model
were to be used for the central bank’s projection
exercise, the staff would be unable to compute pre-
dicted paths for inflation or other variables under
the hypothesis of any constant level of nominal
interest rate, and so unable to assert that one par-
ticular level would imply satisfaction of the target
criterion.2?

Alternatively, many backward-looking models
(including optimizing models in which expectations
are assumed to be based on extrapolation from past
time series) have the property discussed by Friedman
(1969), namely, that maintaining a constant nominal
interest rate indefinitely will lead to explosive infla-
tion dynamics, through a Wicksellian “cumulative
process.”30 Goodhart (2001) suggests that the Bank
of England’s model has this latter property and that,
as a result, “the rate of change of most variables
visible at the two-year horizon in the Bank’s forecast
generally (though not invariably) tends to persist, and
on occasion to accelerate, in the third and subse-
quent years” (p. 171). In this case, it is possible to ask
which constant interest rate would imply satisfaction
of the target criterion at a certain finite horizon, but
only at the expense of making it clear that hitting
the target at (say) the eight-quarter horizon does not
also imply expecting to hit it in subsequent quarters.
Hence it cannot be the case that one expects to be
content to maintain the constant-interest-rate policy
indefinitely, even in the absence of any developments
that cannot already be foreseen.3!

28 See Woodford (2003, Chap. 4) for further discussion.

29 Leitemo (2003) discusses possible interpretations of the constant-
interest-rate projection exercise that would allow it to yield a policy
recommendation even in the case of a forward-looking model of the
transmission mechanism; but these do not eliminate the other unap-
pealing features of such a procedure.

3

=]

See Bullard and Mitra (2002) and Preston (2002) for analyses of forward-
looking models with least-squares learning by the private sector.

3

If one’s model currently implies that inflation will depart significantly
from the target rate at the three-year horizon if interest rates are main-
tained at their current level for that long, then it also implies that one
should expect that a year from now—barring unforeseen develop-
ments—if interest rates have been maintained at their current level,
it will then be forecasted that inflation will depart from the target at
the two-year horizon if interest rates are not changed. Hence one
cannot expect that interest rates should remain at their current level
for an entire year, even in the absence of any “news.”
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In fact, there is no reason to suppose that the
constant interest-rate path represents the bank’s
best current estimate of the future path of interest
rates. This is at least implicitly conceded by the
Bank of England in its published discussions of the
accuracy of its projections.32 In these discussions,
the Bank gives exclusive attention to the projections
that it also publishes in the Inflation Report, in which
an interest-rate path is assumed that corresponds
to current market expectations, rather than to the
projections conditional on the constant interest-rate
path, even though the latter ones are given primary
emphasis in the justification of policy. It is evident
that the Bank does not regard the constant interest
rate assumption as the best available forecast of its
behavior. For if it did, it would want to test the accu-
racy of the projections made under that assumption,
rather than under whatever contrary assumptions
might be made by traders in financial markets.

Thus the auxiliary assumption that is used to
allow the forecast-targeting procedure to determine
an interest-rate recommendation has the conse-
quence that the targeting procedure is based on
forecasts that are not actually believed, even in the
Bank itself. Such a procedure has the paradoxical
implication that the central bank may choose a
policy under which it does not truly expect the target
criterion to be satisfied, though it may believe that
it would be under the counterfactual hypothesis of
the constant interest rate.

Such a state of affairs can hardly be defended as
conducive to transparency in the conduct of mone-
tary policy. If policy is genuinely based on constant-
interest-rate conditional projections, then one’s policy
decisions are not aimed at ensuring satisfaction of
the target criterion that is announced to the public;
and the projections published by the central bank
are not accurate forecasts that should better help
the private sector to correctly anticipate the econ-
omy’s evolution. On the other hand, if the central
bank genuinely does expect the target criterion to
be satisfied, then policy is not actually determined
in the way that the official rhetoric implies that it
is; and if the forecasts are unbiased, then they are
not the kind of forecasts that they are officially
described as being.

The kind of forecast-targeting procedure recom-
mended by Svensson and Woodford (forthcoming)
as a way of implementing optimal monetary policy

%2 See the Bank of England’s Inflation Reports of August 2001 and
August 2002.
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is of a different sort. In this procedure, one projects
the economy’s future evolution under alternative
contemplated policy decisions, assuming that in
future decision cycles the central bank will again
act to ensure satisfaction of the target criterion. This
amounts to asking what action is needed to project
that the criterion should be satisfied in the current
period, taking as given that it is expected to be satis-
fied in later periods (as a result of the policy actions
to be taken in those periods). Such a calculation
yields a determinate outcome as long as there is a
determinate rational-expectations equilibrium
implied by the target criterion; this is always the
case if the target criterion is selected according to
the method of Giannoni and Woodford (2002).

Thus policy should be based on a projection
exercise that includes a model of the central bank’s
own future behavior—one that is furthermore con-
sistent with the procedure that it actually follows
in making its policy decisions. This is the kind of
projection exercise used as the basis for policy deci-
sions at some central banks, notably the Reserve
Bank of New Zealand, which also publishes some
information about the non-constant interest-rate
path implicit in its projections, along with its pro-
jections for inflation and other variables.

Goodhart (2001) objects that such a procedure
is impractical, on the grounds that it would be much
more difficult for a monetary policy committee to
reach agreement on an entire future path for interest
rates than to decide only about the current interest
rate each time they meet. But the procedure described
by Svensson and Woodford (forthcoming) does not
involve a multidimensional decision problem in
each decision cycle. As with the constant-interest-
rate projection method, one makes a decision for
the current period only, on the basis of projections
of the future that (necessarily) incorporate a hypoth-
esis about future policy; the hypothesis about future
policy is simply a more realistic one than the notion
that interest rates will not change, regardless of how
inflation and output evolve. And there is no greater
need for agreement among the members of the
policy committee about that particular aspect of the
model specification than about the other assump-
tions involved in making projections for the future.

Goodhart (2001) also argues that revealing a
projected non-constant path for interest rates is
problematic, because “any indication that the MPC
is formally indicating a future specific change in
rates...would be taken to indicate some degree of
commitment” (p. 175). This is clearly a delicate issue

regarding the proper explanation and the public’s
subsequent interpretation of the central bank’s
projections. Yet the experience in New Zealand sug-
gests that it is possible to reveal interest-rate projec-
tions to the public without being understood to have
made an advance commitment about the path of
the official cash rate. Moreover, a “fan chart” for the
path of interest rates, like those that the Bank of
England currently publishes for its inflation and
output projections, ought to make it clear that the
bank is not committing itself to a definite path;
rather, the expected evolution will depend on a
variety of contingencies that can at best be assigned
probabilities.

If necessary for the reasons to which Goodhart
(2001) refers, it would be preferable to base policy on
projections conditioned on predicted future policy,
and to publish inflation and output projections of
that sort, without any mention of the interest-rate
path implicit in these projections, than to base policy
on projections conditional upon a model of policy
that one knows to be false. But there are likely to
be advantages to publication of the interest-rate
projections. One of the crucial ways in which central
banks affect the economy is through the effects that
their announcements have on expectations regarding
the future path of short-term interest rates, expec-
tations that then determine longer-term bond yields,
asset prices, and exchange rates, which in turn affect
spending, employment, wage-setting, and price-
setting decisions. The current level of overnight
interest rates is in itself of little importance for most
economic decisions; the real significance of central
bank decisions about the overnight rate is what they
are taken to signal about the likely path of interest
rates months and years into the future. Given the
importance to a central bank of steering expectations
of future interest rates in a desirable way, it would
seem that revealing to the public the expected future
path of rates implied by the bank’s policy commit-
ments should help it to better achieve its goals.

3.4 Advantages of a History-
Dependent Target Criterion

A notable feature of the kind of projection
exercises upon which policy is currently based at
banks like the Bank of England is that they are purely
Jorward-looking. By this I mean that the decision
made at any time is a function solely of the policy
committee’s judgment about the possible paths
from now on for inflation and other variables (if
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any) relevant to its target criterion; past conditions
are irrelevant except insofar as these have an effect
on what it is possible to achieve from now on. Of
course any projection-based decision procedure
will be forward-looking; but under a procedure like
the Bank of England’s (at least as Goodhart, 2001,
describes it), the past is irrelevant because the target
criterion is a time-invariant function of the projected
future path of the target variable (RPIX inflation).

One might think that forward-looking behavior
of this kind is a necessary feature of optimal policy—
that “bygones should be bygones” for a rigorous
optimizer. But as explained above, this is not correct
in the case of the optimal control of a forward-
looking system. If it were, there would be no flaw
in the reasoning of a purely discretionary policy-
maker. When the private sector is forward-looking,
expectations regarding future policy matter for what
can be achieved at any point in time, and outcomes
can generally be improved through a judicious com-
mitment regarding future policy. This requires, how-
ever, that policy be expected to be conducted at the
later date in a way that is history-dependent—that
is, in a way that depends on the earlier conditions
(at the time at which it was desirable to alter expec-
tations) as well as upon conditions at the time that
the action is taken.

This history-dependence can be incorporated
into a forecast-targeting procedure through the use
of a history-dependent target criterion to evaluate
whether the economy’s projected evolution from
now on should be considered to be consistent with
the bank’s general policy commitments. This means
that the acceptable projections for the target variables
looking forward should depend on recent past con-
ditions.33 This is a further reason why, under an
optimal regime, the short-term target for inflation
will be time-varying, even though there is likely to
be a constant long-run inflation target, around which
the short-term target fluctuates. The way in which

5 The optimal target criterion (3.8) in the simple example above might
seem not to confirm this principle, as it involves only forecasts of
7., and x,, ;. But in that model, inflation is not technically a “target
variable,” because it is the rate of inflation acceleration, rather than
the absolute rate of inflation, that enters the loss function (3.2). A purely
forward-looking target criterion would then be one that involves only
the projected future paths of the output gap and of inflation acceleration.
The target criterion (3.8) is not of this form, as it implies a commit-
ment to eventually reverse past increases in the inflation rate. We could
alternatively adopt (3.6) as a target criterion, and this would also be
optimal. This criterion involves only the projected acceleration of
inflation in period £ + 1, not the absolute rate of inflation. However,
the criterion is history-dependent because of its dependence on the
value of E,_x,.
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an optimal short-term target criterion is likely to be
history-dependent is illustrated in the discussion
in the appendix (of the optimal target criteria in
the case of the estimated model of Giannoni and
Woodford, forthcoming).

A particularly clear example of the advantages
of a history-dependent target criterion is the situation
currently faced by the Bank of Japan, in which the
zero lower bound on nominal interest rates has been
reached and yet deflation continues, so that further
monetary stimulus is desirable. As I have already
mentioned, the main lever by which monetary policy
can still affect the economy under such circum-
stances is by changing expectations regarding the
future conduct of policy: Committing to a more
expansionary policy later than would otherwise have
been pursued. But this requires that policy not be
expected to be conducted later in accordance with
a purely forward-looking target criterion. For exam-
ple, Eggertsson and Woodford (2003) show that the
expectation that the central bank will remain com-
mitted to the forward-looking pursuit of a low (time-
invariant) inflation target—and hence will adjust
interest rates so as to be consistent with the target
as soon as this can be done without violation of the
zero lower bound — can lead to a disastrous outcome
when real disturbances result in a temporarily neg-
ative natural rate of interest. This analysis suggests
that the problem of the Bank of Japan at present is
not that it is not understood to be committed to a
non-negative inflation target, but that it is expected
to pursue its tacit inflation target in a purely forward-
looking manner, with the implication that the
(unwanted) price declines that occur while the zero
bound constrains policy will never be undone.

A commitment to a time-invariant inflation target
would be more likely to avoid the problem caused
by the zero bound, of course, if the target were set
several percentage points above zero, as advocated
by Summers (1991). But this would result in substan-
tial losses of another sort, those created by chronic
inflation. The optimal policy rule, as Eggertsson and
Woodford show, would instead involve commitment
to a history-dependent target criterion, resulting in
temporary inflation after a period in which the zero
bound constrained policy; in addition, a greater
amount of inflation would occur the longer the zero
bound continued to bind and the greater the cumu-
lative deflation that occurred during that time. A low
inflation rate would again be targeted once a suffi-
cient period of time passed in which the zero bound
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did not prevent the central bank from hitting its
target. Credible commitment to a history-dependent
policy of this kind would create the desired kind of
expectations while the economy is in the “liquidity
trap”—so that the deflation and output contraction
at that time should remain quite modest—without
requiring chronic inflation during normal times and
creating an “inflation scare” during the period in
which the economy is reflated as it exits from the
trap.

4. CONCLUSIONS

Inflation-forecast targeting, as currently practiced
at central banks such as the Bank of England, repre-
sents an important innovation in decision proce-
dures with regard to monetary policy, one that has
moved the actual practice of leading central banks
closer to the ideal that would be recommended on
the basis of economic theory. The organization of
the decision process around the achievement of an
explicit, quantitative target that is also communicated
to the public, and a commitment to the explanation
of policy decisions to the public in terms that allow
verification of the central bank’s commitment to its
putative target are important improvements upon
prior procedures. They can both help to safeguard
a central bank against the trap of discretionary
policymaking, and help the private sector to more
accurately anticipate future policy, increasing the
effectiveness of policy. The introduction of targeting
rules as a way of specifying policy commitments is
also an important conceptual advance, allowing
commitments to be stated in a way that incorporates
a kind of flexibility that is of considerable practical
value, while being specific about the aspects of
policy that are most critical for anchoring private-
sector expectations.

At the same time, current practice falls short of
the theoretical ideal sketched in this paper in some
notable respects. Perhaps the most important of
these is the exclusive emphasis on “medium term”
targets that leave unspecified the basis on which a
particular nearer-term path toward that target is to
be preferred. At best, this represents a significant
degree of vagueness about the criterion that is
actually used to make policy decisions. It may also
indicate that the choice among alternative near-term
paths for the economy is still made on a discretion-
ary basis that will ensure suboptimal policy even
when decisions are made by an omniscient mone-
tary policy committee with a perfect understanding

of social welfare. The question whether it would be
practical for central banks to commit themselves
to more explicit nearer-term target criteria, of the
form indicated by the theory of optimal monetary
policy rules, should be an important issue for further
study by central bankers and monetary economists
alike.
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AN OPTIMAL TARGETING RULE
FOR THE MODEL OF GIANNONI AND
WOODFORD (FORTHCOMING)

Here I summarize the quantitative form of the
optimal targeting rule derived by Giannoni and
Woodford (forthcoming) in the context of a small,
empirical optimizing model of the U.S. monetary
transmission mechanism. The desirability of this
precise rule depends, of course, on the details of
the quantitative model, many of which are highly
debatable. Nonetheless, it may be useful to consider
this example of an optimal policy rule for an esti-
mated model, as an illustration of some of the general
points made in the text about the likely character of
an optimal policy rule.

The model of Giannoni and Woodford incorpo-
rates both wage and price stickiness, with random
intervals between the times at which both individual
wages and prices are reconsidered, as in the theoreti-
cal analysis of Erceg, Henderson, and Levin (2000).
In addition, both wages and prices are allowed to
be indexed to the previous quarter’s index of
prices between the occasions on which they are re-
optimized, as proposed by Christiano, Eichenbaum,
and Evans (2001). The degrees of indexation of both
wages and prices are treated as free parameters to
be estimated, as in Smets and Wouters (2002a,
2002b), but our parameter estimates indicate the
best fit under the assumption of full indexation of
both wages and prices, as assumed by Christiano,
Eichenbaum, and Evans. Both wages and prices are
also determined a quarter in advance. On the
demand side of the model, the preferences of the
representative household are assumed to allow for
habit persistence, and the best fit is obtained when
the habit-persistence coefficient takes the largest
allowable value, so that utility depends on the change
in real expenditure rather than its level. In addition,
real private expenditure is determined two quarters
in advance. The several free parameters of the model
are estimated by minimizing the distance between
the predicted impulse responses of four variables
(output, inflation, the real wage, and the short-term
nominal interest rate) to a monetary policy shock
and those implied by an unrestricted VAR model of
the same four time series. The parameter estimates
are consistent with the sign restrictions implied by
theory, and several restricted versions of the model—
a restricted model with no indexation to the lagged
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price index, a restricted model with flexible wages,
and a restricted model with no habit persistence—
can each be statistically rejected.

Here I summarize the implications for optimal
policy of treating the best-fitting parameter values
as representing the literal truth. First of all, the esti-
mated model implies that maximization of the
expected utility of the representative household
corresponds to minimization of a quadratic loss
function of the form

(A.1)

2
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where 7, is an index of goods price inflation between
quarter t—1 and quarter ¢, 7}’ is an index of wage
inflation, and x, is the output gap (log real output
relative to a “natural rate of output” that varies in
response to several types of real disturbances). The
discount factor is calibrated to equal 0.99 (to imply
a realistic long-run average real rate of return), while
the model’s estimated parameters imply the values

»=0.9960, ,,=0.0040, ,=0.0026, and =0.035
for the coefficients of the loss function.

The fact that prices are indexed to a lagged price
index implies that it is inflation acceleration, rather
than the rate of inflation as such, that creates distor-
tions, as in the simpler model discussed in the text.
The fact that wages are also sticky implies that wage
inflation also creates distortions, even when the rate
of goods price inflation is stable; because wages
are indexed to the lagged price index, it is actually
wage inflation relative to lagged price inflation that
measures this distortion. Finally, because of habit
persistence, the distortions associated with fluctua-
tions in the output gap are not proportional simply
to a sum of squared deviations of the output gap each
period from its optimal level, but rather to a sum of
squared deviations of the output gap from an increas-
ing function of the previous quarter’s output gap.
However, the weight on the lagged output gap turns
out to be quite small, despite the existence of sub-
stantial habit persistence.

We also find that the estimated parameter values
imply a very small relative weight on the wage-
inflation stabilization objective relative to the price-
inflation stabilization objective. This is not because
wages are found to be flexible, but because other
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estimated parameters imply larger distortions
resulting from misalignment of prices than from
misalignment of wages. The relative weight on the
output-gap stabilization objective implied by the
parameter estimates is also quite small; this follows
directly from the estimation of parameters that imply
only weak responses of wage and price inflation to
variations in the output gap, as discussed in the text.

An optimal policy for the estimated model—
and one with the desirable property that it is optimal
regardless of the assumed statistical properties of the
disturbances, and not solely in the case of distur-
bance processes of the kind implied by the estimated
model for the historical sample period—can be
implemented by a targeting procedure of the follow-
ing kind.34 First, in each quarter ¢, the central bank
intervenes in the money markets (through open
market operations, repurchases, standing facilities
in the interbank market for central bank balances,
etc.) so as to implement the interest rate target 7, ,_,
announced in quarter t—1. As in the simpler model
discussed in the text, the fact that wages, prices, and
spending are all predetermined for a quarter implies
that nothing can be gained from allowing variations
in interest rates that are not forecastable in the pre-
vious quarter.

Second, in the quarter-t decision cycle, the bank
must choose an operating target i, ; . to announce
for the following quarter. This is chosen in order to
imply a projected evolution of (wage and price)
inflation from quarter ¢t +1 onward that satisfies a
target criterion of the form

(A.2) F(r)+ ,[R(w) w]=7,,

where 7, is a target value that has been determined
in quarter ¢t—1. Here for each of the variables z = 7,w,
the expression F,(z) refers to a weighted average of
forecasts of the variable z at various future horizons,
conditional on information at date t:

(A.3) F(z) Ek 1 FEZ\p,

where the weights § sum to 1. Thus the coefficient
» is actually the sum of the weights on real-wage

% Because the empirical model is quarterly, it is simplest to discuss the
policy process as if a policy decision is also made once per quarter,
even though in reality most central banks reconsider their operating
targets for overnight interest rates somewhat more frequently than
this. The discussion should not be taken to imply that it is optimal
for the policy committee to meet only once per quarter; this would
follow only if (as in the model) all other markets were also open only
once per quarter.

forecasts at different horizons, k. We observe that
the target criterion can be thought of as a wage-
adjusted inflation target.

Third, it is also necessary, as part of the quarter-t
decision cycle, for the central bank to choose the
target 7, , for the following quarter. This is chosen
so as to ensure that future policy will be conducted
in a way that allows the bank to project (conditional
on its current information) that another target crite-
rion, of the form

A4 F (m)+ LF (w)+ F(x)=n,

should be satisfied, where the expressions F;*(2) are
again weighted averages of forecasts at different
horizons (but with relative weights /* that may be
different in this case) and ;" is another time-varying
target value, once again a predetermined variable.
In this case the criterion specifies a target for a wage-
and output-adjusted inflation projection.

In this last procedure, optimality requires that
the target value be given by an expression of the
form

(A.5)
m, =(1 6;)w*+6,F (r)+6,F (w)+6,F (),

where the expressions F;(2) are still other weighted
averages of forecasts at different horizons, with rela-
tive weights  £! that again sum to 1, and 7* is an
arbitrary constant.35 Note that the optimal target
value depends on the previous quarter’s forecasts
of the economy’s subsequent evolution; this is an
example of the history dependence of optimal target
criteria, discussed generally in the text.

The estimated parameter values imply the fol-
lowing numerical coefficients in the optimal target
criteria. In the case of the short-term criterion (A.2),
the coefficient ,, is equal to 0.565.36 Thus if unex-
pected developments in quarter t are projected to
imply a higher future level of real wages than had
previously been anticipated, policy must ensure that
projected future price inflation is correspondingly
reduced. This is because of a desire to stabilize
(nominal) wage inflation as well as price inflation,

%5 Note that in the model considered here, as in the simpler model dis-
cussed in the text, there is no welfare significance to any absolute
inflation rate, only to changes in the rate of inflation and to wage
growth relative to prices. There is therefore no particular inflation
rate that could be justified as optimal from a timeless perspective.

%% Here and below, the coefficients are presented for a target criterion
where the inflation rate is measured in annualized percentage points.
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NOTE: Relative weights on projections at different horizons in
the short-run target criterion (A.2). The horizontal axis indicates
the horizon k in quarters.

and under circumstances of expected real wage
growth, inflation must be curbed in order for nomi-
nal wage growth to not be even higher.

The relative weights that this criterion places
on projections at different future horizons are shown
in Figure Al. The two panels plot the coefficients

zand } as functions of the horizon k. Note that
in each case the quarter for which the projections
receive greatest weight is one quarter in the future.
This is also the first quarter in which it is possible for
wage or price inflation to be affected by the choice
of 1., ;, according to the estimated model. However,
while the real-wage projection that matters is pri-
marily the projected growth in real wages between
the present quarter and the next one, substantial
weight is also placed on projected inflation farther
in the future; in fact, the meanlead , 7kisbetween
10 and 11 quarters in the future in the case of the
inflation projection F,(x). Thus the short-run target
criterion is a (time-varying) target for the average rate
of inflation that is projected over the next several
years, adjusted to take account of expected wage
growth, mainly over the coming quarter. Roughly
speaking, optimal policy requires the central bank
to choose E,i;,, in quarter t to head off any change
in the projected average inflation rate over the next
several years that is due to any developments not
anticipated in quarter ¢—1 (and hence reflected in
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the current target 7,_,). This is a criterion in the spirit
of inflation-forecast targeting as currently practiced
at central banks such as the Bank of England, except
that projected wage growth matters as well as price
inflation, and that the target shifts over time.

In the case of the long-term criterion (A.4),
instead, the numerical coefficients of the target
criterion are given by

» =0.258, . =0.135,

In this case, output-gap projections matter as
well; a higher projected future output gap will require
a reduction in the projected future rate of inflation,
just as will a higher projected future real wage. The
numerical size of the weight placed on the output-
gap projection may appear modest; but as we shall
see below, the degree of variability of output-gap
projections in practice is likely to make this a quite
significant correction to the path of the target
criterion.

The relative weights on forecasts at different
horizons in this criterion are plotted in the panels
in the first row of Figure A2. We observe that in the
case of this criterion, the projections that mainly
matter are those for two quarters in the future; the
criterion is nearly independent of projections regard-
ing the quarter after the current one. Hence it makes
sense to think of this criterion as the one that should
determine the central bank’s intended policy two
or more quarters in the future (and hence its choice
in quarter t of the target 7, to constrain its choice
in the following period of i;,, ., ); but this criterion
should not be thought of as a primary determinant
of whether the bank’s intended policy in period ¢ + 1
is on track. The projections that receive the greatest
weight under this criterion are those for the same
quarter (quarter ¢ +2) that will receive the greatest
weight in the targeting procedure for which 7,
provides the target value.

Finally, the coefficients of the rule (A.5) deter-
mining the target value for the long-term criterion
are given by

6, =0.580, 0, =0.252, 6, =0.125.

The weights in the projections (conditional on
information in the previous quarter) at various
horizons are plotted in the second row of Figure A2.
Here, too, it is primarily projections for two quarters
in the future that matter in each case. Roughly speak-
ing, then, the target value for the wage- and output-
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NOTE: Relative weights on projections at different horizons in the long-run target criterion. Panels in
the first row indicate the projections in (A.4), while the second row indicates the projections from the
previous quarter that define the target value ;.

adjusted inflation projection two quarters in the
future is high when a similar adjusted inflation
projection (again, for a time two quarters in the
future) was high in the previous quarter.

Thus forecasting exercises, in which the central
bank projects the evolution of both inflation and
real variables many years into the future under alter-
native hypothetical policies on its own part, play a
central role in a natural approach to the implementa-
tion of optimal policy. A forecast of inflation several
years into the future is required in each (quarterly)
decision cycle in order to check whether the intended
interest-rate operating target for the following quarter
is consistent with the criterion (A.2). In addition, the
time-varying medium-term inflation target 7, must
be chosen each period on the basis of yet another
forecasting exercise. While the long-run target crite-

rion (A.4) primarily involves projections for a time
only two quarters in the future, the choice of 7,
requires that the central bank solve for a projected
path of the economy in which (A.4) is satisfied not
only in the current period, but in all future periods
as well. Hence this exercise as well requires the con-
struction of projected paths for inflation and real
variables extending many years into the future. The
relevant paths, however, will not be constant-interest-
rate projections, but rather projections of the econ-
omy’s future evolution given how policy is expected
to evolve. Indeed, the projections are used to select
constraints upon the bank’s own actions in future
decision cycles, by choosing both the interest-rate
operating target 7, , , and the adjusted inflation target
7., in period t.
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Stephanie Schmitt-Grohé

oodford concludes his review of what the

theoretical literature on optimal mone-

tary policy has to say about the desirabil-
ity of price stability with the following statement:
“It is not a bad first approximation to say that the
goal of monetary policy should be price stability.”
It follows from this conclusion that the findings of
the theoretical literature on optimal monetary policy
can be interpreted as supportive of inflation target-
ing. However, it does not imply that there should
be a single target variable—namely, inflation.
Optimal policy, as Woodford explains, can only
under quite special circumstances be described
solely in terms of the behavior of inflation.

Woodford argues that even when full price sta-
bility fails to be optimal, near price stabilization is
optimal in many cases. In particular, Woodford
discusses that near stabilization of an appropriately
defined price index continues to be optimal (i) in
environments where negative real rates in combina-
tion with the zero bound on the nominal interest
rate make a path of zero inflation impossible, (ii) in
environments where asymmetric shocks require
relative price changes, (iii) in sticky-wage models, and
(iv) even in cases where the flexible-price equilibrium
is not efficient, due to the presence of (possibly time-
varying) market power or distorting taxes.

I would like to expand on this discussion and
add to the list of environments in which near price
stability is optimal. Also, I would like to give some
more specific examples. Most of the theoretical work
Woodford surveys uses dynamic, stochastic general
equilibrium models that contain some specific sim-
plifying assumption that make it possible to accu-
rately characterize optimal policy using only linear
approximations to the model and that allow for an
analytical characterization of optimal policy. Absent
those simplifying assumptions, one would have to
use higher-order approximations to the equilibrium
conditions for welfare calculations. Recent advances

in computational economics have delivered algo-
rithms that make it feasible and simple to compute
higher-order approximations to the equilibrium
conditions of a general class of large stochastic
dynamic general equilibrium models (see, for
instance, Sims, 2000, and Schmitt-Grohé and Uribe,
2004a). Several authors have applied this toolkit to
studying the welfare consequences of monetary
policy in environments without the special assump-
tion needed to make the linear approach work. And
I will report findings on the desirability of price
stability from this more numerically oriented branch
of the literature.

Academic economists in the past have not
always arrived at the conclusion that price stability
should be a central objective of monetary policy. In
particular, many of the theoretical environments
that were used to study optimal policy in the 1980s
assumed that there are no impediments to instan-
taneous adjustment of factor and product prices. In
such environments, price stability in the sense of a
constant price level over time does not in general
represent the optimal monetary policy prescription.
Rather, under optimal monetary policy, prices move
over time in such a way as to eliminate the oppor-
tunity cost of holding money, that is, optimal policy
follows the Friedman rule. The opportunity cost of
holding money is the nominal interest rate, and, thus,
optimal monetary policy calls for a constant and
zero nominal interest rate. With nominal interest
rates constant, prices move in response to changes
in real interest rates, and fall on average at the real
rate of interest.

In addition, Chari, Christiano, and Kehoe (1991)
show that in a world in which the Friedman rule is
optimal, optimal monetary policy is associated with
high inflation volatility. In Chari, Christiano, and
Kehoe, the reason why inflation is highly volatile
under the optimal policy is that the government is
using surprise inflation as a non-distorting fiscal
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Table 1

Desirability of Price Stability in an Optimal
Monetary and Fiscal Policy Problem

Standard

Variable Mean deviation Autocorrelation

Flexible-price economy

T -3.66 6.04 -0.04
R 0 0 —
Sticky-price economy

T -0.16 0.17 0.04
R 3.85 0.56 0.87

NOTE: Inflation, 7, and the nominal interest rate, R, are
expressed in percentage points.

SOURCE: Schmitt-Grohé and Uribe (2004b).

instrument. Specifically, it is assumed that the
government can levy distortionary income taxes
and can issue nominal non-state-contingent debt.
In financing innovations to its budget, the govern-
ment can therefore either adjust distortionary income
taxes or adjust real public liabilities through an
appropriate price level change. In the theoretical
environment of Chari, Christiano, and Kehoe sur-
prise changes in the price level are non-distorting,
whereas changes in the tax rates are distorting. As
a consequence, the optimal fiscal and monetary
policy mix calls for stable tax rates and highly volatile
inflation rates.

Clearly, this branch of the theoretical literature
is at odds with the goal of price stability. In the
mid-1990s, rigidities in product and factor price
adjustment found renewed attention in monetary
economics. Under sticky prices, both the predictions
about the optimal level and the volatility of inflation
may change. First, authors such as Goodfriend and
King (1997) showed that in simple models with price
stickiness but no money, the optimal inflation rate
is zero at all times and under all circumstances.
Khan, King, and Wolman (2003) show that if one is
to introduce money into the sticky-price model, a
tension arises between nominal interest rate stabi-
lization at zero—to minimize the distortions associ-
ated with money—and the sticky-price friction,
which calls for constant prices at all times and under
all circumstances. Khan, King, and Wolman show
that for realistic calibrations of their model, the
optimal level of inflation is just —76 basis points.

44 JULY/AUGUST 2004

(In their calibration, the Friedman rule would call
for inflation of —293 basis points and, absent the
monetary distortion, optimal policy is associated
with zero inflation.) That is, the optimal long-run
inflation rate is not that different from the one that
is optimal in a sticky-price model without money.

Schmitt-Grohé and Uribe (2004b) study optimal
monetary and fiscal policy in a model with (i) sticky
prices, (ii) money demand, (iii) distortionary taxation,
and (iv) a fiscal role for price level variations. In that
economy, as in the work of Chari, Christiano, and
Kehoe (1991), price level variations are desirable
because they allow the fiscal authority to finance
surprises in its budget by inflating or deflating the real
value of government debt rather than via changes in
distortionary income tax rates. Therefore, there exist
additional reasons to deviate from price stability
beyond those present in Khan, King, and Wolman.

Yet, for a model calibrated to the U.S. economy,
Schmitt-Grohé and Uribe (2004b) find that under the
Ramsey policy, the mean of inflation and its standard
deviation is close to zero. As shown in Table 1, in
the sticky-price economy, the Ramsey optimal mean
rate of inflation is only —0.16 percent and the opti-
mal inflation volatility 0.17 percent. By contrast,
under fully flexible prices, the mean inflation rate is
—3.66 percent and the standard deviation of inflation
is 6.04 percentage points.

Furthermore, Schmitt-Grohé and Uribe (2004b)
show that the inflation-volatility tax-rate-volatility
trade-off is resolved in favor of inflation stability not
only for degrees of price stickiness observed in the
U.S. economy, but also for much lesser degrees of
price stickiness. This point is illustrated in Figure 1,
which shows on the horizontal axis the degree of
price stickiness as measured by a parameter 8. When
prices are perfectly flexible, then the parameter 0
is equal to zero. As the parameter 6 increases, prices
become more sticky. The value of price stickiness
estimated for the U.S. economy is 4.4. The graph
shows that even for a degree of price stickiness ten
times smaller than the value estimated for the post-
war U.S. economy, the optimal inflation volatility is
below 1 percent per year. These findings are further
support for Woodford’s conclusion that, in most
existing work, price stability should be the central
goal of optimal monetary policy.

This conclusion is based on evidence that relies
exclusively on models without an accumulable factor
of production. Next, I discuss some evidence on
the desirability of price stability in models where
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physical capital is a factor of production and can be
accumulated. The basic elements of the model with
capital accumulation are, as in the one discussed
above, that money facilitates purchases of goods,
product markets are monopolistically competitive,
the government must finance a stochastic stream
of public consumption either with lump-sum or
income taxes, and prices are sticky a la Calvo (1983).
The production technology is described by some
homogenous-of-degree-one function and is subject
to shocks to total factor productivity (z,F(K,, H;)). The
evolution of capital is given by K, ,; =(1- ) K, + ..
In Schmitt-Grohé and Uribe (2003), we compute
welfare in that economy under a number of alter-
native monetary and fiscal policy arrangements.
One of the policies considered is one in which the
inflation rate is held forever constant. We refer to
that policy as inflation targeting. We compute the
welfare consequences for the various rules under
the assumption that business cycles are driven by
government purchases and total factor productivity
shocks. We calibrate the model to the U.S. economy.
We consider monetary policy rules of the type

(1) Re= gRe 1+ 7 j+ V¢ 5 forj= 10,+1,

where a hat over a variable indicates log-deviations
from its non-stochastic steady-state value and

2) R =R+ m+ ,Iny/y

The variable measuring the output gap here is y,,
which denotes the deviations of output from the
non-stochastic steady state. Related studies typically
use a different measure of the output gap—namely,
one that measures the log-difference between the
actual level of output and the one that would obtain
in a model without price-adjustment frictions. (This
is what Woodford refers to as the properly defined
real stabilization objective.) Note that this is not
simply the difference of output from a linear time
trend, rather this is a highly sophisticated concept.
To be able to estimate that output gap, one needs
to know what the current realizations of the shocks
are and one has to know exactly where the nominal
frictions lie and how to compute the flexible-price
equilibrium.

The advantage of the interest rate feedback rule
given in equation (2) is that it puts even fewer infor-
mational requirements on the monetary authority.
To implement this rule, all the central bank needs to
know are the current values of output and inflation,
the past value of the nominal interest rate and output,

Degree of Price Stickiness and Optimal
Inflation Volatility

Standard Deviation of 7
7 -

Flexible Prices

]
|
|
I
I
|
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I
I
I
I
|
.
1

0 2 4 6 8 10
Degree of Price Stickiness, 6

NOTE: The baseline value of 6 is 4.4. The standard deviation
is measured in percent per year.
SOURCE: Schmitt-Groh! and Uribe (2004b).

and the central bank’s inflation target, 7*. The infla-
tion target is needed to compute 7Z,. Note that this rule
does not require knowledge of the non-stochastic
steady state; in particular, it is not necessary to know
the non-stochastic steady-state value of output or
the nominal interest rate.

For each case that we consider, we find that the
highest level of welfare is attained under a policy
of inflation targeting—that is, when the central bank
conducts policy in such a way that in equilibrium
the inflation rate is equal to its non-stochastic steady-
state value at all times. This finding suggests that
even in models with capital, money, and distorting
taxes (but flexible wages), price stabilization should
be the overriding goal of policy. Table 2 illustrates
this point for the case that all taxes are lump-sum
and the economy is cashless. Similar results hold
for the monetary economy and in the presence of
distorting taxes. Inflation targeting yields at least as
much welfare as any of the optimized rules consid-
ered. Thus it provides further evidence that inflation
stability is desirable.

The table suggests two other interesting
results. One is that it is optimal not to respond to
output. This is reflected in the fact that the optimal
response coefficient on output is zero in almost all
cases. The second is that the welfare differences
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Table 1

Desirability of Price Stability in a Model with Capital Accumulation

Schmitt-Grohé

- y R Welfare Welfare cost
I. Monetary policy: R, = 7, ; + Wi + <Ry
Smoothing
Current-looking (i = 0) 3 0 0.9 -628.2180 0
Backward-looking (i = 1) 3 0 2.8 —628.2207 0.0004
Forward-looking (i = -1) 3 0 -2.3 —-628.8657 0.0886
No smoothing
Current-looking (i = 0) 3 0 — —628.2193 0.0002
Backward-looking (i = 1) 3 -1.2 — —-629.2988 0.1477
Forward-looking (i = -1) The equilibrium is indeterminate
Il. Monetary policy: R, - R, = .7 + Ve = Vil
3 0 — —628.2180 0
11I. Monetary policy: inflation targeting 7, = 0
—628.2175 -0.00007

NOTE: (i) R; denotes the gross nominal interest rate, 7; denotes the gross inflation rate, and y, denotes output. (ii) For any variable x;,
its non-stochastic steady-state value is denoted by x, and its log-deviation from steady state by %, = In(x;/x). (iii) In all cases, the parameters
oy and  are restricted to lie in the interval [-3,3]. (iv) Welfare is defined as follows: Let V(s;) denote the equilibrium level of lifetime
utility of the representative household in period t given that period’s state s;. Then welfare is defined as V(s). (v) The welfare cost is

relative to the optimal current-looking rule with smoothing and is defined as the percentage decrease in the consumption process
associated with the optimal rule necessary to make the level of welfare under the optimized rule identical to that under the alternative
policy considered. Thus, a positive figure indicates that welfare is higher under the optimized rule than under the alternative policy
considered. (vi) Computations are based on a second-order approximation.

SOURCE: Schmitt-Grohé and Uribe (2003).

between the various optimized rules and inflation
targeting are negligible from a welfare point of view
as long as the central bank has the option to smooth
interest rates over time.

The second point raises an interesting issue.
Clearly, one would like to know what the optimal
monetary policy is. But, at the same time, it is also
important to gauge how costly it would be to pursue
a policy that is not the optimal one but something
that one could realistically implement in practice. For
example, the optimal policy prescription presented
by Woodford in the appendix (drawing on Giannoni
and Woodford, forthcoming) is based on an esti-
mated model with wage and price stickiness. Conse-
quently, one would expect the optimal policy to be
quite complex, and indeed so it is. Its characterization
involves not only current values but also infinite-lead
polynomials of wages, prices, and a sophisticated
output gap measure. So it is natural to ask how much
of a quantitative difference it would make in terms
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of welfare to follow this optimal policy prescription
as opposed to a much simpler one. In addition, it
would be useful to know whether it is important to
get the response coefficients exactly right or whether
there exists a large family of rules that are associated
with welfare levels that are very close to the level
of welfare associated with the optimum. These are
quantitative questions that are necessarily model
specific.

As a first pass on this question, I will present
some numerical results from the economy studied
in Schmitt-Grohé and Uribe (2003) described above.
In that particular framework there may be very little
difference between a large number of monetary
policies that the central bank can follow. The econ-
omy of Schmitt-Grohé and Uribe (2003) differs from
the Giannoni and Woodford economy in several
dimensions. Our model features capital accumula-
tion, whereas the Giannoni and Woodford economy
does not. On the other hand, the Giannoni and
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Woodford framework features habit formation, sticky
wages (which is an important difference, as it makes
price stabilization less desirable), and some decision
lags that make that framework match estimated
empirical impulse responses. Ours is not an esti-
mated model.

Figure 2 shows regions of the interest rate feed-
back rule coefficients pand ,introduced in equa-
tion (1) for which the welfare cost of following that
policy (as opposed to the optimized rule) is at most
5 one-hundredths of 1 percent of the consumption
stream associated with the optimized rule. In these
computations the output response coefficient is held
constant at zero ( ,,=0). The graph shows that the
region of parameters for which the equilibrium is
unique is virtually the same as the region for which
the welfare costs are below 5 basis points. This sug-
gests that from a welfare point of view, it does not
really matter to which values the central banks sets

the response coefficients in the interest rate feedback
rule as long as they render the equilibrium deter-
minate. Similar results hold for the feedback rule
given in equation (2), with , equal to its optimized
value of zero (see Schmitt-Grohé and Uribe, 2003).
My last comment concerns the implementation
of inflation targeting. In particular, one interesting
issue is whether the emphasis on price stability that
comes out of the theoretical literature on optimal
monetary policy implies that interest rates should
respond little to output measures. Suppose the cen-
tral bank chooses to implement its policy objectives
by following a feedback rule for the short-term
nominal interest rate that it controls. The results
presented in Table 2 indicate that the optimal
response coefficient on the output gap should be
zero, where the output gap is defined as the log-
deviation of output from steady state. As we show
in Schmitt-Grohé and Uribe (2003), the welfare losses
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from choosing a non-zero coefficient on output can
be large. We find values in excess of one-tenth of 1
percent of the stream of consumption associated
with the optimized rule.! The argument that respond-
ing to output can lead to relatively sizeable welfare
losses has been criticized on the grounds that the
output measure used in the monetary policy rule is
“not the right one.” The argument goes that, were
one instead to use an output gap measure based on
the difference between actual output and the output
that would arise in a world without nominal frictions,
then the welfare losses from responding to output
in the feedback rule would be much smaller.

In practice the central bank may not be able to
construct this sophisticated output gap measure
and will instead use a simple measure that is much
more akin to log deviations from a constant trend.
Furthermore, one can show that if the output gap is
interpreted as the difference of the quarterly output
growth rate from some constant, then welfare losses
associated with responding to that measure of out-
put are small as well. Under such a rule it is still
optimal not to respond to output (see the second
panel of Table 2). However, Schmitt-Grohé and Uribe
(2003) show that the welfare differences between a
zero output coefficient and an output coefficient
between -3 and 3 is at most 0.03 percentage points
of the consumption stream associated with the best
feedback rule. This welfare loss is relatively small.

These findings suggest that when implementing
inflation targeting through interest rate feedback
rules it may suffice to respond to variations in infla-
tion alone. Second, a reason for policymakers to
abstain from responding to output variations is that
such behavior may have significant welfare conse-
quences if the policymaker does not have the proper
output gap measure. It is important to keep in mind
that the optimal policy behavior advocated here does
not have stabilization of inflation as its ultimate
objective, but instead the maximization of welfare.
Thus, even though the implementation of the optimal
policy takes the form of a rule that responds little

" Ina simple model in which complete inflation stabilization is optimal,
Rotemberg and Woodford (1997, Table 2) report the value of a loss
function that is a linear transformation of the unconditional expectation
of the utility function for various values of the feedback rule coefficients

-and . Forexample, for valuesof ,=1.5and ,=0.5, theloss func-
tion is 8.72, whereas for ,=10and ,=0, itisonly 0.93. These num-
bers suggest that not responding to output is desirable and that higher
output response coefficients are associated with lower unconditional
welfare. However, from those numbers one cannot tell whether the
welfare losses would be large or small in terms of units of consumption.
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to variations in the level of aggregate activity, this
does not imply that the reasons for adopting this
policy are that the policymaker does not fully inter-
nalize the welfare consequences of output fluctua-
tions. One caveat is that these recommendations
stem from an analysis in which factor prices are
assumed to be fully flexible. It remains to be shown
in future work how large the welfare costs or benefits
of responding to output are in a world with sluggish
factor price adjustments.
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The Macroeconomic Effects of Inflation Targeting

Andrew T. Levin, Fabio M. Natalucci, and Jeremy M. Piger

1. INTRODUCTION

ver the past 15 years, explicit inflation

targeting (IT) has been adopted by an

increasing number of central banks, and
a substantial body of literature has emphasized the
advantages of this approach as a framework for
monetary policy.! Nevertheless, empirical analysis
has yielded little evidence of any macroeconomic
effects of IT. For example, the landmark study of
Bernanke, Laubach, Mishkin, and Posen (1999) con-
cluded that the first few countries to adopt IT did
not experience any short-run gains in lower output
costs of disinflation. Most recently, Ball and Sheridan
(forthcoming) considered a wide range of macro-
economic indicators for Organisation for Economic
Cooperation and Development (OECD) economies
and found no statistically significant differences
between the IT and non-IT countries.

In this paper, we evaluate the extent to which

IT exerts a measurable influence on expectations
formation and inflation dynamics. For the industrial-
ized economies, we address this question by compar-
ing time-series data since 1994 for five IT countries
(Australia, Canada, New Zealand, Sweden, and the
United Kingdom) with that of seven non-IT countries
(the United States, Japan, Denmark, and four of the
five largest euro area members—namely, France,
Germany, Italy, and the Netherlands).? For these

economies, we analyze the behavior of medium- and
long-term inflation expectations using Consensus
Economics Inc. semiannual surveys of market fore-
casters, and we employ the methods of Stock (1991)
and Hansen (1999) to obtain median-unbiased meas-
ures of persistence for total and core consumer price
inflation (CPI). Finally, since the experience with IT
in the emerging market economies (EMEs) is mainly
limited to the past few years, our analysis of these
economies follows an event-study approach similar
to that of Bernanke et al. (1999).

For the industrialized economies, our evidence
indicates that IT has played a significant role in
anchoring long-run inflation expectations. For the
United States and the euro area, private-sector infla-
tion forecasts (at horizons up to ten years) exhibit a
highly significant correlation with a three-year mov-
ing average of lagged inflation.? In contrast, at the
longest horizons this correlation is largely absent
for the five IT countries, indicating that these coun-
tries’ central banks have been quite successful in
delinking expectations from realized inflation.4

We also find that actual inflation exhibits mark-

See Leiderman and Svensson (1995), Bernanke and Mishkin (1997),
Bernanke et al. (1999), Schaechter, Stone, and Zelmer (2000), Corbo,
Landerretche, and Schmidt-Hebbel (2001), Mishkin and Schmidt-Hebbel
(2001), Neumann and von Hagen (2002), Benati (2003), Goodfriend
(forthcoming), and Svensson and Woodford (forthcoming).

? o avoid consideration of structural breaks midway through the sample,

our analysis excludes Norway and Switzerland (which adopted explicit
inflation targets in 2000 and 2001, respectively) as well as Finland
and Spain (which moved from IT to euro area membership). See
Dueker and Fisher (1996).

In related work, Gurkaynak, Sack, and Swanson (2003) find evidence
that shifts in private-market perceptions about long-term inflation
account for a substantial proportion of the degree to which U.S. long-
term bond rates are highly sensitive to federal funds rate surprises.
See also Bernanke and Kuttner (2003), Bonfim (2003), and Kozicki
and Tinsley (2001a,b).

For results regarding the effects of IT on short-term inflation expecta-
tions, see Johnson (2002, 2003) and Gavin (2004).
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Jane Ihrig graciously provided a summary of institutional features of inflation targeting in the industrial economies. Claire Hausman, Michelle Meisch,
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edly lower persistence in IT countries.® For example,
even with only a decade of quarterly data, we can
clearly reject the null hypothesis of a unit root in
core CPI inflation for Canada, New Zealand, Sweden,
and the United Kingdom. Inflation persistence is
estimated to be quite low in these countries, with the
90 percent confidence interval for the largest auto-
regressive root excluding 0.7 in all cases. By contrast,
the unit-root null hypothesis cannot be rejected for
the United States, the euro area, or Japan.©

For the EMEs, the initial experience with IT
appears to be largely consistent with that observed
by Bernanke et al. (1999) for the industrialized coun-
tries.” In particular, our event-study approach con-
firms that the adoption of IT is not associated with
an instantaneous fall in private-sector inflation fore-
casts, especially at longer horizons. Since measures
of potential output and the natural unemployment
rate are notoriously difficult to construct for EMES,
we have not attempted to compute sacrifice ratios
for these episodes; however, informal assessment
suggests that the adoption of IT was not associated
with a marked reduction in the output costs of
disinflation.

It should be noted that the absence of instanta-
neous gains from IT is not necessarily inconsistent
with substantial macroeconomic effects over a
period of a decade or more. If an economy has
already been experiencing low and stable inflation
for an extended period, then the adoption of a formal
IT regime might not have any immediate benefit—
the delinking of expectations from realized inflation
would only become visible at some later date when
the economy was hit by a substantial shock. On the
other hand, if IT is adopted at a point of relatively
high or volatile inflation, then the private sector

Siklos (1999) finds evidence of a decline in inflation persistence in
some IT countries; see also Kuttner and Posen (1999). Using a sample
of more than 100 countries, Kuttner and Posen (2001) find evidence
that inflation-targeting countries experience lower inflation persistence.
Corbo et al. (2001) find that IT is associated with lower long-term
effects of inflation innovations compared with the non-IT countries.

As shown in section 3, we find that the unit root null hypothesis can
be rejected for U.S. total CPI inflation but not for core CPI inflation. A
number of studies have considered the extent to which recent U.S.
inflation data exhibits less persistence than that of a random walk;
cf. Barsky (1987), Evans and Wachtel (1993), Fuhrer and Moore (1995),
Brainard and Perry (2000), Taylor (2000), Cogley and Sargent (2002,
2003), Kim et al. (2001), Stock (2002), Pivetta and Reis (2001), Levin
and Piger (2002), and Benati (2002). For estimates of inflation persist-
ence for other countries, see also Ravenna (2000) and Batini (2002).

See also Ammer and Freeman (1995), Laubach and Posen (1997),
Almeida and Goodhart (1998), and Corbo et al. (2001).
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might reasonably be skeptical about the likely dura-
tion of the regime, and hence its inflation expecta-
tions would only adjust gradually (cf. Erceg and
Levin, 2003).

Finally, our analysis underscores the key role of
institutional considerations in determining inflation
expectations. In particular, as emphasized by Kohn
(forthcoming), the volatility of long-term inflation
expectations for a number of IT countries is roughly
similar to that of some non-targeters such as the
United States. Since our analysis suggests that the
IT countries have succeeded in delinking inflation
expectations from lagged inflation, the ongoing
fluctuations in long-term expected inflation for
these countries are evidently related to shifting views
about the long-term course of monetary policy (e.g.,
the probability that Sweden or the United Kingdom
might join the European Monetary Union).

The remainder of this paper is organized as fol-
lows. For the industrial economies, section 2 presents
our findings on the determination of inflation expec-
tations, section 3 reports our results regarding infla-
tion persistence, and section 4 presents evidence
regarding macroeconomic volatility. For the EMEs,
section 5 provides an overview of IT arrangements,
and section 6 presents our event-study analysis of
the initial effects of IT. Section 7 summarizes our
conclusions and discusses some areas for future
research.

2. INFLATION TARGETING AND
INFLATION EXPECTATIONS IN
INDUSTRIALIZED ECONOMIES

In this section we begin our analysis of the
macroeconomic effects of IT by investigating the
behavior of inflation expectations in our sample of
IT and non-IT economies. We are primarily interested
in whether inflation expectations, particularly at
longer horizons, are relatively more anchored in IT
economies.

To measure inflation expectations, we use survey
results collected by Consensus Economics. Twice
each year, market forecasters are polled regarding
their inflation forecasts at horizons of one to ten
years. The mean panelist forecast serves as our
measure of inflation expectations. We obtained
these forecasts from 1994 to the present for each
of the countries in our samples, with the exception
of Denmark. In the results presented here, the “euro
average” we form is a weighted average of France,
Germany, Italy, and the Netherlands using GDP shares
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as weights. Thus, our non-IT sample consists of
this euro average, Japan, and the United States.
Figure 1 displays the inflation expectation series
for four forecast horizons: one, three, five, and six-
to-ten years ahead. Note that in many cases, the
series drift downward over the early part of the
sample. To account for this nonstationarity, the
empirical results presented in subsequent sections
focus on first differences of the expectation series.

2.1 Volatility of Inflation Expectations

As a first pass at investigating these data, Table 1
presents the standard deviation of the first difference
of the expectations series for the four forecast hori-
zons plotted in Figure 1.

Overall, the results in Table 1 suggest that infla-
tion expectations are not noticeably more volatile
in non-IT vs. IT economies. Indeed, expectations
for the euro average and the United States are less
volatile than the average for the IT economies at
every forecast horizon and display similar or less
volatility than most of the individual IT economies.
On the other hand, Japanese inflation expectations
are much more volatile than the other economies,
particularly at longer horizons.

These results are consistent with those of Kohn
(forthcoming), who used Consensus Economics’
measures of inflation expectations and found that
the volatility of changes in inflation expectations in
Germany and the United States are no higher than
those in Canada, Sweden, and the United Kingdom.
Nevertheless, even if the unconditional volatility of
inflation expectations is no less in IT economies,
expectations may still be more anchored in IT
economies in that they are less responsive to macro-
economic developments. That is, two countries with
identical inflation expectation volatility may have
such volatility for very different reasons. For example,
suppose that IT has anchored inflation expectations
in the United Kingdom, making them less responsive
to macroeconomic fluctuations. In this case, inflation
expectations may still be unconditionally relatively
volatile, due to, say, institutional uncertainty sur-
rounding the possible adoption of the euro.

2.2 Sensitivity of Expectations to
Realized Inflation

We now estimate the sensitivity of inflation
expectations to realized inflation in IT and non-IT
countries. In particular, we estimate a pooled regres-
sion in which the left-hand-side variable is the first

Table 1

Standard Deviation of Change in Inflation
Expectations (1994-2003)

Horizon (years ahead)

1 3 5 6-10
IT sample
Australia 0.76 0.36 0.41 0.16
Canada 0.33 0.23 0.17 0.21
New Zealand 0.53 0.19 0.16 0.13
Sweden 0.44 0.24 0.19 0.26
United Kingdom  0.16 0.17 0.17 0.21
IT mean 0.44 0.24 0.22 0.19
Non-IT sample
Euro average 0.22 0.14 0.15 0.10
Japan 0.42 0.40 0.39 0.66
United States 0.25 0.21 0.16 0.11

NOTE: This table contains the standard deviation of the first
difference of the mean inflation forecast collected by Consensus
Economics Inc. over the period 1994 through the second half
of 2003. The “euro average” is a weighted average of France,
Germany, Italy, and the Netherlands, using GDP shares as
weights.

difference of inflation expectations and the right-
hand-side variable is the first difference of lagged
realized CPI inflation. Formally, we estimate the
following equation:

(1) mP= i+

i Tiet i

where nﬁf’t) is an expectation of inflation g years in
the future in country 7, formed at time ¢, and 7, is
a three-year moving average of inflation in country
i ending at time ¢. Equation (1) is estimated for our
sample of both IT economies and non-IT economies,
yielding an estimate of for each set of countries.
Given the relatively high level of expectations volatil-
ity in Japan, and the fact that economic performance
in Japan has been quite different from that in the euro
area and the United States over this sample period,
we also present estimates for a non-IT sample con-
sisting of the euro average and the United States only.
Table 2 reports estimates of the relationship

between realized inflation and expected inflation
at several different forecast horizons. These estimates
suggest that longer-run inflation expectations have
been much less responsive to actual inflation devel-
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opments in IT countries than in non-IT countries.
At the five-year horizon, the estimated response of
the change in expected inflation to the change in
lagged actual inflation in non-IT economies is over
three times that in IT economies. At the six-to-ten-
year horizon, the estimated response in non-IT
economies is still around 25 basis points, whereas
the estimated response in IT countries is close to
zero and statistically insignificant. This suggests
that IT central banks have been quite successful in
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delinking expectations from realized inflation. The
final row of the table demonstrates that these results
are robust to removing Japan from the non-IT group.
Some have argued that, in the United States, the
Federal Reserve pursued a policy of “opportunistic
disinflation” during the early years of our sample
and that the dynamics of inflation are likely different
in the years following this disinflation. To investigate
this possibility, we estimated equation (1) for U.S.
data only, over a sample beginning in 1998 rather
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NOTE: This figure contains the mean inflation forecast collected by Consensus Economics Inc. over the period 1994 through
2003. "Euro average" is a weighted average of France, Germany, Italy, and the Netherlands, using GDP shares as weights.
For Japanese five-year-ahead and six-to-ten year-ahead expectations, the observation for the second half of 1997 was
missing. This was replaced by the median of the six adjacent observations for this figure.

than in 1994. Over this period, the estimated
response of five-year-ahead inflation expectations
on lagged three-year average inflation is 0.34, with
a standard error of 0.13, which is similar to the
estimate of 0.36 obtained for the U.S. data over the
sample beginning in 1994. Also, it is interesting to
note that the most recently obtained observation

for five-year-ahead U.S. inflation expectations,
released by Consensus Forecasts in mid-October
of 2003, declined from 2.5 to 2.2 percent, which
corresponds to a decline in lagged three-year average
inflation from 2.5 to 2.3 percent.

These findings are broadly consistent with those
reported by Castelnuovo, Nicoletti-Altimari, and
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Table 2

Estimated Response of Change in Inflation
Expectations to Change in Realized Inflation

Horizon (years ahead)

1 3 5 6-10

IT 0.00 0.20 0.09 0.01
(0.10) (0.06) (0.05) (0.05)

Non-IT -0.03 0.25 0.29 0.24
(0.17) 0.11) 0.11) (0.08)

Euro area and -0.06 0.30 0.34 0.24
United States (0.19) (0.12) 0.11) (0.08)

NOTE: This table holds estimates of from equations (1) and
(2) applied to both IT and non-IT economies over the period
1994-2003. Standard errors are in parentheses. Estimation was
performed via generalized least squares assuming cross-sectional
heteroskedasticity. Similar results are obtained when estimation
is performed via a seemingly unrelated regression.

Palenzuela (2003; CNP), who analyzed the relation-
ship between changes in long-term expected infla-
tion (at a horizon of six-to-ten years) and changes in
one-year-ahead expected inflation. Using Consensus
Economics’ survey data for the period 1995-2002,
CNP obtained regression coefficients of 0.21 for the
United States, 0.31 for Switzerland, and 0.43 for
Japan, compared with an average coefficient of 0.13
for the five IT countries in our sample. For the euro
area, CNP used the sample period 1999-2002 and
obtained a regression coefficient of 0.08, closer to
that of IT economies than non-IT economies.

Finally, it is interesting to note that Ball and
Sheridan (forthcoming) found that one-year-ahead
inflation expectations are about one-third less
responsive to realized inflation developments in IT
economies than in non-IT economies, but this differ-
ence is not statistically significant. This evidence is
consistent with the results in Table 2 for forecast
horizons of one and three years. However, it seems
reasonable that IT, by revealing a long-run trend
rate of inflation, would have its greatest chance of
success at anchoring long-horizon expectations.

Indeed, the results in Table 2 suggest that long-
run inflation expectations are substantially more
anchored in IT economies.8

8 For more discussion of Ball and Sheridan (forthcoming), see Gertler

(forthcoming).
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3. INFLATION TARGETING AND
INFLATION DYNAMICS IN
INDUSTRIALIZED ECONOMIES

In the previous section, we studied the behavior
of inflation expectations in IT and non-IT economies.
In this section we turn our analysis to the dynamics
of actual inflation. We are particularly interested in
whether inflation persistence is lower in IT countries
than in non-IT countries.

3.1 A Look at the Data

Our data consist of inflation rates for our sample
of IT economies (Australia, Canada, New Zealand,
Sweden, and the United Kingdom) and non-IT
economies (Denmark, France, Germany, Italy, the
Netherlands, Japan, and the United States). We also
consider a euro-area average inflation rate, which
is average inflation across the 12 countries that have
adopted the euro; the sample period runs from the
first quarter of 1994 to the second quarter of 2003
for all countries.

For each country, we analyze two measures of
inflation, the first based on the total CPI and the
second based on the core CPI, measured as the total
CPI less food and energy prices. Inflation is calculated
as the annualized quarterly percentage change in
the price index. All data were obtained from the
OECD. We identify three specific cases in which
exogenous shifts in tax rates resulted in large transi-
tory fluctuations in the inflation series. These consist
of the introduction of the goods and services tax
(GST) in Australia in the third quarter of 2000; large
changes in cigarette taxes in Canada in the first two
quarters of 1994; and an increase in the consump-
tion tax in Japan in the second quarter of 1997. As
shown by Franses and Haldrup (1994), such outliers
can induce substantial downward bias in the esti-
mated degree of persistence. Thus, before analyzing
the inflation series, we replace the outliers with
interpolated values (the median of the six adjacent
observations that were not themselves outlier obser-
vations). The total and core CPI inflation rates for
each country are shown in Figure 2.

3.2 Methodology

To measure inflation persistence, we estimate a
univariate autoregressive process for each inflation
series:

2) =+ e i e
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Figure 2 cont'd
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Table 3

Persistence Estimates for Inflation

Core CPI Total CPI
Country Median unbiased Upper 95th percentile Median unbiased Upper 95th percentile
IT countries
Australia 0.70 1.02 0.47 0.80
Canada 0.27 0.63 -0.22 0.21
New Zealand 0.24 0.60 0.25 0.61
Sweden 0.16 0.54 0.04 0.44
United Kingdom 0.33 0.68 0.06 0.45
Non-IT countries
Denmark 0.66 1.00 -0.74 -0.23
Euro area 0.84 1.06 0.87 1.06
France 0.75 1.04 0.91 1.07
Germany 0.77 1.04 0.81 1.05
Italy 0.88 1.07 0.88 1.07
Netherlands 0.39 0.74 0.51 0.83
Japan 0.82 1.05 0.72 1.03
United States 1.04 1.10 0.54 0.86

NOTE: For each country in the sample, this table records the median unbiased estimate and the upper bound of the two-sided 90
percent confidence interval for the largest autoregressive root of core and total CPI inflation, estimated over 1994:Q1-2003:Q2.
Estimates were computed based on Stock (1991), using equation (2).

where . is a serially uncorrelated, homoskedastic
random error term. To obtain a scalar measure of
persistence from equation (2), we use the largest

autoregressive root, denoted and defined as the

largest root of the characteristic equation
K .
K j K J=0.The largest autoregressive root
j=1
has intuitive appeal as a measure of persistence,
as it determines the size of the impulse response,
Tiyj .
—, asj grows large. We apply the procedures
t
developed in Stock (1991) to obtain median unbiased
estimates and an upper 95th percentile estimate,
which is the upper bound of a two-sided 90 percent
confidence interval.
As a robustness check, we also consider an
alternative measure of persistence, namely, the sum
K

of the autoregressive coefficients, = ;. As

j=1
noted by Andrews and Chen (1994), also has
intuitive appeal as a measure of persistence, as it is
monotonically related to the cumulative impulse

response of 7, ;to .. We construct a median unbi-
ased and upper 95th percentile estimates for using
the “grid bootstrap” procedure of Hansen (1999).

This technique simulates the sampling distribution

of the ¢-statistic t= over a grid of possible

se( )
true values for  to construct confidence intervals
with correct coverage.

To estimate (1), an autoregressive lag order K
must be chosen for each inflation series. For this
purpose, we utilize Akaike information criterion,
the information criterion proposed by Akaike (1973),
with a maximum lag order of K = 4 considered. The
lag order chosen for each series is reported in
Appendix Table Al.

3.3 Persistence Estimates

We begin by discussing persistence estimates
for the core CPI. Table 3 presents these results for
each country in the sample. Note that values less
than unity for the upper 95th percentile estimate
imply that a unit root can be rejected for this series
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Average Impulse Response Functions Based on Core CPI

1.2
—IT
== Non-IT
1
\
\
\
\
\
\
0.8 v
\
\
\
\
\
\
\
0.6 S
\
\
N\
\
\
\\
0.4 <
A Y
N\,
~
N
N
N
\\
~
0.2 ~<_
11 et X

12 13 14 15 16 17 18 19 20 21 22

Quarters

at the 5 percent level of significance (based on a
one-tailed test).

Consider first the results for the non-IT econ-
omies. Table 3 demonstrates that for Denmark, the
euro area, Japan, and the United States, the upper
95th percentile estimate is above unity, suggesting
that core CPI inflation in these economies displays
behavior consistent with a unit-root process. The
median unbiased estimate is also quite high in
general, above 0.8 for the euro area, Japan, and the
United States.

The results for the IT countries stand in contrast
to those for the non-IT economies. For Canada, New
Zealand, Sweden, and the United Kingdom, the
upper 95th percentile estimate is less than unity,
meaning that the unit root null hypothesis can be
rejected for these series. This is true even though the
sample size of roughly 40 observations is relatively
short. Indeed, the median unbiased estimate is
roughly 0.3 or less for these countries, which sug-
gests a white noise process for inflation.

We now turn to the results for total CPI inflation,
also shown in Table 3. In this case, the evidence is
more mixed for the non-IT economies. In particular,
while the unit-root null hypothesis cannot be
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rejected for both the euro area and Japanese inflation
rates, it is rejected for both Denmark and the United
States. For the IT economies, inflation persistence
is again estimated to be quite low, with the unit-root
null hypothesis rejected for all five IT countries.
Australia displays the highest median unbiased
point estimate of approximately 0.5 (similar to the
estimate for the United States), while the remaining
four countries have median unbiased estimates of
less than 0.3.7

3.4 Impulse Response Functions

An intuitive way to interpret our measures of
inflation persistence is to compute an impulse
response function, which gives the response of
inflation at various future dates to a shock that
occurs today. Figure 3 displays average impulse
response functions based on core CPI inflation both
for the five IT countries in our sample and for a non-
IT sample consisting of Denmark, the euro area,

% Note that estimated Australian inflation persistence is high relative to

the other IT economies for both core and total CPI inflation. We have
also estimated inflation persistence for the Australian CPI excluding
mortgage interest and obtained similar results to those for the total
CPL
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Average Impulse Response Functions Based on Total CPI
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Japan, and the United States. !0 The figure makes
clear that inflation shocks are much less persistent
in the sample of IT economies. For example, nearly
half of a one-unit shock to inflation in the IT econ-
omies has worn off after just one quarter, and 90
percent after just four quarters. By contrast, for the
non-IT sample, it is four quarters before half of the
effect of a one-unit shock has dissipated and eleven
quarters before this effect has fallen by 90 percent.
Impulse response functions can also help in
understanding the relationship between our results
and those of Ball and Sheridan (forthcoming), who
found no significant difference in the persistence of
total CPI inflation for IT and non-IT industrial econ-
omies. Figure 4 gives the average impulse response
functions for total CPI inflation. Consistent with Ball

10 Following Ball and Sheridan (forthcoming), the average impulse
response functions are computed by first averaging the autoregressive
(AR) coefficients across groups of countries and then computing an
impulse response function based on these average coefficients. For
simplicity, the impulse response functions are calculated based on an
AR(1) representation for inflation, with the AR(1) coefficients taken from
the median unbiased estimates for reported in Appendix Table A2.
Thus, the impulse response functions are a smoothed version of an
impulse response function based on the full set of autoregressive
coefficients.

and Sheridan, the impulse response functions for
IT and non-IT economies are nearly identical, sug-
gesting there are less-obvious differences in persist-
ence between IT and non-IT economies.

The results for total CPI inflation are influenced
by the averaging of persistence estimates across
countries for the purpose of computing the impulse
response functions, which masks important details
about individual countries. For example, Denmark
displays considerable negative serial correlation for
total CPI inflation, which lowers the average impulse
response function for non-IT economies. This can
be seen in Figure 4, which also plots an average
impulse response function for the non-IT group,
excluding Denmark, and suggests greater differences
in persistence between the IT and non-IT group.

4. MACROECONOMIC VOLATILITY IN
INDUSTRIAL ECONOMIES

4.1 Output Volatility

One potential explanation for their damped
levels of inflation persistence is that IT countries
have practiced an active monetary policy, quickly
stamping out deviations of inflation from target levels.
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Table 4

Standard Deviation of Core CPI Inflation and Real GDP Growth (1994-2003)

Standard deviation, output

Standard deviation, inflation

VAR(r)/VAR( )

IT countries

Australia 2.54
Canada 2.03
New Zealand 3.97
Sweden 3.29
United Kingdom 1.33
IT mean 2.63
Non-IT countries

Denmark 3.34
Euro area 2.01

France 2.42

Germany 2.28

Italy 1.80

Netherlands 4.34
Japan 1.46
United States 217

1.73 2.04
0.93 1.23
2.10 1.16
1.58 1.19
1.37 1.24
1.54 137
0.90 1.07
0.68 2.39
0.75 2.08
0.87 1.36
1.14 3.41
0.90 1.29
0.75 1.73
0.50 2.25

If this were the case, one would expect to see height-
ened levels of output volatility in IT countries where
the monetary authority manipulated the output gap
to reverse shocks to inflation (cf. Cecchetti and
Ehrmann, 1999). To investigate this potential expla-
nation, the first column of Table 4 also reports the
standard deviation of real gross domestic product
(GDP) growth computed from 1994 to the present
for our sample of IT and non-IT economies.

As is apparent from the table, IT economies do
not seem to display heightened volatility of real GDP
growth relative to non-IT economies. In particular,
the five IT economies are spread relatively evenly
throughout the distribution of GDP volatility. This
suggests that the low levels of inflation persistence
in IT countries have not come at the expense of
heightened output-growth volatility. This suggests
that IT has improved the tradeoffs policymakers
face in these countries.!!

4.2 Inflation Volatility: Propagation or
Shocks?

All else being equal, the relatively low levels of
inflation persistence documented for IT countries

" For evidence regarding changes in output volatility across countries see
van Dijk, Osborn, and Sensier (2002) and Stock and Watson (forthcoming).
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should suggest relatively low levels of unconditional
inflation volatility in these countries. However, as
the second column of Table 4 documents, since 1994
the standard deviation of core CPI inflation does not
appear to have been lower in IT economies relative
to non-IT economies. Indeed, each IT economy has
had higher inflation variance over this period than
Denmark, the euro area, Japan, and the United States.
Using the autoregression in (2), the volatility
of inflation can be decomposed into two sources:
one due to the variance of the shocks to the auto
regression and one due to the propagation of
shocks through the autoregressive dynamics. The
final column in Table 4 gives one measure of this
decomposition—the ratio of the total variance of
the inflation series to the variance of shocks to the
autoregression. With the exception of Australia,
these ratios are only slightly above unity in the IT
countries, consistent with a white noise process for
the inflation series. By contrast, this ratio is near or
above 2.0 in the euro area, Japan, and the United
States. Thus, it appears that the volatility of inflation
in these non-IT economies contains a substantial
propagation component, while in the IT countries
the initial impact of shocks accounts for nearly all
inflation variance. That overall variance is roughly
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similar in the two economies suggests that shocks
to inflation in IT countries have been large relative
to non-IT countries, and, had these economies not
experienced low levels of inflation persistence,
inflation volatility would have been even higher.

5. THE CHARACTERISTICS OF
INFLATION TARGETING IN
EMERGING MARKET ECONOMIES

In recent years, a growing number of EMEs have
adopted IT as the main anchor guiding monetary
policy.12 During the mid-to-late 1990s, monetary
aggregates became increasingly difficult to gauge,
due to instability in money demand, while financial
crises contributed to the widespread collapse of
exchange rate pegs. As a result, many EMEs turned
to IT as the only nominal anchor still viable.

The seminal papers on IT in emerging markets
were aimed at identifying the prerequisites for suc-
cessful adoption, based on the experience of indus-
trial countries.!3 Subsequent analysis centered on
special issues for EMEs, including fiscal dominance
and the role of exchange rates.!4 Finally, a number
of recent studies have analyzed the initial effects of
IT for EMEs in Eastern Europe and Latin America.!>

This section investigates the experience of EMEs,
focusing on the circumstances under which they
adopted IT and on some of the distinctive features
and problems in the emerging market context. The
next section considers the effects of IT in these
economies, focusing in particular on the impact on
inflation expectations.

Chile introduced IT in 1991. After gaining inde-
pendence in 1990, the central bank of Chile faced a
significant increase in inflation following expansion-
ary policies in 1989 and the oil price spike related
to the first Gulf War. Having already unsuccessfully
experienced two exchange rate-based stabilization

'2 Since Chile and Israel first introduced IT in the early 1990s, EMEs
that have formally instituted IT include Brazil, Colombia, the Czech
Republic, Hungary, South Korea, Mexico, Peru, the Philippines, Poland,
South Africa, and Thailand. See Table 5 for details.

13 See, for instance, Masson, Savastano, and Sharma (1997) and Agenor
(2000).

4 5ee Amato and Gerlach (2002), Blejer et al. (2000), Cukierman, Miller,
and Neyapti (2002), and Mishkin (2000).

15 Fraga, Goldfajn, and Minella (2004) is a comprehensive study of the
performance of IT in EMEs, with special attention to the Brazilian case.
For further lessons from Latin America, see Calderon and Schmidt-
Hebbel (2003), Corbo and Schmidt-Hebbel (2001), and Mishkin and
Savastano (2002). For analysis of IT in transition economies, see Jonas
and Mishkin (2003).

programs in the past and with monetary aggregates
difficult to control due to instability in money
demand, IT was the only viable alternative. A key
feature of the Chilean experience has been the grad-
ual approach to disinflation, which has produced
low inflation without suffering excessively large out-
put costs. Chile had an exchange rate band around
a crawling peg until August 1999; it has since adopted
a fully floating exchange rate regime. IT in Chile has
been generally successful in bringing down inflation,
even though a strong fiscal position and a sound
financial system played an important role in support-
ing this performance.

Israel’s monetary policy framework has been
centered on the coexistence of two nominal goals,
the inflation target and a crawling exchange rate
band, supported by one instrument, the interest rate.
Following the 1985 stabilization program, character-
ized by a fixed but adjustable nominal exchange
rate, at the beginning of 1992 Israel adopted an
explicit inflation target. Inflation has been success-
fully reduced from double digits to practically zero.
However, the emergence of a conflict between the
two nominal objectives often required sterilized
foreign exchange intervention, with associated quasi-
fiscal costs and weakening of the central bank’s
credibility. With the widening of the band to 36 per-
cent and the setting of a clear hierarchy of priorities,
this conflict appears now to have lessened.

The successful experience of Chile and Israel
paved the way for the adoption of IT in other EMEs.
In East Asia, the first country to introduce this mone-
tary policy framework was South Korea. Before the
adoption of IT in 1998, monetary policy had been
conducted by deciding on monetary aggregates as
an intermediate target. However, following rapid
structural changes experienced by financial markets
in the 1990s, the M2 aggregate began to show unsta-
ble movements. With the 1997 financial crisis forcing
the abandonment of the exchange rate peg, Korea
turned to IT as the only nominal anchor for monetary
policy still available. Thailand and the Philippines
shared a similar experience and adopted IT in 2000
and 2002, respectively.

A trend toward more-flexible exchange rates
has also been observed in some of the transition
economies of Central and Eastern Europe. Follow-
ing price liberalization and exchange rate devalua-
tion in the early years of transition, most countries
resorted to exchange rate pegs to stabilize their price
levels. However, a sharp appreciation of the real
exchange rate generated large balance-of-payment
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problems, forcing some countries to abandon the
peg and float their currencies: the Czech Republic
in May 1997 after currency turbulence and the
Slovak Republic and Poland in 1998. Hungary never
adopted a fully floating exchange rate, but has been
living with a +15 percent exchange rate band since
2001.

In need of a new nominal anchor, the Czech
Republic was the first country to adopt IT at the
beginning of 1998. Poland followed suit in mid-1998.
In contrast, Hungary’s move to IT has been more
gradual, with a progressive widening of the exchange
rate band and the introduction of IT in 2001.16

Mexico and Brazil were the first (and the largest)
Latin American countries to introduce an IT regime.
In Mexico, after floating the peso in December 1994,
the central bank tried to maintain its monetary tar-
geting regime for a few years. Due to the unreliability
of the relationship between the monetary base and
inflation, however, the stance of monetary policy
was difficult to assess and the Bank of Mexico lacked
a nominal anchor to guide inflation expectations.
IT was the natural candidate: It was introduced
gradually and adopted in 1999.

In Brazil, the real plan introduced in 1994 suc-
cessfully reduced inflation from above 2000 percent
to 1.5 percent in 1998. However, the Brazilian govern-
ment was not as successful in implementing much-
needed fiscal reforms. Following concerns about
the fiscal balance, the real came under speculative
attack at the end of 1998 and collapsed in January
1999. The central bank acknowledged the need to
put in place a nominal anchor and, after sharply
raising interest rates to slow the fall of the currency,
introduced an IT regime in June 1999.

In Colombia and Peru, some characteristics of
an IT regime were already present in the first half
of the 1990s.17 However, many important features
were missing, including the publication of inflation
reports, multi-year targets for inflation, transparency,
etc. We therefore set the IT adoption date in
September 1999 for Colombia and January 2002
for Peru.18

'° The +15 percent exchange rate band was introduced in May 2001,
and the rate of crawl was eliminate only in October 2001.

'7 These include some degree of central bank independence, the
announcement of explicit numerical targets for the one-year-ahead
inflation rate (often in conjunction with the government economic
program), etc.

% The experience of Colombia is similar to Brazil’s, where, after unsuc-
cessfully defending the exchange rate band in September 1999, the
authorities let the currency float and adopted IT as the nominal anchor.
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In South Africa, following financial liberalization
and other structural developments in the 1990s,
the changing relationship between growth in money
supply, output, and prices made explicit monetary
growth targets less and less useful. In 1998, M3
growth guidelines started to be accompanied by
informal targets for inflation, and in early 2000 a
formal IT framework was finally introduced.!?

After having investigated the circumstances
under which these EMEs adopted IT, we are now
interested in the main characteristics of these
regimes, particularly compared with industrial coun-
tries. Table 5 summarizes the main features of IT in
EMEs. There are several points worth noting. First
of all, the current inflation targets are relatively low
and not much higher than they are in industrial
countries.20 The experience of EMEs with respect
to the disinflation process has varied, with some
countries following a gradual approach and others
being more aggressive. Overall, as shown in Figure 5,
most of the countries have been successful in bring-
ing down inflation from double digits to single digits.?!
But what should the appropriate target level be for
EMESs? It is sometimes argued that central banks in
EMEs should aim for somewhat higher rates of infla-
tion than industrial economies, due to the presence
of the Balassa-Samuelson effect. This is still an open
question.

Second, EMEs seem split in choosing either a
target point with a range around it or a target range.
When countries choose a target point, the range is
always +1 percent.?? Instead, when they choose a
target range, this can be as narrow as 1 percent and
as wide as 3.5 percent.23 Only one country, Thailand,
has chosen a target range with a lower threshold of
0 percent. It remains an open question whether a

For Peru, we refer to the January 2002 Monetary Program, which
states that “As of this year, the Central Reserve Bank of Peru (BCRP)
has adopted an Explicit Inflation Targeting system.” Other authors
(e.g., Fraga, Goldfajn, and Minella, 2004) set the adoption date in 1994.

19 See Casteleijn (2001).

0 with the exception of Brazil, the inflation targets are included in a
range between 0 and 6 percent. If we also exclude Colombia, the
Philippines, and South Africa, the targets are centered on 2 to 3 percent.

21 CPI 12-month percent changes in November 2003 were at or below
5 percent in 10 of 13 countries. The exceptions are Brazil, Colombia,
and Hungary, with inflation at 11.1, 6.1, and 5.6 percent, respectively.

2 Only one country, Brazil, has a range of + 2.5 percent (for 2004 and
2005).

%5 Brazil, again, is the only exception to this regularity. See Table 5 for
details.
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Inflation Rates and Targets (quarterly inflation rates are year over year)

Chile Percent Czech Republic Percent
— —30 — — 14
— 12

25
— 10

20
— 8
15 — 6
= 4

10
— 2

5

0
[N N N N I A A I ¢ [N N N N I I I A

1990 1992 1994 1996 1998 2000 2002 1990 1992 1994 1996 1998 2000 2002
Inflation targets through the end of 2001 are for net inflation.

Israel Percent South Africa Percent
— —_— 25 — —20

20
15
15
10
10

0 0
1990 1992 1994 1996 1998 2000 2002 1990 1992 1994 1996 1998 2000 2002
South Korea Percent Thailand Percent
— —_ 12 — —_ 12
10 10
8
8
6
6
4
4
2
2 0
IIIIIIIII"IIIIO [N Y I [ S N I A vt

1990 1992 1994 1996 1998 2000 2002 1990 1992 1994 1996 1998 2000 2002

Since 2000, core inflation (the dotted line) has been targeted;
previously, CPI (the solid line) was targeted.

JULY/AUGUST 2004 65



Levin, Natalucci, Piger REVIEW

Figure 5 cont'd

Inflation Rates and Targets (quarterly inflation rates are year over year)
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Figure 5 cont'd

Inflation Rates and Targets (quarterly inflation rates are year over year)
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Features of IT Regimes in Developing Countries

Brazil Chile Colombia  Czech Republic  Hungary Israel

Date first issued Jun 1999 Jan 1991 Sep 1999 Jan 1998 Aug 2001 Jan 1992
Current target 1.5-8.5 2-4 centered at 3 6 3-5 declining to 2-4 3.5 1 13
Target duration 5.5 + 2.5 (2004) Medium term 5-6 (2004) Through 3.5 +1 (2004) 2003 onward

3.5 + 2.5 (2005) Dec 2005 2 (Iong term)
Inflation National consumer CPI; central CPI CPI CPI CPI
measure price index bank monitors

(IPCA): a measure core inflation
of inflation in (which excludes
9 metro areas vegetable, fruit,
plus 2 other and fuel prices

urban areas

Target Set by National Central bank in Jointly by Central bank Central bank Minister of finance
announcement Monetary Council,  consultation government in consultation
composed by with and central with prime
finance minister, government bank minister and
planning minister, governor
and central of central bank

bank president

Inflation report Yes Yes Yes Yes Yes Yes
Published forecast Yes Yes Yes Yes Yes No
Other objectives — — — — +15% band +36% crawling
around parity band around
with Euro parity with a

currency basket
representing
Israel’s foreign trade

Mandate Price stability, Price stability, Price stability Price stability Price stability Price stability
sound financial functioning
system payments system
Other features Letter from — — — — Public explanation
central bank when deviations
president to from target
minister of finance are greater than
if target breached 1%
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Korea Mexico Peru Philippines Poland South Africa Thailand
Apr 1998 Jan 1999 Jan 2002 Jan 2002 Jun 1998 Feb 2000 May 2000
31 31 25 +1 4.5-5.5 31 3-6 0-3.5
2.5-3.5 (average Around 3 2004 4-5 (2004) 2.5 +1 2004 2004
2004-2006) (medium term) (medium term)
Core inflation CPI CPI CPI, although CPI CPI (excluding Core CPI

(CPI inflation
minus non-cereal
agricultural
products and
petroleum-
based products)

Central bank in
consultation with
government

Yes

Yes

Price stability

Central bank

Yes

Yes

Price stability,
sound financial

system, functioning
payments system

four core inflation
measures are

monitored by the
central bank

Set and Central bank
announced jointly
by central bank

and government

Central bank

Yes Yes Yes

Yes Yes

Foreign exchange — —
operations

Price stability
conducive to
balanced and
suitable
economic growth,

Price stability
necessary in

building the

permanent

monetary stability, ~ long-term
convertibility economic
of currency growth

— Letter from
central bank
governor to

president when
target breached

Price stability,

foundation of

mortgage
interest costs)

Central bank

Yes

Price stability,

(excluding raw
food and energy
prices)

Government in
consultation
with central

bank

Yes

Yes

Price stability

sound financial

system

Public
explanation when
target breached

69

JULY/AUGUST 2004



Levin, Natalucci, Piger

REVIEW

target point or a target range should be chosen. In
favor of the target point, it should be noted that the
point appears to be more effective in focalizing
inflation expectations. And the range around it still
allows for some flexibility in the event of forecast
errors or unexpected events. In the presence of a
target range, instead, the thresholds sometimes
seem to be assuming life on their own.

Third, following the earlier experience of indus-
trial countries, most EMEs moved away from one-
year-ahead inflation targets and adopted multi-year
targets or some definition of a medium-term target.24
This can be interpreted as a sign that the disinflation
process from high levels of inflation has come close
to an end, forcing these countries to “think medium-
term” and develop a more operational concept of
price stability.

Fourth, most EMEs target the CPI because it is
well understood by the public and quickly available.25
Despite this, emerging and advanced countries have
at least two main differences in their respective CPI
baskets. First, the share of food is larger in EMEs.
This implies a more volatile CPI, since food prices
are related to weather conditions and therefore tend
to move more unpredictably. Second, regulated
prices have a greater impact in EMEs, especially
during the early years of the disinflation process.
Consequently, it is more difficult for the central bank
to effectively control inflation, with potential dam-
age to the central bank’s credibility.2¢ However,
while targeting core inflation would probably be
more appropriate, a measure of inflation that dis-
regards food and regulated prices might not reflect
the cost of living, putting the public support for an
independent central bank at risk.

Finally, EMEs seem to be moving away from
previous attempts to control two objectives, infla-
tion and the exchange rate, with one instrument.2”

% This is true for Brazil, Chile, the Czech Republic, Hungary, Israel,
South Korea, Mexico, and Poland.

% Exceptions are Brazil, South Korea, South Africa, and Thailand. Other
countries (Chile and the Philippines) monitor some measures of core
inflation.

%% Two broader issues are related to the central banks’ ability to control
inflation in EMEs. One has to do with the Balassa-Samuelson effect,
which implies an appreciation of the real exchange rate either via
higher inflation or via an appreciation of the nominal exchange rate.
The second issue has to do with the difficulty of forecasting inflation.
This is true after a regime change, during disinflation from high infla-
tion levels, and because of EMES’ sensitivity to commodity prices and
disproportionate dependence on capital flows.

A strategy of dual objectives was originally adopted in some EMEs to
speed up the disinflation process. The introduction of exchange rate
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In fact, only Hungary and Israel still have a band
for the nominal exchange rate. There are several
reasons why EMEs may want to pay greater attention
to exchange rates than industrial countries. First,
with large shocks and sizable capital flows, neglect-
ing the exchange rate may generate unwelcome
volatility. Second, in countries with historically high
inflation, the exchange rate may work as a focal
point for inflation expectations.2?8 Third, since firms
and governments in EMEs borrow mainly in foreign
currency, large depreciations may increase the
burden of foreign-denominated debt, producing a
massive deterioration of balance sheets and increas-
ing the risks of a financial crisis.2® However, most
EMEs have decided to focus their efforts primarily
on controlling inflation and have abandoned the
idea of managing extensively the exchange rate,
which can be interpreted as an additional sign of
their intention to embrace a fully fledged IT regime.

6. THE EFFECTS OF INFLATION
TARGETING IN EMERGING MARKET
ECONOMIES

In considering the effects of IT in EMESs, we begin
by focusing on inflation expectations. For each
country for which data are available, Figure 6 plots
(i) realized inflation (measured as Q4/Q4); (ii) one-
year-ahead expected inflation (on a Q4/Q4 basis),
where the expectation is formed in the fourth quarter
of the current year; and (iii) long-run (6 to 10 years)
inflation expectations, where the expectation is
formed in the fourth quarter of the current year.
Inflation expectations are again measured based
on surveys conducted by Consensus Economics.
The figure contains data for three years before and
after the adoption date. The data used in creating
Figure 6 are shown in Appendix Table A3.

We begin by considering long-term inflation
expectations. The main result is that, as in industrial
countries, IT does not seem to have had a large initial
impact on long-term expected inflation. In other

flexibility became necessary to resolve the tension between maintaining
the disinflationary momentum and guarding against a loss of competi-

tiveness. As the disinflation process continued, the bands were typically

broadened and subsequently abandoned as they became a source of

policy conflict, undermining the credibility of the inflation target. The
experience of Hungary in January, June, and December 2003 highlights
the risks of combining IT and exchange rate management in periods

of speculative attacks and large swings in market sentiment.

2 Depreciations have historically tended to have larger inflationary
effects in EMEs, as pass-through effects have been faster.

%9 For the discussion on the composition of the CPI basket and the role
of the exchange rate in EMEs, we relied on Amato and Gerlach (2002).
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Figure 6 cont’d

Event Study: IT in EMEs
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Figure 6 cont'd

Event Study: IT in EMEs
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words, long-term inflation expectations did not
change dramatically at the time of the adoption of
IT. Consider Brazil: Inflation expectations were 2.4
percent at the end of 1998, when the real came under
attack, down from nearly 6 percent in 1996. They
were up to only 3.4 in 1999, when IT was introduced
after the collapse of the currency, even though actual
inflation jumped to 8.2 percent from 1.7 percent in
the previous year. Inflation expectations continued
to decline in 2000, down to 3.1 percent, with actual
inflation still above that level, at 6.1 percent. Inflation
expectations rose only slightly afterwards, up to
4.4 percent, well below actual inflation. The main
point, therefore, is that inflation expectations in
Brazil started to decline before the adoption of IT
and continued to do so afterwards, edging up again
2 years later, but always remaining below actual
inflation.

A similar path can be observed in other coun-
tries. In South Korea, inflation expectations have
been declining since 1995, well before the adoption
of IT, and continued to fall smoothly, at small decre-
ments, through 2001, down 1 percent in total. Actual
inflation rose only 1 percent after the financial crisis,
in 1998, but dropped to 1.3 percent in 1999, well
below long-term inflation expectations. In 2001,
actual inflation was at a level consistent with long-

term expectations. In Mexico, apart from 1998, infla-
tion expectations dropped dramatically, from 10.4
percent in 1996 to 7.5 percent in 1999 and 3.4 per-
cent in 2002. The introduction of IT does not seem
to have affected significantly this downward trend
in inflation expectations. Moreover, inflation expec-
tations have been consistently below actual inflation,
even immediately after the 1994-95 crisis, when
the difference was almost 20 percent. At the end of
2002, long-term expectations were 2 percent below
actual inflation. In Thailand, inflation expectations
have declined since 1998, with a noticeable drop
in 2000, when IT was adopted, but have been well
above actual inflation since 1999. Finally, inflation
expectations in Hungary were coming down before
IT was introduced and actually rose the year of the
adoption.30 However, they remained stable, at
around 3 percent in 2003, even though actual infla-
tion rose almost 1 percentage point.

% For Colombia, we don’t have inflation expectations for the year after
the adoption of IT, but there is still a clear downward trend beginning
in 1997. In Peru, the decline in long-term inflation expectations began
before IT was introduced in 2002, but was very gradual. For the Czech
Republic and Poland we don’t have data available for the years before
adoption of the IT. However, inflation expectations have been declining
since the adoption of IT. Finally, we don’t have any data available for
Chile and Israel (the early adopters) or for the Philippines and South
Africa.

JULY/AUGUST 2004 73



Levin, Natalucci, Piger

REVIEW

Table 6

Relative Success in Hitting Inflation Targets
(standard deviation from midpoint)

Country Standard deviation
Brazil 5.4
Chile 1.9
Columbia 2.1
Czech Republic 3.1
Hungary 1.1
Israel 2.6
Mexico 2.1
Poland 2.7
South Africa 3.6
Korea 1.3
Thailand 0.7
Australia 1.7
Canada 1.2
New Zealand 1.6
Sweden 13
United Kingdom 0.9

NOTE: Inflation is measured as a quarterly, annualized rate.
For Columbia, inflation deviations are based on CPI inflation,
although the target is based on net inflation through 2001. In
accordance with the target, inflation deviations for South Korea
are based on CPlI inflation through 1999 and on core inflation
thereafter.

What about short-term inflation expectations?
Is there any evidence that the introduction of IT
lowered one-year-ahead expectations? The conclu-
sion is similar to the case of long-term inflation
expectations: There is no evidence of any dramatic
reduction in short-term inflation expectations, nei-
ther for the year IT was introduced nor for the follow-
ing year. There seems to be, instead, a gradual decline
of these expectations over time, with differences
on a country-by-country basis.3!

! For example, in Brazil, in line with long-term inflation expectations,
short-term expectations rose the year of the introduction of IT, declined
the following year, and rose again in the next couple of years. In Hungary,
short-term inflation expectations declined both the year IT was intro-
duced and the following year. However, a downward trend was already
evident in the previous three years. A similar story holds for Mexico,
with short-term expectations gradually declining over time, well before
the introduction of IT. In Korea and Thailand, short-term expectations
actually rose the year IT was adopted and dropped significantly the year
after. Interestingly, this was the only year of such an increase, with
both the previous and the following three years showing declines.
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In summary, the evidence from inflation expec-
tations suggests that, while expectations declined
when IT was introduced and continued to do so
subsequently, the downward trend was evident even
before the switch to IT, in line with the experience
of industrial countries. This does not necessarily
mean that IT was ineffective, as it is plausible that,
in the absence of IT, “bad” monetary policies could
have offset previous gains in reducing inflation.

An alternative way to evaluate the medium-term
performance of IT in EMEs would be to calculate
sacrifice ratios for these countries, along the line of
similar studies for industrial countries. However,
EMEs are characterized by rapid structural changes,
making the estimate of potential output extremely
difficult and maybe even unreliable. One possibility
is to look at short-term ex ante real rates (shown in
Figure 6 and Appendix Table A3). Consider Brazil,
for example. Short-term real rates were very high
before the introduction of IT, at almost 36 percent
in 1998, came down to 13.4 percent in 1999, but
remained around that level for the following three
years. Monetary policy was very tight, and this makes
it more difficult to evaluate the performance of IT
as a monetary policy framework. In Mexico, short-
term real rates were very high in 1998, but declined
substantially the year IT was introduced, down to
nearly 5 percent. After rising in 2000, they were
around 1 percent in 2001 and 2002. In this case, it
seems reasonable to conclude that the successful
reduction of inflation cannot be entirely attributed
to tight monetary policy, leaving some scope for
crediting IT. This is even more evident in Korea,
where short-term real rates dropped the year of
the introduction of IT, from nearly 12 percent to
2.6 percent, and remained low afterward, and in
Thailand, where real rates were negative even the
two years before the introduction of IT. In summary,
while in some countries real rates were very high
when IT was introduced, in other countries real
rates were low and inflation was still successfully
reduced.

In EMEs the adoption of IT has been frequently
associated with overshooting and undershooting
of the targets. An alternative way to evaluate the
medium-term performance of the IT framework in
EME:s is to look at the frequency of overshooting and
undershooting. Table 6 shows the standard deviation
of inflation from the midpoint of the target range
for each of the countries considered in Figure 5.
Not surprisingly, industrial countries generally dis-
play a lower standard deviation than EMEs. Among



FEDERAL RESERVE BANK OF ST. LOUIS

Levin, Natalucci, Piger

EMEs, Brazil is the worst performer, followed by
South Africa, while South Korea and Thailand are the
best performers, with standard deviations even lower
than that of Australia. Possible explanations for
the higher standard deviation of inflation in EMEs
include the difficulty of controlling and forecasting
inflation in the developing world, the larger shocks
EMEs face, and the lower credibility central banks
have in countries with a history of high inflation.

In conclusion, the record to date suggests that
inflation targeters in emerging markets have been
relatively successful in reducing inflation, although
the record is still fairly short for most of the coun-
tries. It is still not completely obvious, however, the
extent to which this reduction can be credited
entirely to IT as a monetary policy framework. It
might be the case that part of the success of IT in
EMEs is attributable to the global downward trend
in inflation rates. It remains also to be seen whether
the fairly strong performance of these countries will
be sustained over a longer horizon.

7. CONCLUSION

Our analysis of the past decade of experience
for the industrial countries suggests that IT has
played a role in anchoring inflation expectations
and in reducing inflation persistence. Of course,
because we have focused on reduced-form evidence,
we have not addressed the extent to which certain
country-specific factors may account for the differ-
ences we have documented across IT and non-IT
economies. For example, many of the IT countries
in our sample are small, open economies, which
might be expected to have very different inflation
dynamics from the large, mostly closed economies
that dominate our non-IT sample.

Nevertheless, our results are broadly consistent
with the implications of the expectations-augmented
Phillips curve:

3) =T+ Yot t,

where 7., ; is the one-period-ahead forecast of infla-
tion, y, is the current output gap, and ,is an aggre-
gate supply shock. When the central bank has an
transparent and credible inflation target, 7*, then
the private sector’s inflation forecast corresponds
to 7,, ;= m* at some reasonable forecast horizon, j.
In this case, actual inflation will depend on expected
output gaps over the next j periods and on the cur-
rent aggregate supply shock. Thus, inflation will tend
to exhibit relatively little intrinsic persistence in

response to transitory supply shocks; the observed
degree of inflation persistence may depend largely
on the persistence of output gap fluctuations. As a
result, under IT, a key challenge for the central bank
may be to keep output close to potential by moving
promptly to offset aggregate demand shocks.

In contrast, if the central bank’s inflation objec-
tive is not transparent or credible, the private sector’s
rational forecast of medium-to-long-run inflation
will depend on the recent behavior of actual inflation
(cf. Erceg and Levin, 2003). For the simplest case in
which 7, , = 7,_,, it is evident that inflation will tend
to exhibit a high degree of intrinsic persistence,
even in response to temporary supply shocks or
fluctuations in aggregate demand.32

Our investigation of the early experience with
IT in EMEs confirms that—as in the industrial coun-
tries—the adoption of IT has generally not been
associated with an instantaneous adjustment of
inflation expectations. Furthermore, while most of
these EMEs have succeeded in reducing average infla-
tion to very low levels, the volatility of inflation has
remained quite high, with relatively frequent over-
shooting and undershooting of the target bands.
Such volatility is not necessarily surprising, given
that most of the EMEs are small and highly sensitive
to global economic fluctuations. Thus, additional
research and experience will be helpful in fine-
tuning the implementation of IT and ensuring its
positive contribution to macroeconomic stability.
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AIC Lag Selection

Lag choice— Lag choice—
Country core CPI total CPI
IT countries
Australia 1 1
Canada 1 1
New Zealand 1 1
Sweden 1 1
United Kingdom 1 1
Non-IT countries
Denmark 2 1
Euro area 2 4
France 1 3
Germany 3 3
Italy 1 1
Netherlands 1 1
Japan 2 3
United States 4 4

Table A2

Alternative Persistence Estimates for Inflation

Core CPI Total CPI
Country Median unbiased Upper 95th percentile Median unbiased Upper 95th percentile
IT countries
Australia 0.77 1.05 0.59 0.85
Canada 0.45 0.73 0.12 0.46
New Zealand 0.43 0.72 0.44 0.73
Sweden 0.44 0.7 0.28 0.58
United Kingdom 0.5 0.77 0.34 0.64
Non-IT countries
Denmark 0.48 1.07 -0.05 0.28
Euro area 0.88 1.08 0.76 1.24
France 0.79 1.06 0.76 1.24
Germany 0.74 1.09 0.65 1.17
Italy 0.91 1.07 0.89 1.07
Netherlands 0.53 0.79 0.6 0.89
Japan 0.81 1.10 0.5 1.14
United States 1.03 1.16 0.36 0.87

NOTE: For each country in the sample, this table records the median unbiased estimate and the upper bound of the two-sided 90
percent confidence interval for the sum of the autoregressive coefficients of core and total CPI inflation, estimated over 1994:Q1-2003:Q3.
Estimates were computed based on Hansen (1999), using equation (2).
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Table A3

Event Study: IT in EMEs

Years from IT Adoption

-3 -2 -1 0 1 2 3
Brazil 1999
m, 10.8 5.2 1.7 8.2 6.1 7.4 10.6
7 8.9 46 13 5.6 48 5.4 7.9
70 5.7 4.0 24 3.4 3.1 3.7 4.4
ry 15.3 31.2 35.9 13.4 11.6 13.7 13.4
Hungary 2001
m, 11.0 10.6 10.2 7.1 48 5.6 NA
7 11.4 8.6 7.5 6.2 5.0 55 NA
70 5.8 3.2 2.7 3.7 2.9 3.0 NA
r 6.3 6.4 3.5 41 4.0 7.0 NA
Korea 1998
I, 44 49 49 5.9 13 2.9 3.0
A 5.0 4.6 4.6 49 3.3 3.2 2.7
7 4.1 3.7 3.9 3.6 3.4 3.2 3.1
r NA 8.8 11.7 2.6 -0.1 2.0 0.8
Mexico 1999
I, 28.0 17.1 17.2 13.5 8.7 5.1 5.3
AL 175 12.7 15.4 115 7.8 5.5 4.1
z? 10.4 7.3 9.4 7.5 55 3.7 3.4
r 9.2 47 13.1 438 6.3 13 12
Thailand 2000
m 7.5 5.0 0.1 16 1.1 14 1.8
7 9.5 5.6 2.7 2.9 17 1.8 17
7z 46 5.0 45 3.3 2.6 2.4 2.4
ry 10.6 -1.8 -1.3 -1.1 0.5 -0.1 -0.5

NOTE: For the years surrounding the switch to IT, this table shows the inflation rate (7,); expected inflation one year in the future
(7 9); expected inflation six to ten years in the future (ﬁ't“)); and the ex-ante real interest rate, r;, measured as the policy rate less
Ty ), All variables are measured in the fourth quarter of the given year.
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Commentary

Harald Uhlig

INTRODUCTION AND SUMMARY OF
THE PAPER

nflation targeting has become the new gospel

for conducting monetary policy. Its merits have

been stressed repeatedly by a large literature,
most recently by Michael Woodford (2004). The
appeal is obvious. Monetary economists have con-
cluded that, by and large, monetary policy cannot
do much more than achieve some desired level of
inflation. Even to the extent that monetary policy
can have an influence on real activity, this lever
should be used only with great caution, as it may
endanger the reputation to effectively fight infla-
tion over the longer-term horizon, if used oppor-
tunistically. The argument of Kydland and Prescott
(1977)—that monetary policy pursuing short-term
goals in a discretionary, opportunistic manner is
worse than a policy committed to and sticking to
an a priori well-chosen course of action—is funda-
mental and well understood. Inflation targeting is
often advertised as a way for monetary policy to
achieve an additional degree of this desirable com-
mitment. Inflation targeting is furthermore sold as
an effective communications policy, as it makes
the public focus on inflation as the macroeconomic
variable (among those the public cares about) that
is most effectively influenceable by monetary policy.
In sum, inflation targeting is an appealing idea on
a priori theoretical grounds.

But inflation targeting has long moved beyond
the realm of academic conferences and scholarly
journals. It actually may have had its origins in the
practical choices undertaken by some central banks,
and it is now in use by a large variety of central
banks around the world. Thus, the interesting ques-
tion is whether inflation targeting is also appealing
because of the experiences gained in practice. This
is, in essence, the question asked by Andrew Levin,
Fabio Natalucci, and Jeremy Piger (hereafter, LNP)
in their paper. Their paper follows several other,

similar papers in the recent literature, most notably
Ball and Sheridan (forthcoming). LNP investigate
the experience of inflation targeters and non-tar-
geters since 1994 in a number of Organisation for
Economic Cooperation and Development (OECD)
countries. They also evaluate the experience with
inflation targeting in a number of emerging market
economies.

In contrast to Ball and Sheridan as well as several
other previous papers, LNP find a number of clear
differences between inflation targeters and non-
targeters. They investigate inflation forecasts at a
number of horizons and find that the changes in
inflation forecasts are correlated with lagged averages
of inflation for non-targeters but uncorrelated for
inflation targeters. They find that inflation is more
persistent for non-targeters. While the difference is
rather small for inflation measured by the consumer
price index (CPI), it becomes substantial once the
attention is focused on core inflation, i.e., leaving
out prices for food and energy, thus refining the
results by Ball and Sheridan (forthcoming), who
focused only on CPI inflation. LNP document that
gross domestic product (GDP) growth volatility is the
same for targeters and non-targeters, but inflation
volatility is higher for inflation targeters, but argue
that this is due to experiencing larger shocks rather
than the monetary policy strategy itself. As for
emerging market economies, they document that
the introduction of the inflation target moves infla-
tion expectations down gradually: The transition is
a smooth one and not characterized by a break at
the introduction of IT.

This is all fascinating. It is well-crafted research,
providing us with a wealth of additional insights and
differences between countries that have adopted
inflation targeting and those that have not. The
choice of empirical relations these authors look at—
for example, the variety of links between inflation
forecasts and inflation or the persistence of core
inflation—is well chosen in that these are some of
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the key dimensions where one would believe a priori
that inflation targeting may make a difference. The
choices are creative in that some of these dimensions
have not received sufficient attention before. The

documentation on the details of inflation targeting
in a number of emerging market economies will be
useful input into further research into these issues.

ASSESSMENT

I shall by and large not quarrel with the empirical
findings. The correlations found by the authors seem
to be there, and they can be read as a list of interest-
ing differences between countries that have formally
adopted inflation targeting and those that have not.
There is an issue regarding the bias in their estimate
of the regression coefficient of inflation forecasts
on current inflation: However, this issue is not the
key concern I have about this paper, and I shall
discuss it last.

Rather, I shall quarrel with the interpretation of
these findings. The title of the paper already suggests
that the authors are not merely interested in uncover-
ing correlations, but in documenting causation,
interpreting these numbers as macroeconomic
effects of inflation targeting. In short, they wish to
have a reader read these findings as an answer to
the policy question of interest: Does inflation target-
ing matter? And even if the authors abstained from
any interpretation in that direction, this would be
the question foremost on the mind of any reader of
their paper.

I am skeptical that such a causal interpretation
is legitimate. In particular, I am wondering about
four issues. First, which central bank should be
classified as inflation targeting? That is, is this classi-
fication useful? Second, has inflation targeting been
beneficial for the variables of ultimate interest, i.e.,
for reducing the level and volatility of inflation, for
reducing the volatility of output growth, and perhaps
for increasing the level of economic activity? Third,
the adoption of inflation targeting seems to me to
be largely a choice endogenously explained by some
of the variables under investigation: This is true in
the OECD sample, but it is particularly true for the
emerging market economies. For example, fiscal
restraint there probably matters far more than the
adoption of a formal inflation target. Finally, given
all the supposed benefits of inflation targeting, one
has to wonder what central banks did before infla-
tion targeting and whether inflation targeting will
help prevent bad monetary policy in the future.
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WHICH CENTRAL BANKS PURSUE
INFLATION TARGETING?

In his comments on the Ball-Sheridan paper,
Mark Gertler (forthcoming) pointed out that classify-
ing countries in the run-up to the European mone-
tary union as non-inflation targeters seems a bit
arbitrary in light of the fact that there were some
rather explicit preconditions in terms of achieved
inflation rates for entering the monetary union.
This applies to the LNP paper as well. More gener-
ally, where is the big difference between a central
bank that pursues the goal of price stability as a
prerequisite to monetary union and a central bank
that issues official statements about its price stability
goals? Do we really think that printing fan charts of
inflation in monthly reports can make a substantial
difference in monetary policy?

Take the case of the Bundesbank, a non-inflation
targeter according to the classification in LNP. Indeed,
officially, the Bundesbank has pursued money
growth rate targeting for many years. But, as has been
noted by a number of authors, the Bundesbank has
always chosen to ignore violations of the announced
money growth rate target, if it helped in pursuing
some other, more important goal—most notably
price stability. Secondly, the money growth rate target
has been derived from some underlying goal regard-
ing the desired inflation rate, even if that may not
have been stated as explicitly as, say, by the Bank
of England. Finally, public debates about monetary
policy choices by the Bundesbank rarely evolved
around keeping or violating money growth rate tar-
gets: Rather, the debates were practically always in
terms of inflation.

The literature has drawn a distinction between
central banks that attach a high weight to inflation
versus central banks that pursue inflation targeting
(which is also consistent with a low weight on infla-
tion in the objective function of the central bank);
it has also emphasized that the distinction between
targeters and non-targeters is a distinction regarding
their communication strategies. But if the commu-
nication, however done, ends up leading to a public
discussion and evaluation of monetary policy
choices regarding achieved levels of inflation and
implications for inflation rates in the future (as was
undoubtedly the case for the Bundesbank) and if
by contrast public debates focus on exchange rate
movements and the general state of the economy
rather than on keeping or violating some inflation
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target (even if the appropriate fan charts are printed
in some monthly bulletin), isn’t it a bit artificial to
call such a bank an inflation targeter and the
Bundesbank a non-targeter? One could argue that
successful inflation targeting should precisely lead
to the end of the discussion about likely inflation
rates in the future and that the debate should there-
fore shift to other issues. But this misses the point.
Inflation targeting presumably works only if the
central bank is somehow held accountable for violat-
ing its inflation goals: If a reaction in the public
debate is unlikely even when violations occur, and
if the central bank that is officially targeting inflation
does not care either, then inflation targeting takes
place on paper only. Indeed, this is precisely the
argument that has been made regarding money
growth rate targeting for the Bundesbank: It applies
with similar force to inflation targeting.

Moreover, proponents of inflation targeting
typically argue for “flexible inflation targeting,”
which seems to mean that central banks also weigh
in objectives other than pursuing their inflation tar-
get when making their policy choices. For example,
a central bank targeting a particular rate of inflation
may decide to pursue a looser monetary policy in a
recession and a tighter monetary policy in a boom,
even if this leads to medium-term violations of
their inflation target, as long as this is all explained
well to the public. Interestingly, money growth rate
targeting can be viewed as accomplishing precisely
this. If a central bank pursues a particular rate of
money growth, calculated as the sum of desired
inflation and average economic growth and subtract-
ing average changes in the velocity of money, then
money growth will be high; thus, monetary policy
will be loose precisely when economic growth falls
short of the average, and the other way around.
Money growth rate targeting has gone out of fashion,
but it almost certainly is a better way to implement
“flexible inflation targeting” than a policy that rigidly
enforces a particular inflation rate period by period!
So, perhaps, the Bundesbank should be classified
as a flexible inflation targeter, while other central
banks that rigidly focus on inflation in their reports
should be excluded from this category. Since the
issue at stake is whether flexible inflation targeting
should be used or not, the categorization by LNP
(using categorizations put forth by a number of pre-
vious authors, obviously, so they are not to blame)
could be entirely misleading.

HAS INFLATION TARGETING BEEN
BENEFICIAL?

Despite the arguments given above, I shall pro-
ceed with the categorization and the results in LNP
as the working hypothesis regarding the differences
between inflation targeters and non-targeters. The
key policy question in light of this experience is: Has
inflation targeting been beneficial? More precisely,
has inflation targeting been beneficial for the vari-
ables of ultimate interest, i.e., for reducing the level
and volatility of inflation, for reducing the volatility
of output growth, and perhaps for increasing the
level of economic activity? It may be nice (if true)
that long-run inflation expectations are anchored
more firmly for inflation-targeting countries, but
how helpful has that been for the variables we ulti-
mately care about?

Here, the inflation targeters do not seem to fare
well. Table 4 in LNP reveals that the standard devia-
tion of inflation for inflation targeters has been 1.54,
but only 0.81 for non-targeters, while output growth
volatility has been essentially the same (2.63 versus
2.48). Based on these numbers alone, one certainly
would not want to make the case that adopting
inflation targeting is a good idea.

The authors stress that this unconditional per-
spective is misleading because inflation-targeting
countries may have been hit by larger shocks or
have started from economic conditions that were
worse. Indeed, this argument is at the heart of the
Ball-Sheridan (forthcoming) paper: If one takes
initial conditions into account, most of the differ-
ences between inflation targeters and non-targeters
are explained by “regression to the mean.”

Would the authors here reach the same conclu-
sion? That would then say only that there really is
no substantive difference in economic activity due
to the introduction of inflation targeting; and this
again does not provide an argument in favor of intro-
ducing IT (nor, obviously, an argument against it). It
seems to me that much more work than is in this
paper is required before it is possible to conclude
that inflation targeters have been more successful
in containing shocks hitting the economy than non-
targeters have been. One could do this, it seems to
me, by more finely identifying the shocks hitting
these economies with, say, a multivariate VAR, and
to then assess their impact on monetary policy
choices as well as inflation expectations.

Examining Figure 1 in the LNP paper reveals
that inflation expectations gradually kept declining
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for the non-targeters, but not so for the inflation-
targeting countries. While one could debate whether
inflation expectations have declined too much in
Japan, overall this figure does indicate to me that
the non-targeters have been more successful in
bringing inflation down to the (currently) most
desired level, somewhere between 1 percent and 3
percent. Inflation targeting does not strike me as
virtuous monetary policy if the target is too high!
The analysis also reveals that the inflation forecasts
had similar volatility across both groups of countries:
While there may have been more external shocks
in the targeting countries, I am nonetheless surprised
that the targeters apparently were not able to offset
these shocks sufficiently to anchor long-term expec-
tations more firmly.

Finally, the authors document that inflation
volatility has been of a more transitory rather than
persistent nature for targeters than for non-targeters.
In particular, the response of core CPI is more tran-
sitory in targeting countries. So, perhaps one could
make the case that inflation targeting leads to a
shift of inflation volatility from the low-frequency
spectrum to higher frequencies. But would that be
desirable? Probably not. Recent models of the New
Keynesian variety allow for some indexation of
otherwise sticky prices to past or to expected infla-
tion: In these models, ongoing inflation or predict-
able inflation (or deflation, for that matter!) is not
particularly harmful. Instead, the economic distor-
tions mainly come from distorting relative prices
between firms that can adjust their prices in response
to current shocks and firms that cannot. In short, in
these models, low-frequency volatility of inflation
is ok, but high-frequency volatility is bad for the
economy and leads to an overall lower level of
economic activity. If this is what would happen with
inflation targeting, which seems to be what the
empirical results suggest, then this would be an
argument against inflation targeting, not for it.

ENDOGENEITY

An overarching problem in moving from inter-
preting the correlations as indicating causation is
the endogeneity of the introduction of inflation
targeting. While this could help the case in favor of
inflation targeting (for example, if countries with
highly volatile inflation adopt inflation targeting,
one cannot blame that high volatility on inflation
targeting), one should not move to a causal inter-
pretation, given the evidence currently presented.
Put differently, inflation targeting is probably often
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introduced in the aftermath of some mild or strong
crisis or some general overhaul of institutional
structures.

The endogeneity issue is already important for
the OECD countries under consideration. For exam-
ple, inflation targeting was introduced in the United
Kingdom alongside a whole set of institutional
changes, most notably a greater degree of independ-
ence for the Bank of England. Indeed, one can read
the Ball-Sheridan (forthcoming) paper as arguing
that inflation targeting was typically introduced
when the economic situation was sufficiently bad.
By contrast, things “look OK” in the United States
and the European Monetary Union. The need to
introduce inflation targeting there simply has not
been as pressing, so it has not been done.

The endogeneity issue is of even stronger force
for the emerging market economies investigated
by LNP. A number of recent papers in the literature
have documented that fiscal consolidation and
reform have been of greatest importance in allowing
monetary policy to pursue the goal of price stability.
As an example, the currency board in Argentina did
not break down because the central bank lacked
commitment, but rather because the fiscal situation
deteriorated. Likewise, the dramatically high inflation
rates in Russia at the beginning of the 90s were not
a choice by central bankers uninterested in the
pursuit of price stability, but rather were because
the only way to finance government expenditures
in the absence of a functioning tax system (aside
from borrowing) was seignorage.

These fiscal considerations are key in evaluating
the success or failure of monetary policy reforms in
emerging market economies. They are largely absent
in the paper at hand and should be investigated
seriously in future research following up on LNP.

The interesting question remains whether infla-
tion targeting has contributed above and beyond
fiscal consolidation or general institutional reforms.
To answer this question, one would need to find a
clever instrument for the introduction of inflation
targeting, one uncorrelated with these other forces.
Finding a convincing instrumental variable seems
to be a thorny problem here, but one worthy of
attention. For example, one might try the fraction
of academics on the boards of central banks (who
may presumably be more inclined to move toward
the academically appealing idea of inflation target-
ing); but even this might just be a consequence of
general reforms. An alternative is to control more



FEDERAL RESERVE BANK OF ST. LOUIS

Uhlig

Annual U.S. Inflation Rates

Percent
15

+10 V

+15

— Inflation PCE

Year

Inflation 10-Year Standard Deviation (U.S.)

Percent
6

\ — Standard Deviation

1

T
S W= A

VN

D L X HY 50 0 o O D D o D DS

Year

carefully for variables indicating reforms, e.g., the
ratio of fiscal deficits to GDP and the like.

The authors are careful in not overstating their
results, and that is good. For example, they say that
“it is not completely obvious, however, the extent to
which [the reduction in inflation] can be credited...
to IT.” They observe that the reduction in inflation
expectations is gradual and that no sharp break can
be observed at the time of its introduction. This all
seems to me to be in line with the view that the
introduction of inflation targeting at some point is
simply a step that typically happens in countries
undergoing reform.

WHAT DID CENTRAL BANKS DO BEFORE
THERE WAS INFLATION TARGETING?

The paper investigates the episode since 1994
to evaluate the macroeconomic effects of inflation
targeting. That may be a rather short period to evalu-
ate the success or failure of certain monetary policy
principles. Of course, inflation targeting did not exist
before that time (to my knowledge). So, for example,
what did the Fed do as a non-targeter (but perhaps
recently influenced by the targeting debates) before
inflation targeting was a policy option? Was mone-
tary policy necessarily much worse?

Figure 1 shows inflation in the United States,
using annual data on the personal consumption
expenditures, taken from the national income and
product accounts (NIPA) tables published by the
Bureau of Economic Analysis. There were several
episodes of low inflation, like the 1930s, the 1950s

and 1960s, and the episode since the early 1980s.
But not all low-inflation episodes are equal. Figure 2
shows the evolution of the volatility of inflation,
calculated as the standard deviation of annual infla-
tion over the preceding ten years. One can now see
more clearly than in Figure 1, that there have been
two episodes in which U.S. monetary policy has been
successful in stabilizing inflation. These standard
deviations are low in the 1960s as well as in the
1990s. Both episodes look remarkably similar in
that regard. Obviously, one needs to keep in mind
that these standard deviations are “backward look-
ing,” i.e., alow standard deviation plotted for a partic-
ular year really means that inflation has been stable
in the preceding ten years up to and including the
year in question.

It is interesting to compare the inflation volatility
with the corresponding volatility in real output
growth (see Figures 3 and 4). While the literature
occasionally emphasizes a trade-off between these
volatilities (see, e.g., Uhlig, 2001), these figures show
substantial comovement between both volatilities
for the United States. These figures seem to suggest
that an environment of low and stable inflation
helps to reduce output volatility and support econ-
omic activity.

From that perspective, both the 1950s and
1960s as well as the 1980s and 1990s have been
particularly successful episodes of U.S. monetary
policy (or may have been episodes in which mone-
tary policy was “lucky” due to the absence of major
disruptions such as oil price shocks). These success-
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ful episodes were achieved without an explicit
inflation-targeting regime. I doubt that introducing
an explicit inflation-targeting regime could have
produced better monetary policy during these epi-
sodes. The post-1994 comparison by LNP focuses
on an episode in U.S. monetary policy that already
was very successful: It is therefore not surprising
that one has a hard time interpreting the evidence
presented by LNP as making a strong enough case
for the introduction of inflation targeting in the
United States.

What is much more crucial, though, is the
question of how one can avoid an episode like the
1970s (or, even more dramatically, an episode like
the one before 1950), in which inflation volatility
and output volatility were both high. Can we really
be confident that political forces will continue to
appoint central bankers to the FOMC who under-
stand the benefits of low and stable inflation, who
understand the importance of sticking to rules rather
than using discretion, and who continue to put these
principles into practice? As an “insurance,” wouldn’t
it be wonderful to somehow enshrine some of these
principles underlying the currently successful U.S.
monetary policy for the future? Here is where the
real issue lies. And here is where inflation targeting
can help. Once an explicit inflation target has been
announced and once the Fed explains its policy
choices in terms of this target, a repeat of the 1970s
or a repeat of the episode prior to the 1950s still
cannot be ruled out. But it will be more difficult,
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since it would require a more clearly visible devia-
tion from principles established before. These are
sunshine days for U.S. monetary policy, and there
is wide agreement among monetary policymakers
as well as academics as to the key goals of monetary
policies and the principles underlying good conduct.
Enshrining them now supports a longer life for this
type of monetary policy.

AN ESTIMATION BIAS

A key claim in the LNP paper is that inflation
forecasts are more highly correlated with past infla-
tion in non-targeting countries than in inflation-
targeting countries. The authors have also
documented, however, that inflation is more
volatile—in particular—at high frequencies, in infla-
tion-targeting countries. This leads to a bias in their
coefficient estimate.

Consider their regression equation (1),

(1) 9= + w4+,

where 7, is the inflation rate, #? is the g-period-ahead
forecast of inflation, and  denotes the change in
the variable in question. Suppose that inflation is
the sum of some persistent process ;—a random
walk, say—plus i.i.d. noise

= ¢+ ¢

Thus, m,is a noisy signal about the change
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of the inflation trend. Given some other source of
signal about the trend change as well as some prior
view, the best forecast will be some weighted average
of the recent change in inflation as well as the other
source of information and the prior, with the weights
proportional to the precision of the signal. Put differ-
ently, the larger the variance of the noise , the lower
the weight of 7, in the inflation forecast and thus
the lower the coefficient . Econometrically, the
regressor T, is a noisy version of the “true” regressor

. leading to a downward bias in , which is the
larger the larger is the variance in , (i.e., the larger
is the high-frequency volatility in inflation). Since
the authors find higher high-frequency volatility in
inflation for inflation targeters, it is therefore not
surprising that the correlation of inflation forecasts
with current inflation is lower than for non-targeting
central banks.

Obviously, the other explanation for the lower

correlation is that the variance of the trend changes,

+ is lower or even zero for inflation targeters, as
they are fixing the desired level of inflation, whereas
it may be trending for non-targeters. This could and
should all be sorted out in a fully specified model,
including a signal-extraction-type equation for gen-
erating the forecast. The figures given in the paper
are suggestive that, indeed, desired inflation is sub-
ject to larger changes in the non-targeting countries,
as the authors suggest. As argued above, this does
not imply that inflation targeters have been more
successful with respect to the variables we care
about, namely, low and stable inflation. This econ-
omic issue is thus probably of greater relevance
than the econometric issue of the estimation bias.
Still, the bias deserves more attention and estima-
tion of a more appropriate model.

CONCLUSIONS

This paper is interesting, creative, and informa-
tive. It deepens our knowledge about the differences
between countries that have adopted inflation tar-
geting and those that have not. I do not believe that
the paper can empirically support the conclusion
that adopting an inflation target leads to more suc-
cessful monetary policy; nor does it allow the oppo-
site conclusion. More research is needed to get at
the issue of causation: This research seems feasible
to do and should be done.

What, then, is one to conclude? Should central
banks, specifically, the Federal Reserve or the
European Central Bank (ECB), adopt some version
of inflation targeting? It seems to me that the case

really rests in the power of the logic of the argu-
ment, not in the empirics presented by LNP. Both
the Federal Reserve and the ECB keep on emphasiz-
ing that keeping inflation low and stable is the best
contribution they can make to promote economic
activity. Furthermore, both central banks try to
minimize the distortions on financial markets
caused by monetary policy: They do so by commu-
nicating changes in monetary policy stances in
advance and by avoiding to “turn the wheels” too
fast. Keeping long-run inflation expectations stable
and reasonably low (but perhaps not too low) is of
great importance to both these central banks. Thus,
setting a clear goal for medium- and long-term
inflation and discussing the policy choices also,
although presumably not exclusively, in terms of
how quickly and in which way they will achieve
these goals can only help the Fed and the ECB to
pursue their desired policies yet more effectively.
Inflation targeting for these central banks would not
change their policies as they are currently pursued,
but rather would modify their existing communica-
tions. Inflation targeting will neither lead to dramatic
changes nor will it end the search for better mone-
tary policy. Inflation targeting will not preclude the
discussion of other policy objectives for monetary
policy: Instead, it allows for a compartmentalization
and structuring of the arguments. Furthermore, it
may help to enshrine the current wisdom that low
and stable inflation is a key goal for monetary policy,
thus helping to avoid another return to inflationary
episodes like the 1970s and the corresponding dis-
tortions to economic activity. In sum, inflation target-
ing is an addition to current communications and
discussions about monetary policy and offers a
gradual improvement by helping to further organize
the internal as well as public debate on monetary
policy choices and by helping to commit both the
public and the central banks to keeping inflation
low and stable. Viewed this way, inflation targeting
is a good idea and should be adopted both by the
Fed and the ECB.
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The Role of Policy Rules in Inflation Targeting

Kenneth N. Kuttner

No rule is so general, which admits not some
exception.

—Robert Burton, Anatomy of Melancholy

1. INTRODUCTION

ore than 13 years have elapsed since the

Reserve Bank of New Zealand’s pioneering

introduction of a formal inflation target
in 1990, a framework subsequently adopted by at
least 21 other central banks. Collectively, these 22
countries represent more than 132 country-years
of experience with inflation targeting (IT).! This
accumulation of experience has led to a growing
understanding of the practical and institutional
features of the policy; see, for example, Bernanke
et al. (1999), Sterne (2002), Mishkin and Schmidt-
Hebbel (2002), and Truman (2003). Roughly in
parallel with central banks’ embrace of IT, there
has been an explosion of research on monetary
policy rules—spawned in no small part by Taylor’s
(1993) influential paper. This line of research has
blossomed in recent years, especially with the
theoretical contributions of Clarida, Gali, and Gertler
(1999), Svensson (2003), Woodford (2003), and
Giannoni and Woodford (2003a,b) on optimal policy
rules, to name just a few.

Given these parallel developments in central
banking practice and monetary theory, it is no sur-
prise that a great deal of recent research has modeled
IT as some sort of a monetary policy rule. Views differ
on the usefulness of describing IT in these terms,
however. Coming at the question from a practical

' An annotated listing of inflation targeters can be found in Mishkin
and Schmidt-Hebbel (2002). A similar list of inflation targeters appears
in Truman (2003) and in each volume of the International Monetary
Fund’s International Financial Statistics.

standpoint, Bernanke et al. (1999) describe IT as a
“framework” rather than as a rule. In a similar vein,
Gavin (2004), characterizes IT as “management by
objective,” rather than as a well-defined policy rule.
On the other end of the spectrum, Svensson (1999)
defines IT as a monetary policy rule derived from an
explicit optimization problem. Much of the difficulty
in defining IT is due to its humble origins in central
banking practice, and policymakers’ pragmatic
search for a suitable nominal anchor. Svensson’s
definition can therefore be seen as part of a broader
effort to retrofit macroeconomic theory to a policy
that was developed largely in the absence of a formal
theoretical framework.2

Clearly, neither polar view can adequately
characterize IT as it is actually practiced. For IT as a
“framework” or a “management objective” to make
any difference to macroeconomic outcomes, it must
translate into some sort of change in central bank
behavior. And this change, in turn, should have
implications for the empirical policy rule used to
describe policymakers’ behavior. Similarly, surely
no central bank sees itself as an automaton mechan-
ically implementing a policy rule. The goal of this
paper is therefore to determine where central bank-
ing practice lies on the “guidelines versus rules”
spectrum and, specifically, to assess empirically
the extent to which IT can be described in terms of
simple monetary policy rules.

The task of characterizing IT in terms of a policy
rule is complicated both by conflicting definitions
of the term “policy rule” and by differing interpre-
tations of what IT entails in practice, however. In an
attempt to clarify what is meant by the term, section 2

% As Goldfeld (1984) quipped in a different context, “An economist is

someone who sees something working in practice and asks whether
it would work in principle.”
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reviews the various definitions of “policy rule.”
Section 3 describes how IT is implemented and how
this practice might be mapped into the sorts of rules
summarized in the preceding section. Section 4 then
characterizes the behavior of major IT central banks
econometrically, with the various interpretations
of “policy rule” as a guide. The novel feature of our
empirical analysis is the use of central banks’ own
inflation and output forecasts, exploiting the over-
lapping nature of these forecasts in order to estimate
the response of policy to new information. Section 5
concludes.

2. POLICY RULES: A GUIDE FOR THE
PERPLEXED

The explosion in research on monetary policy
rules has resulted in a proliferation of definitions
of the term “policy rule.” This has, not surprisingly,
led to some confusion in the literature, and discus-
sions of the topic often flounder on issues of termi-
nology. Naturally, the answer to the question of
whether IT can be described by a policy rule will
depend a great deal on what exactly is meant by
the term.3 This section provides a brief review of
some of the alternative definitions in an effort to
clarify some of these issues.

Conditional Versus Unconditional Rules

The easiest rules to enforce, of course, are simple
ones. And in the context of monetary policy rules,
the simplest sort of rule would be something like the
fixed money supply rule analyzed in Rogoff (1985)
and King (1997). Such a “non-contingent” or uncon-
ditional rule represents an inflexible commitment
to a nominal anchor and obviously prohibits any
sort of response to economic conditions. In certain
models, this kind of inflexibility can result from
assigning a zero weight to output fluctuations in the
central bank’s loss function, a case King (1997) refers
to as that of the “inflation nutter.” Such a rule would,
by construction, not allow the central bank to (opti-
mally) offset the effects of supply shocks on output.
And as pointed out by Rogoff (1985), such a rule
would also prevent the central bank from accommo-
dating nominal money demand shocks, potentially
introducing more volatility in output and inflation.
It is this sort of inflexible rule that was criticized by
Friedman and Kuttner (1996), among others. Recent

research has deemphasized these unconditional
policy rules, however, and the focus now is much
more on the design of flexible, conditional rules that
allow the policymaker to respond in a reasonable
(or even optimal) manner to economic conditions.

Ad Hoc Versus Optimal Rules

Among those “state contingent” rules that allow
policy to respond to economic conditions, a broad
distinction can be drawn between ad hoc policy rules
relating the policy instrument to some selection of
macroeconomic variables and those rules derived
from an explicit optimization problem. Taylor’s
(1993) eponymous rule

(D) ,=r*+7m*+05x.+ 1.5(m, — *)

is of course the best-known example of the former;
here, i, is the nominal policy interest rate, r* is the
equilibrium real rate of interest, 7* is the desired
or “target” level of inflation, 7, is the current rate
of inflation, and x, is the output gap.4 Another
example is the inflation forecast-based (IFB) rule
proposed by Batini and Haldane (1999), in which
the nominal interest rate depends on a distributed
lead of -period-ahead inflation forecasts made at
time t, w,, ,(ignoring interest rate smoothing for
simplicity):

() ip=r*+m*+ Om, ..

By contrast, rules based on an explicit optimiza-
tion problem are almost invariably based on setting
policy in such a way as to minimize a loss function
of the form

o0

3) E, (.,

=0

™+ x7 1.

The optimal response of the interest rate derived
from (3) will in general not be given by (1) or (2),
although it is often possible to reverse-engineer
objective functions that would rationalize such rules.
Nonetheless, these sorts of rules tend to produce
reasonable (if not optimal) policy responses, provided
the sum of the inflation coefficients exceeds unity,
thus satisfying the Taylor principle. This observation
has led to a vast literature comparing the perform-
ance of simple ad hoc rules, like Taylor’s, with the
optimal policy response for a variety of models. See,

3 Bofinger (2000) also grapples with the problem of mapping IT into
alternative definitions of a policy rule.
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for example, Rudebusch and Svensson (1999) and
Williams (2003).

Targeting Versus Instrument Rules

Probably the most familiar way to characterize
the conduct of monetary policy is in terms of an
instrument rule involving the policy instrument
itself. Equations (1) and (2) are examples in which
the nominal interest rate is the policy instrument.
Although these examples are ad hoc rules, it would
also be possible to insert the relevant structural
relationships into the first-order condition from mini-
mizing (3) to yield the optimal instrument rule for
a particular model. A distinction is also sometimes
made between explicit instrument rules involving
predetermined macro variables (i.e., ones that do not
depend on the current setting of the policy instru-
ment) and implicit rules whose arguments are jointly
determined with the policy instrument (as would
typically be the case if the rule’s arguments included
forecasts). An explicit rule can be interpreted as a
simple “recipe” for policy, while implementing an
implicit rule (such as the IFB) requires that the policy-
maker account for the feedback between the instru-
ment and the arguments of the rule.

A less familiar way to characterize policy is
directly in terms of the targeted variables themselves,
yielding what is referred to as a targeting rule. An
optimal targeting rule could either take the form of
simply pledging to minimize (3) (a “general” targeting
rule in Svensson’s terminology) or setting policy in
such a way as to satisfy the first-order conditions
from (3) describing the marginal trade-off facing the
policymaker between output and inflation stabiliza-
tion (a “specific” targeting rule). With a quadratic
objective function, the first-order conditions imply
a linear marginal trade-off between inflation and
the output gap, such as those discussed in section
4. There are also ad hoc targeting rules involving
only the central bank’s goal variables, but which
are not explicitly derived from an optimization
problem. A prescription to achieve the desired
inflation rate at a fixed horizon could be classified
as a targeting rule of this type.

Because instrument rules can be derived from
targeting rules (and vice versa), the distinction
between the two is at some level artificial. The dis-
tinction is further blurred when a term involving
the change in the interest rate is included in the
objective function, presumably reflecting a prefer-
ence for interest rate smoothing as in Giannoni and
Woodford (2003a,b). In this case, the policy instru-

ment would appear in the first-order condition,
making the targeting rule indistinguishable from
an implicit instrument rule.

Nonetheless, Svensson (2003) contends that
formulating policy in terms of a targeting rule has
several compelling advantages over an instrument
rule. Chief among these is that targeting rules can
more readily accommodate central bankers’ “judg-
ment” regarding special factors affecting inflation
and output (macro models’ ubiquitous “add factors”),
as well as any unusual circumstances affecting the
efficacy of the monetary transmission mechanism.
Svensson shows that variables representing policy-
makers’ judgment will typically enter the instrument
rule formulation, rendering the implementation of
policy by that route more complex and less intelli-
gible. By contrast, these judgment variables do not
appear in targeting rules. Intuitively, this is because
the targeting rule embodies the central bank’s imper-
ative simply to do whatever it takes to achieve the
appropriate balance between output and inflation
stabilization, incorporating any judgment that might
be appropriate in selecting the instrument setting
needed to achieve the desired objective.

Rules Describing Discretion Outcomes
Versus Rules Derived from a
Commitment

Contributing to the terminological haze is the
fact that the term “policy rule” has been used to
describe both the outcome of discretionary policy
setting (i.e., re-optimizing each period) and a con-
dition that commits the central bank to potentially
time-inconsistent actions in the future. In fact, as
shown by Clarida, Gali, and Gertler (1999), a Taylor-
like instrument rule can be derived as the optimal
instrument rule for a central bank acting under
discretion. This observation means it is difficult to
discern in practice whether a central bank has acted
in a purely discretionary fashion or tempered that
discretion with some sort of commitment. Merely
finding that monetary policy is well-described econo-
metrically by a simple policy rule like Taylor’s
therefore does not necessarily imply any sort of
commitment. This is not to say that optimal policy
rules derived under discretion are the same as those
derived under precommitment. Indeed, a generic
feature of the latter is some degree of “history
dependence”—i.e., for the policy response to depend
not only on the current state of the economy, but
the lagged state of the economy as well (typically,
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the lagged output gap).> As a practical matter, how-
ever, it may be difficult to detect this sort of behavior,
especially in the presence of an interest rate smooth-
ing objective.

Mechanical Rules Versus Rules as
“Guidelines”

Related to the discretion-versus-commitment
dimension is the distinction between a rule that func-
tions as a strict prescription for policy actions, versus
one that serves as a looser “guideline” or “frame-
work” for the conduct of monetary policy. This
distinction has a long history. Simons (1936), for
instance, interpreted a policy rule as completely
precluding any intervention on the part of the
“authorities.” “Monetary rules,” Simons wrote,
“must be compatible with the reasonably smooth
working of the system. Once established, however,
they should work mechanically, with the chips
falling where they may” (Simons, 1936, pp. 13-14).
Clearly, it is this strict, mechanical interpretation
that Bernanke et al. (1999) object to as a characteri-
zation of IT.®

It is also apparent that this is not what Taylor
had in mind when he proposed his rule. “Policy
rules are frequently written down in the form of a
‘mechanical-looking’ algebraic formula...But this
does not mean that the only way that monetary
policy rules can be used is for the central bank to
follow them mechanically,” Taylor wrote. “On the
contrary, most recent proposals for monetary policy
rules assume that they would be used as guidelines
for policymakers, recognizing the need for some
discretion in using the rule” (Taylor, 2000, p. 209).

Svensson’s interpretation of a rule appears to
be closer to that of Simon’s than to Taylor’s. He finds
Taylor’s looser interpretation of a rule “not suffi-
ciently specific to be operational” on the grounds
that “there are no rules for when deviations from
the instrument rule are appropriate,” which, he
argues, creates an “inherent lack of transparency”
(Svensson, 2003, p. 445). But Svensson does allow
discretion to enter through the arguments of the

Confusing matters still further: Considering only rules that depend
on the current state of the economy, the optimal instrument rule
under commitment is the same as that obtained under discretion
with a smaller weight on output in the loss function ( ). See Clarida,
Gali, and Gertler (1999).

Even while arguing that a monetary rule should be mechanical,

Simons (1936) recognized that an unconditional rule, such as a fixed
supply of money, would probably be foo inflexible.
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policy rules: e.g., via judgmental adjustments to
forecasts or the policymakers’ assessment of the
policy setting required to attain the optimal outcome.

3. WHAT DOES INFLATION TARGETING
HAVE TO DO WITH POLICY RULES?

The goal of this section is to make a connection
between the various definitions of a policy rule dis-
cussed above and IT as it is actually practiced. To
that end, it first outlines three ways in which IT could
be interpreted within the context of monetary macro
models. Second, it summarizes the key features of IT
as it is practiced by self-described inflation targeters.
The section concludes by highlighting dimensions
along which the practice of IT does (or does not) map
into the theoretical characterizations of IT.

A Theoretical Taxonomy

Perhaps the weakest definition of IT is having
some desired rate of inflation, 7* (which need not
be announced) and employing a reaction function
or instrument rule that satisfies the “Taylor principle”
of a greater-than one-for-one response to expected
inflation, thus ensuring that eventually inflation
returns to *. The reaction function may of course
also include a response to the output gap. This could
be called “weak form” IT. The reaction function need
not be optimal, in the sense of being derived from
an explicit loss minimization problem. Under this
definition, even following a simple ad hoc Taylor-
style rule will work. Gali (2002) and McCallum
(2002), among others, define IT in this way.

A stronger definition of IT (“semi-strong form IT”)
restricts membership in the club to those central
banks following an optimal monetary policy, i.e.,
setting policy in such a way as to minimize a rela-
tively explicit loss function like (1) above. This is the
definition in Svensson (1999).7 This optimization
need not be carried out subject to any sort of pre-
commitment, however. Indeed, the optimal instru-
ment rule derived under the assumption of
discretionary, period-by-period optimization in
Clarida, Gali, and Gertler (1999) is described as a
rule that characterizes IT.

The strongest conceptual definition of IT
(“strong-form IT”) is in terms of optimal monetary
policy under conditions of precommitment (or alter-

7 Svensson’s (1999) definition goes even farther, defining IT narrowly
as an optimal targeting rule, although it is not clear why optimal policy
could not also be implemented with an instrument rule.
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natively the “timeless” perspective). The optimal
policy rule derived under these assumptions involves
a commitment to a time-inconsistent course of future
action on the part of the central bank: e.g., reducing
inflation today by the promise to run negative out-
put gaps in the future.® Svensson (1999) seems to be
agnostic as to whether IT necessarily involves such
a precommitment, although he argues that IT can,
at least, help reduce or eliminate any inflation bias
resulting from an above-equilibrium output target.
The precommitment solution is clearly what King
(1997) had in mind in his description of IT, however,
and this is also apparently the view of Giannoni
and Woodford (2003c).°

Inflation Targeting in Practice

Although the practice of IT is anything but uni-
form across countries, a number of elements are
common to most self-declared inflation targeters.
These include!©

e An emphasis on long-run price stability as
the principal goal of monetary policy: This
is not to say that price stability is the only
goal, however—only that other objectives
can be pursued only to the extent that they
are compatible with the inflation target.!!

e An explicit numerical target for inflation and
a timetable for reaching that target: Most are
in the neighborhood of 2 percent, and all aim
to achieve the target at a horizon of no more
than two years.

¢ A high degree of transparency with regard to
monetary policy formulation: Most inflation
targeters publish a detailed report on general
economic conditions and the outlook for
inflation in particular, typically at a quarterly
frequency. In some cases, these reports
include numerical projections of key macro-
economic variables.

e A mechanism for accountability: Besides
promoting transparency, the central banks’

8 Or in the case of Japan, increasing inflation today by the promise of

running positive output gaps in the future, as in Eggertsson and
Woodford (2003).

K Oddly, the empirical application in Giannoni and Woodford (2003c)
is to the Federal Reserve, which is generally not considered a full-
fledged inflation targeter.

10 A similar list of features is given in Truman (2003).

' Debelle (2003) points out that Australia is something of an exception
in this regard, in that the Reserve Bank of Australia operates under a
dual mandate of price stability and full employment.

published inflation reports also provide a
means for ex post evaluation of inflation
performance. Failure to fulfill the inflation
target may require the central bank to take
specific steps. For example, should inflation
deviate by more than 1 percentage point from
its 2.5 percent target, the Governor of the Bank
of England is obliged to submit an open letter
to the Chancellor of the Exchequer explaining
the reason for the deviation and presenting
a timetable for a return to the target.

Although most inflation targeters share these
four broad features, there is considerable variation
in some of the specifics. At the level of implementa-
tion, for example, central banks differ with respect
to choice of price index (overall versus “core” infla-
tion) and the particular form of the target (point
versus range). At a more substantive level, inflation
targeters also differ as to “goal independence”: those
that are only “instrument independent” pursue a
target set for them by the elected government, while
those that are also “goal independent” set their own
targets. There is also a great deal of heterogeneity
with respect to exactly what central banks commu-
nicate—and how; these differences are cataloged
in great detail by Fracasso, Genberg, and Wyplosz
(2003).

It is also interesting to distinguish full-fledged
inflation targeters from “near-inflation targeters”
on the basis of these features. For example, some
central banks—particularly those of emerging-
market or post-communist countries—have set up
most of the mechanics of IT, but lack the institu-
tional means to make a long-run commitment to
price stability. Carare and Stone (2003) and Stone
(2003) refer to this regime as “Inflation Targeting
Lite.” Other central banks seem to have internalized
the price stability objective without adopting all the
trappings of outright IT. The Federal Reserve might
be put into this category. Although it also operates
under a dual mandate, in recent years price stability
has been increasingly emphasized as the primary
long-run goal of monetary policy.!? Nonetheless,
the Federal Reserve still lacks an explicit numerical
inflation target, and as discussed in Kuttner and
Posen (2001), its monetary policy formulation

2 1n 1988, Greenspan stated: “We should not be satisfied unless the U.S.
economy is operating at high employment with a sustainable external
position and above all stable prices...By price stability, | mean a situation
in which households and businesses in making their saving and invest-
ment decisions can safely ignore the possibility of sustained, generalized
price increases or decreases” [Greenspan (1988), emphasis added].
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remains considerably more opaque than that of the
typical inflation targeter.13

Will the Real Inflation Targeter Please
Step Forward?

The question now is how (and indeed whether)
the central bank practices described above map into
the various definitions of IT that have been proposed
in the theoretical literature. Based on the institutional
arrangements, which central banks qualify for
membership in the IT club? And to what extent
does this depend on the theoretical definition of IT
one has in mind?

“Weak form” IT is so weak as to be almost vacu-
ous. Under this definition, virtually every major
central bank qualifies as an inflation targeter. It
implies merely that the central bank acts in such a
way as to eventually bring inflation back to its target,
and says nothing about the nature of the policy used
to get there. Thus, it would seem that the only
requirement for entry into the IT club is having a
reaction function coefficient of at least a certain size.
And indeed since this condition is also a require-
ment for a well-behaved solution to conventional
macro models, any country with a mean-reverting
inflation rate would ipso facto qualify as an inflation
targeter; only those with “unstable” inflation would
fail the test.14

It is hard to find institutional evidence that any
central bank conforms to either the “strong” or
“semi-strong” forms of IT. The problem is that no
central bank—inflation targeter or otherwise—
currently conducts policy with reference to an
explicit, publicly announced loss function or first-
order condition. Nor is there any documentary evi-
dence to suggest that policymakers choose between
different policy options on the basis of any numeri-
cal estimate of the estimated “loss” associated with
the various options. Thus, on the basis of Svensson’s
definition of IT as an optimal targeting rule, it would
seem that no central bank qualifies as a bona fide
inflation targeter.!> Furthermore, even among self-

1 It is worth making a distinction between transparency in policy formu-
lation versus transparency in implementation. The Federal Reserve has,
of course, become much more transparent in the implementation of
policy, especially since the practice of announcing changes in the
funds rate target began in February 1994.

“1n backward-looking models, failing to satisfy the Taylor principle
typically results in explosive inflation; in forward-looking models, it
can generate indeterminacies.

15 In the spirit of Friedman (1953), it might be argued that central bankers
act “as if” they were minimizing a loss function, even if they were not
consciously aware that fact.
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proclaimed inflation targeters, only the Reserve
Bank of New Zealand (RBNZ) publishes a forecast
of the output gap, which is a key ingredient in con-
ventional targeting rules.16

While no inflation targeter currently communi-
cates in the language of optimization, all inflation
targeters talk a great deal. Indeed, as noted above,
communication is a central element of the practice
of IT. Formalizing the role of this IT-induced trans-
parency has presented a theoretical challenge, how-
ever. From an optimal control standpoint, it makes
no difference whether the central bank keeps its
first-order conditions to itself or explains them in
detail to the public four times per year. Optimal
policy will be the same either way.

One hypothesis is that transparency and
accountability somehow allow the central bank to
overcome the time consistency problem inherent
in optimal monetary policy. One way to formalize
this idea is to assume private information on the part
of the central bank regarding its output or inflation
objectives. Herrendorf (1998) and Faust and Svensson
(2001) take this approach, as does Geraats (2002),
explicitly in the context of the decision to publish
a forecast. In Drazen and Masson (1994) and Agénor
and Masson (1999), the private information has to
do with the central bank’s preferences: specifically,
whether it is “strong” in the sense of assigning a low
weight on output fluctuations in its loss function
relative to a “weak” central bank. In the context of
both sets of models, transparency plays a direct role
in helping to reveal the unobserved private infor-
mation. Less formally, King (1997) has argued that
transparency, accountability, and a clearly defined
objective all enhance central bank “credibility,”
defined as the ability to convince the private sector
that it will carry out policies that may be time incon-
sistent, and thus implement the optimal state-
contingent rule.

4. ESTIMATED POLICY RULES FOR
THREE INFLATION TARGETERS AND
THE FED

We now turn to the question of how well the
behavior of IT central banks can be characterized
by simple policy rules of the sort discussed earlier
in section 2. We first consider conventional instru-
ment rules relating the relevant short-term interest

16 Svensson (2000) contends this is an essential requirement for IT:
“policy decisions are consistently motivated with reference to pub-
lished inflation and output(-gap) forecasts.”
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rate to macroeconomic objectives, i.e., output and
inflation. Specific targeting rules—that is, equations
describing the optimal trade-off between output
and inflation—are taken up later in the section.

Ideally, one would want to use these estimates
to say which of the definitions of IT from section 3
best described the central banks’ behavior. This is
hard to do econometrically, unfortunately. Estimates
of instrument rules or reaction functions may reveal
something about whether the Taylor principle is sat-
isfied, but without a fully and correctly specified
macro model, it is difficult (if not impossible) to dis-
tinguish between optimal and ad hoc behavior on
the part of the central bank. Similarly, the distinction
between discretionary and precommitment-based
policy is a very subtle one to discern empirically,
although Kuttner and Posen (1999) suggest that
precommitment-like behavior may explain the
observed decline in inflation persistence among
inflation targeters. At the very least, however, such
estimates can provide some information as to how
closely banks’ behavior conforms to simple rules
of one form or another.

This is, of course, not the first effort to describe
central banks’ behavior in terms of simple policy
rules. What distinguishes this paper from much of
the other work in the area is its use of the central
banks’ own published inflation and output forecasts,
rather than econometric proxies for the relevant
expectations.!” This approach has a number of
compelling advantages. First, it greatly simplifies
the econometrics, reducing the data requirements
and obviating the need for the two-stage GMM
method used by Clarida, Gali, and Gertler (2000).
Second, the central banks’ own forecasts are likely
to be more reliable than those based on simple
econometric methods.!8 One reason is that the
central banks’ forecasts undoubtedly incorporate
a great deal of information not in the macro time
series, as well as informal “judgment” as to the most
likely outcomes. It is this kind of an information

17 Jansson and Vredin (2003) and Berg, Jansson, and Vredin (2002) use
Riksbank forecasts in their analysis, and Huang, Margaritis, and Mayes
(2001) utilize the RBNZ’s published projections. For the United States,
McNees (1986, 1992) uses the Federal Reserve’s internal Green Book
forecasts in estimating a forward-looking reaction function, an
approach that has been adopted by Orphanides (2001) and Boivin
(2003), among others.

All three central banks regularly assess their own forecasting perform-
ance: see, for example, McCaw and Ranchhod (2002) for New Zealand,
Pagan (2003) (and the references cited therein) for the Bank of England,
and the “Materials for Assessing Monetary Policy” appendix to the
Riksbank’s March Inflation Report.

advantage that Romer and Romer (2000) suggest
accounts for the superior performance of the Federal
Reserve’s Green Book forecasts. Finally, the published
forecasts presumably embody appropriate assump-
tions about the central banks’ intended policy
actions. Naive, unconditional econometric forecasts,
on the other hand, may imply a path of policy at
odds with central banks’ intentions.

The analysis in this section focuses on three
central banks: the RBNZ, the Bank of England, and
Sweden’s Riksbank. These three were chosen
because they are the three inflation targeters with
the longest track record of published, quantitative
forecasts. Other seasoned inflation targeters, such
as the Reserve Bank of Australia and the Bank of
Canada, make use of detailed projections internally,
but these projections have not been made available
publicly. Instead, their published reports contain
only more qualitative, impressionistic assessments
of the outlook for inflation and output, which are
less amenable to quantitative analysis.

Although all three of the central banks under
study report some sort of a forecast every quarter,
the nature of these forecasts differs considerably
across banks. Since 1997, the Bank of England’s
Inflation Report has consistently reported projections
for four-quarter inflation and real gross domestic
product (GDP) growth (mean, median, mode, and a
measure of uncertainty) for an eight-quarter forecast
horizon. The Riksbank, since 1992, has published
forecasts for Q4/Q4 real GDP growth and December/
December consumer price index (CPI) inflation for
the current year and the two following “out” years.
The RBNZ reports projections over a longer forecast
horizon than the other central banks, with some
forecasts going out as long as 15 quarters. The RBNZ
is also unique in that it is the only central bank ever
to have published estimates and forecasts of the
output gap—a key ingredient in typical targeting
and instrument rules.

The three central banks do differ somewhat as
to how they express their inflation targets. Over the
period covered by the analysis in this paper, the
Bank of England had a point target of 2.5 percent
for the retail price index less mortgage-related items
(known as the RPIX). The RBNZ’s current Policy
Targets Agreement (PTA) currently specifiesa 1 to 3
percent range for overall CPI inflation. (From 1997
through 2002:Q3, the target range was 0 to 3 percent
for core CPIX inflation.) The Sveriges Riksbank has
a point target of 2 percent for overall CPI inflation,
with a +1 percent tolerance around that target.
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The policy assumptions underlying the three
central banks’ forecasts also differ on one key dimen-
sion. The Bank of England and Riksbank both report
constant-interest-rate forecasts, in which the interest
rate set by policy is assumed to remain unchanged
over the forecast horizon. Leitemo (2003) has inter-
preted this as a policy rule in which the current
interest rate is set at a level consistent with attaining
the inflation target.!9 Vredin (2003) contends that
interpretation is inconsistent with the Riksbank’s
policy; indeed, its Inflation Report has at times
explicitly acknowledged that a significant divergence
between the forecast and the target would require
a change in policy. As discussed below, however, the
Bank of England’s and the Riksbank’s two-year-
ahead forecasts come reasonably close to their stated
targets, at least since 1997. This observation, along
with the well-known instability problems associated
with constant-interest-rate rules, led Vredin (2003)
to question whether these central banks’ forecasts
represent true constant-interest-rate forecasts.20
Unlike other inflation targeters, the RBNZ conditions
its forecasts on the time-varying interest rate given
by the inflation-forecast-based rule used in the staff
macro model.?! In doing so, the RBNZ avoids the
difficult methodological issues associated with
constant-interest-rate projections and provides an
outlook for interest rates and the economy that is
arguably more coherent than those of the other
central banks.

There are also subtle differences in the timing
of the forecasts relative to the policy decisions. The
Riksbank and the RBNZ both publish their forecasts
on the same day on which interest rate decisions
are made. Consequently, these two central banks’
forecasts are conditioned almost by construction
(given the time required to put together a new fore-
cast) on the preceding period’s interest rate. By con-
trast, the Bank of England publishes its inflation
report two weeks after a Monetary Policy Committee
meeting, and as a result its forecasts are conditioned

9 Leitemo (2003) points out that such a constant-interest-rate rule is
time inconsistent, as the interest rate required to achieve the target
would be expected to change as the horizon advances, and derives a
method for calculating the time-consistent equilibrium under such a
constant interest rate rule.

20 Noting that the Riksbank’s two-year inflation forecast, since 1997,
has never fallen outside of the 1 to 3 percent range, Leeper (2003)
also questions the credibility of the Riksbank’s constant-interest-rate
assumption.

%! Details of the RBNZ's IFB rule can be found in the appendix to Drew
and Plantier (2000).
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on the current period’s policy action. Thus, the
Riksbank and RBNZ forecasts can be taken as pre-
determined with respect to the current-period inter-
est rate, while those of the Bank of England cannot.

It is interesting to note that an explicit reaction
function or instrument rule does not figure promi-
nently in any of the three central banks’ official
publications, which tend to focus instead on the
outlook for inflation, relative to its target, and a dis-
cussion of economic conditions more generally.
This is not to say that instrument rules have been
entirely ignored, however. Since 2000, the March
issue of the Riksbank’s Inflation Report has included
an assessment of monetary policy using an econo-
metrically estimated “rule of thumb” based on the
Riksbank’s own inflation forecasts.?? According to
Archer (2003), a Taylor-style rule is used internally
at the RBNZ for assessing various policy options,
and one (the May 2001) issue of the Monetary Policy
Statement actually included such a rule-based
assessment. Nikolov (2002) reports that Bank of
England staff and the Monetary Policy Committee
periodically review the implications of a variety of
policy rules, although the output gap data used to
implement these rules are not made public.

For comparison, we also include an analysis of
Federal Reserve behavior based on the internal fore-
casts contained in the unpublished “Green Books,”
which are made public after a five-year lag.23 This
comparison is inexact at best, however, because
the policy assumptions underlying the Green Book
forecasts differ fundamentally from those embodied
in the inflation targeters’ forecasts. In particular,
while some plausible path for the funds rate target
is assumed in the Green Book, this policy does not
necessarily correspond to the FOMC’s intentions;
nor is it generally the case over the period analyzed
that the policy brings inflation back to a fixed target
by the end of the forecast horizon.24

?2 The research underlying the rule of thumb described in the Inflation
Report can be found in Jansson and Vredin (2003) and Berg, Jansson,
and Vredin (2002).

%3 pre-1997 Green Book data can be found at
www.phil.frb.orglecon/forecast/greenbookdatasets.html.

24 The baseline assumption is typically (though not always) a constant
nominal funds rate; see Reifschneider, Stockton, and Wilcox (1997).
Another possibility would be to use the biannually published “central
tendency” forecast of the FOMC. Although this may conform to the
FOMC'’s intentions more closely than the Green Book forecasts, the
conditioning assumptions (inflation objective, interest rate path) are
no clearer.
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Inflation Forecasts and Targets
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Properties of the Inflation Forecasts

We begin by simply examining the properties
of the central banks’ inflation forecasts. Figure 1
displays time series of the medium- and long-run
forecasts, along with the current year-over-year
inflation rate and (except for the United States) the
inflation target. The figure reveals considerable
variation in the relatively short-run three-quarter-
ahead forecasts. Not surprisingly, the eight-quarter-
ahead forecasts tend to fall much closer to the target.
Sweden in the early- to mid-1990s is something of
an exception, however, with even the two-year-ahead
forecasts well above the target until 1996.25 The Fed’s
forecast, shown in the lower right-hand panel, also

» According to Berg, Jansson, and Vredin (2002), this early stage of IT
was one in which the Riksbank was still struggling to establish the
credibility of its target.

exhibits a great deal of variation, which reached 5
percent in 1989 before falling to less than 2 percent
with the disinflation that accompanied the 1991-92
recession.26

Another way to look at the same set of data is
to plot the forecast change in the inflation rate against
the deviation of current inflation from its target.
Forecasts that implied a return to the target within
the specified horizon would fall along a —45 degree
line; for example, inflation 1 percent above target
would imply a—1 percent forecast change. The eight-
quarter-ahead forecasts for the RBNZ fall reasonably
close to this —45 degree line, as shown in the upper
left-hand panel of Figure 2. For the United Kingdom,

%6 The Green Book'’s forecast horizon over the 1986-96 period varied
between five and nine quarters, which is somewhat shorter than that
of the inflation targeters. A seven-quarter-ahead horizon was therefore
chosen so as not to lose too many observations.
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Target Reversion of Inflation Forecasts
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the eight-quarter-ahead forecasts (depicted in the Prior to December 1990, the long-horizon Green

lower left-hand panel) lie very close to the —45 degree Book forecasts tended to revert to a “target” of
line, which is perhaps to be expected given the way approximately 4.5 percent, depicted by the higher

in which the Bank of England’s forecasts incorporate of the two —45 degree lines. (As noted above, this
recent policy actions. The Riksbank’s forecasts in “target” reflects the assumptions implicit in the
the upper right-hand panel are considerably more Green Book, rather than the intentions of the FOMC.)

spread out, in part reflecting the experience in the
mid-1990s when inflation was above its target and
expected to rise still further. For all three inflation
targeters, the three-quarter-ahead forecast inflation
changes generally lie some distance from the —45 Instrument Rules: Two Conventional
degree line, suggesting that most deviations from the Speciﬁcations

inflation target are not expected to be fully reversed

But as inflation fell during the course of the reces-
sion, the implicit “target” in the Green Book seems
to have shifted down to roughly 2.75 percent.

at such a short horizon. This section presents estimates of conventional
The Fed'’s inflation forecasts, shown in the lower instrument rules for the four central banks under
right-hand panel, display an interesting pattern. study. We begin with the simplest of the simple rules:
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Table 1

Estimates of the Taylor Specification of the Instrument Rule
Dependent variable = policy interest rate, i

LM test for
Coefficient on 2nd order
auto-
N Intercept Output gap Inflation Lagged i Adjusted R*  correlation
New Zealand 23 1.14 0.25 -0.04 0.83*** 0.64 12.6
1997:Q4-2003:Q2 (0.78) (0.17) (0.23) (0.13) 0.001
Sweden 38 0.17 —0.63*** 0.27%*** 0.99*** 0.96 8.43
1994:QQ1-2003:Q2 (0.17) (0.13) (0.05) (0.04) 0.014
United Kingdom 23 -0.79 -0.43* 0.27 1.12%%* 0.90 3.25
1997:Q4-2003:Q2 (0.61) (0.22) (0.28) (0.11) 0.197
United States 40 0.68*** 0.32%%* 0.10 0.81%** 0.95 7.06
1987:Q1-1996:Q4 (0.33) (0.08) (0.14) (0.07) 0.029

NOTE: ***/**/* Indicate significance at the 1/5/10 percent levels, respectively. Estimation is by ordinary least squares. Numbers in
parentheses are standard errors. The LM test statistic for second-order autocorrelation is N times the R* from a regression of the
residual onto all the regressors from the original regression and two lags of the residual. The p value from the 2 distribution is reported
underneath the test statistic. For Sweden and the United Kingdom, the policy rate corresponds to the repo rate. For New Zealand, it
is the 90-day bank rate, and for the United States, it is the federal funds rate. For New Zealand and the United Kingdom, the inflation
rate used in the regression is the current-quarter “forecast” of four-quarter inflation. For Sweden, it is the four-quarter percentage
change in the CPI. For the United States, it is the four-quarter percentage change in the CPI, excluding food and energy. Proxies for
the output gap are constructed by accumulating the difference between the forecast growth rates of real GDP and an assumed rate
of potential growth. The data appendix contains additional details.

the classic Taylor (1993) rule, giving the policy rate
as a function of the current output gap and inflation
deviation,

@) di=01- )%+ X+ -7+ i +e,
where x,, is the current estimate of the current out-
put gap, «, is the current four-quarter inflation rate,
r* is the target inflation rate, and i* is the steady-
state nominal rate of interest (i.e., the inflation target
plus the equilibrium real rate of interest). The only
addition to the canonical Taylor specification is the
lagged interest rate term, whose conventional inter-
pretation is in terms of interest rate “smoothing”—
the partial adjustment of the policy instrument
toward some underlying target rate. In this parame-
terization, the long-run response of the nominal
rate to inflation is  /(1- ).

This is the point at which empirical research
on policy rules must confront the uncomfortable
fact that no central bank, except the RBNZ, consis-
tently reports an estimate of the output gap, x, , .27

%7 The RBNZ reported quarterly output gap projections in its Monetary
Policy Statements from December 1997 through November 1999 and
again from December 2000 through March 2001. Annual averages
have been published consistently throughout the 1997-2003 period.

As a practical matter, this obviously complicates
any effort to model central bank behavior in terms
of a policy rule involving the output gap.

Rather than abandon the task at this point, we
proceed by constructing a proxy for the output gap.
Our approach is to back out an implicit estimate of
the output gap using the central banks’ projections
of real GDP growth. Two assumptions are needed
to make this work: (i) an estimate of the growth rate
of potential output and (ii) a terminal condition, i.e.,
the value of the output gap at the end of the forecast
horizon. For (i), we make an educated guess as to
the assumed growth rate of potential output, using
information gleaned from published central bank
sources. For (ii), we assume the output gap reverts
to zero at the end of the forecast horizon, unless
published information suggests otherwise. With
these assumptions, a real-time estimate of the output
gap can be constructed as the accumulated differ-
ence between the forecasts of real GDP growth and
the assumed potential growth rate. Further details
on the construction of the output gap proxy can be
found in the appendix.

The results, shown in Table 1, suggest a simple
rule like (4) is a poor description of policy for all
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Table 2

Estimates of the Forward-Looking Instrument Rule

Dependent variable = policy interest rate, i

Coefficient on LM test for
2nd order
Current Growth Inflation auto-
N Intercept  outputgap  forecast forecast Lagged i Adjusted R*  correlation
New Zealand 23 1.20 0.42%* 0.50* 1.22%* 0.75%** 0.78 9.00
1997:QQ4-2003:Q2 (0.61) (0.19) (0.26) (0.53) (0.10) 0.011
Sweden 38 0.06 -0.18 0.31** 0.65%** 0.77%*x* 0.97 3.95
1994:QQ1-2003:Q2 (0.41) (0.13) (0.12) (0.10) (0.05) 0.138
United Kingdom 23 -2.34 -0.06 0.53 0.09 1.19%** 0.90 4.68
1997:Q4-2003:QQ2 (1.39) (0.32) (0.39) (0.37) (0.13) 0.096
United States 40 -0.62 0.39%** 0.20 0.50%** 0.70%** 0.96 4.61
1987:Q1-1996:Q4 (0.52) (0.08) (0.17) (0.15) (0.06) 0.100

NOTE: ***/**/* Indicate significance at the 1/5/10 percent levels, respectively. Estimation is by ordinary least squares. Numbers in
parentheses are standard errors. For New Zealand, Sweden, and the United Kingdom, the inflation forecast is the forecast change in
the target inflation rate over the subsequent four quarters, minus the inflation target (or the midpoint of the range, in the case of
New Zealand). For the United States, it is simply the forecast percentage change in the CPI over the subsequent four quarters, so the
regression intercept also includes any implicit inflation target. The growth forecast is for real GDP growth over the subsequent four
quarters, or in the case of New Zealand, the change in the output gap. See also notes to Table 1.

four central banks. For New Zealand, the coefficient
on inflation is effectively zero, and none of the
coefficients (except that on the lagged interest rate)
is statistically significant. The results are slightly
better for Sweden, which at least exhibits a statisti-
cally significant and positive response to inflation.
The coefficient on the output gap has the wrong
(negative) sign, however, and it is statistically signifi-
cant. The results are also unsatisfactory for the United
Kingdom. Like Sweden, the output gap coefficient is
significant, but has the wrong sign. The inflation
coefficient has the right sign, but it is statistically
insignificant.?8 In the United States, we find a signifi-
cant, positive coefficient on the output gap, but the
coefficient on inflation is small and insignificant.
The estimated parameter on the lagged interest
rate is large and highly significant in all cases, rang-
ing from 0.81 for the United States to 1.12 for the
United Kingdom, suggesting an implausibly high
degree of interest rate smoothing. The R? are high—
but only because of the explanatory power of the
lagged interest rate.

An alternative to Taylor’s specification, in the

%8 One reason for the poor results could be the lack of any significant
variation in inflation or the output gap since 1997. Ironically, the
success of the Bank of England’s IT policy seems to have made it
more difficult to estimate a policy rule.
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spirit of Clarida, Gali, and Gertler (2000), is to use
forecasts of inflation and the output gap, or alter-
natively the current output gap estimate and the
real GDP forecast,

®) == )I*+ X+ 2 Vevwe
+ (Mppe— )+ 1 t+ey,

where y,,.,and 7, are the central bank’s fore-
casts of real GDP growth and inflation over the sub-
sequent k quarters. This specification is attractive,
as it captures rational, forward-looking behavior on
the part of the central bank. In addition, by explicitly
including a forecast of inflation, the coefficients on
the output terms are readily interpreted in terms of
an output stabilization objective. By contrast, the
output gap may appear in the Taylor specification
as a predictor of inflation and may not imply a
weight on output stabilization per se.

Results from estimating (5) appear in Table 2,
with the horizon k& set to four quarters. The results
are generally somewhat better than for the backward-
looking Taylor specification. The equation works very
well for New Zealand, in the sense that the coeffi-
cients on the current gap, the growth forecast, and
expected inflation are all significant and have the
expected signs. It also works reasonably well for
Sweden, where the parameter estimates on output
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growth and year-ahead inflation are both highly
significant.2® The United Kingdom still yields poor
results, however. None of the coefficients is signifi-
cant, although the coefficients on forecast GDP
growth and inflation at least have the correct signs.
For the United States, the output gap and the infla-
tion forecast both have the correct signs and are
significant; in fact, the estimates look a lot like those
reported in Clarida, Gali, and Gertler (2000). The
Taylor principle seems to be satisfied for all but the
United Kingdom. Interestingly, the implied long-run
response of the interest rate to inflation is much
larger for New Zealand and Sweden (4.88 and 2.82,
respectively) than for the United States (1.34). But
this may reflect a difference in the nature of the
Green Book forecast which, unlike the inflation
targeters’, has not assumed a reversion of inflation
toward an unchanged target. The estimated coeffi-
cients on the lagged interest rates are still quite large,
ranging from 0.70 for the United States to 1.19 for
the United Kingdom.

Instrument Rules: A “Reaction to News”
Specification

One of the consistently unsatisfying results
from conventional instrument rule estimates, like
those presented above, is that the large estimates
of imply an extremely high degree of interest rate
smoothing. Rudebusch (2002) argues that this reflects
the omission of highly serially correlated variables
from the instrument rule, rather than interest rate
smoothing per se.

In a similar vein, Svensson (2003) shows that
the optimal instrument rule for an inflation forecast
targeter has the form

6) ,=(01- )i*+ Xepnet (n-t+k,t_77:*)
+ Ziipet e

where z, . . is the central bank’s forecast of some
appropriate “judgmental” adjustment term, which
represents an omitted variable in the conventional
instrument rule specification.30 Indeed, as discussed
above in section 2, it is the presence of these unob-
served judgment terms that leads Svensson to argue

29 Very similar results are reported in Berg, Jansson, and Vredin (2002),
who also find that the forecast of output growth is significant.

30 , . . . S
Svensson’s equation actually contains separate terms involving linear
combinations of one- and two-period-ahead forecasts of z, interpreted
as a vector of judgment terms. But for our purposes, a single z term
suffices.

for the superiority of formulating policy on the basis
of targeting rules. Omitted, serially correlated judg-
ment terms could, therefore, lead to a spuriously
high degree of measured interest rate smoothing.

Our solution to this issue is a novel approach
to estimating an instrument rule that, in principle,
eliminates the serial correlation in the omitted
judgment term and allows for a clearer distinction
between interest rate smoothing and reaction to
this omitted variable. The innovation is to examine
the response of the policy rate to the “news” con-
tained in the revisions in expectations embodied in
the central banks’ inflation and output forecasts.

This approach is derived quite simply by first
adding a lagged interest rate term to the instrument
rule (6),

@) == )iI*+ Xppe+ (Mpype—7%)
t Ziipet L tEL

and projecting it onto information available to the
central bank at time -1,

®) Ty =(1= )"+ Xppet Ty —7F)
t Zigpeat gt €

Subtracting (8) from (7) gives

D =T = Kpone—Xewnet) ¥ Tesre = Mevnio1)

t Zeert = Zesne-1) T € — €y

Thus, the difference between the current policy
setting, i,, and the expected policy setting as of the
previous period, i,,_;, depends entirely on the revi-
sions in the k-period-ahead expectations of the out-
put gap, inflation, and the unobserved z. Taking the
difference relative to the previous period’s expecta-
tion makes the interest rate smoothing term, i,_,,
disappear. More importantly, if the central bank’s
forecasts are rational, then the unobserved revision
in the expectation of z should, by the law of iterated
projections, be unforecastable—and consequently
serially uncorrelated. Similarly, any residual serial
correlation in the e, term will also disappear, leaving
a specification free from the usual econometric
problems that normally afflict estimated instrument
rules.3!

Access to published central bank forecasts makes
it quite easy to implement this approach. Because
of the overlapping nature of these forecasts, the

> While this specification resembles that of English, Nelson, and Sack
(2002), what distinguishes our approach is its emphasis on forecast
revisions.
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Table 3

Volatility of Forecast Revisions and Interest Rate Changes

Standard deviation of

Four-quarter-ahead
real GDP forecast revision

Four-quarter-ahead
inflation forecast revision

Quarterly change
in policy rate

New Zealand, 1997:Q4-2003:Q2 0.58
Sweden, 1994:Q1-2003:Q2 0.34
United Kingdom, 1997:Q4-2003:Q2 0.35
United States, 1987:Q1-1996:Q4 0.41

0.30 0.78
0.32 0.48
0.31 0.40
0.28 0.53

NOTE: The forecast revisions represent the difference between the four-quarter-ahead forecast made in quarter t and the five-quarter-
ahead forecast made in quarter t-1. The real GDP and inflation forecasts are both for four-quarter growth rates. For New Zealand,
the figure reported for the policy rate is the standard deviation of the policy rate forecast error, iy — iy ,_¢. The standard deviation of

the raw change in the policy rate, i, is 0.80.

revisions in expectations are calculated quite simply
as the difference between the current quarter’s k-
period-ahead forecast and the previous quarter’s

k +1-period-ahead forecast. This approach also
ameliorates the problem with the unobserved out-
put gap. The output gap forecast can be written as
the difference between a forecast of real GDP and a
forecast for potential output—or, equivalently, the
difference between accumulated real GDP growth
and potential growth forecasts. If one is willing to
ignore quarterly revisions in potential growth fore-
casts on the grounds that these are likely to be small
relative to the forecast revisions in output growth,
then the accumulation of the revisions to real GDP
growth forecasts can be substituted for the output
gap forecast revisions.

The only remaining issue is what to use for i, ,_;,
the previous period’s forecast of the current interest
rate. For the RBNZ, the solution is quite simple, as
the interest rate projections underlying the inflation
projections are published. In this case, i,,_, is just
data. The solution is also straightforward for the
Riksbank and the Bank of England. If these banks’
stated policies of maintaining a constant interest rate
over the forecast horizon were accurate (and credi-
ble), then i, ,_; would simply equal 7,_;, leaving
(10)  fi= Cppne=Xevre-D)t T = Topre-1)
+ Ceine—Zegne) Y€ — €

i.e, the change in the policy rate as a function of
“news” about inflation and the output gap. The
resemblance to Hall’s (1978) formulation of the
permanent income hypothesis is not coincidental.
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Like a rational consumer, a central bank formulating
policy on the basis of efficient forecasts of its target
variables should satisfy an analogous set of orthog-
onality conditions. As a result, the central bank
should respond only to the news embodied in its
forecast revisions, and not to information that was
already known at time t—1.

For the reasons discussed above, however, the
assumption of a constant interest rate is not realistic,
even for those central banks nominally adhering to
a constant interest rate rule. It is nonetheless possible
to derive a specification similar to (10) for the case
of a time-varying (but unpublished) interest rate path.
To do so requires adding i,,_; —i,_; to both sides of
(9), so that i, appears on the left-hand side; assum-
iNg X¢,p_1,1 Xeype (@ndlikewise for wand z), the
i,._1 —1,_; on the right-hand side becomes 7, —
e;_y +e;;_,. With this modification, equation (9)
becomes
(11) = Kpore = Xeone—) ¥ Tppre = Tepp 1)
+ CZeone = Zegre) ley+€—€ g,

the main difference from (10) being the reappearance
of the interest rate smoothing term,  ,_;.

Table 3 reports the standard deviation of the
forecast revisions and the change in the policy rate.
Inflation forecast revisions are very similar in
magnitude across the four central banks. Output
growth forecasts are somewhat more volatile for
New Zealand, which may explain the relatively high
degree of variability in that country’s short-term
interest rate. The United Kingdom’s interest rate, on
the other hand, is considerably less volatile, despite
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Table 4

Estimates of the “Reaction to News” Specification of the Instrument Rule
Dependent variable = change in policy rate: i, or i, - i, ; for New Zealand

LM test for
Coefficient on 2nd order
auto-
N Output news Inflation news i q0riq—ii 4., Adjusted R? correlation
New Zealand 21 0.36 1.45%** — 0.39 1.06
1997:Q4-2003:Q2 (0.22) (0.46) 0.303
20 0.26 1.61*** 0.33* 0.49 7.30
(0.22) (0.45) (0.17) 0.026
Sweden 38 0.27 0.47** — 0.09 13.00
1994:QQ1-2003:Q2 (0.22) (0.24) 0.002
38 0.37** 0.57%** 0.69*** 0.56 10.00
(0.16) (0.16) (0.11) 0.007
United Kingdom 23 0.39 0.73** — 0.11 7.19
1997:Q4-2003:Q2 (0.26) (0.35) 0.027
22 0.58** 0.52 0.47** 0.32 2.22
(0.24) (0.32) (0.19) 0.330
United States 37 0.02 0.55* — 0.03 13.57
1987:Q1-1996:Q4 (0.21) (0.31) 0.001
37 0.02 0.46 0.43%** 0.23 7.20
(0.19) (0.27) (0.14) 0.027

NOTE: ***/**/* Indicate significance at the 1/5/10 percent levels, respectively. Estimation is by ordinary least squares. Numbers in
parentheses are standard errors. The “news” regressors are the central banks’ four-quarter-ahead forecast revisions: e.g., the time-t
forecast of four-quarter GDP growth four quarters ahead, minus the time-t-1 forecast of four-quarter GDP growth five quarters ahead.

See also notes to Tables 1 and 2.

having output and inflation forecast revisions com-
parable to those of Sweden.

The regression results appear in Table 4, with
and without the lagged interest rate. As in the con-
ventional forward-looking reaction function esti-
mates above, the horizon k is set to four quarters.
This specification works very well for New Zealand,
with a highly significant response to inflation news
and a positive (but not quite significant) response to
GDP news. In addition, the specification eliminates
the serial correlation in the residuals, with an LM
test statistic for second-order serial correlation of
only 1.06. (The lagged interest rate revision is only
marginally significant when it is included, although
the residuals appear more highly serially correlated
in this case.) The specification also works well for
Sweden, with a significant, positive response to both
output and inflation news; unlike New Zealand, the
coefficient on the lagged interest rate term remains
quite large, even in this specification. Moving to the
“reaction to news” specification greatly improves

the U.K. estimates: the coefficients on output and
inflation news have the right sign, the magnitudes
are plausible, and (depending on the specification)
the responses are statistically significant. The coef-
ficient on the lagged interest rate is much smaller
(Iess than 0.5, rather than above 1.0), and there is
no evidence of serial correlation in the residuals.
The specification works least well for the United
States, where only the inflation coefficient is even
marginally significant and the United States R” is low.
One successful aspect of the “reaction to news”
specification is the large reduction in the coefficient
on the lagged interest rate for the Bank of England,
the RBNZ, and the Fed. This result supports
Rudebusch’s (2002) contention that at least some
of the serial correlation in conventionally specified
instrument rules represents a response to an omitted
variable, rather than interest rate smoothing per se.
Indeed, for the United States the estimated lag coef-
ficient of 0.43 is very close to the 0.4 Rudebusch
obtains from term structure estimates of funds rate
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predictability, and it implies a much more plausible
level of interest rate smoothing. It is also not far from
the smoothing coefficient of 0.54 reported by
English, Nelson, and Sack (2002) for the forward-
looking specification with real-time data. The
Riksbank is an exception in this regard: The esti-
mated lag coefficient remains a highly significant
0.7 even in the “reaction to news” specification,
perhaps suggesting a larger role for interest rate
smoothing in that case.3?

Another attractive feature of this specification
is that it allows us to get a much clearer picture of
the degree of “judgment” in the setting of policy,
relative to a simple instrument rule. An assessment
of the role of judgment was difficult to make in the
conventional specifications, because it was hard to
distinguish between the omitted, serially correlated
z and interest rate smoothing. By contrast, the resid-
ual from equation (10) or (11) has a clearer interpre-
tation in terms of revisions to the relevant judgment
factors.

The interpretation is particularly clean in the
case of New Zealand, where the non-constant
interest rate assumption and the availability of data
on i,,_; mean the results are not muddled by the
implausibility of the constant interest rate assump-
tion. In this case, the respectable but still relatively
low R? (0.39 without the lagged interest rate, 0.49
with the lagged rate) means no more than one-half
of the variance in the interest rate can be traced
directly to revisions in the output and inflation fore-
casts. Thus, even the (arguably) most rule oriented
of all the IT central banks apparently still exercises
a great deal of judgment in setting policy.

What About Optimal Targeting Rules?

An alternative way to describe central banks’
behavior is in terms of a targeting rule, as opposed
to the instrument rules considered in the preceding
section. As stressed by Svensson (2003), this formu-
lation has the advantage of being immune to the
inclusion of judgment terms in the central bank’s
forecast, and in the size of the policy action needed
to attain its target. While setting policy to achieve
an inflation target at a given horizon might be con-
sidered one form of an ad hoc targeting rule, the
question taken up in this section is whether inflation
targeters’ behavior can be characterized in terms of
simple optimal targeting rules.

*2 The estimate of  shrinks if the sample is started in 1997, however,
suggesting that some of the apparent “smoothing” may be associated
with the dramatic decline in interest rates in 1996.
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With a backward-looking inflation process in
which the inflation rate at time ¢ + 1 depends on the
current output gap, x, , the specific targeting rule
can be written as

(12) Ty = w*=(1 ) (Xey = Xty —1,1’)’

i.e., as a linear relationship between the forecast
inflation gap in period t+ and the forecast change
in the output gap between periods t+ -1 and
t+ .33 (Note that here, the period corresponds to
the length of time it takes for a change in the output
gap to affect inflation, rather than a calendar quarter.)
The constant of proportionality is the ratio of , the
weight on output in the loss function, to ,, which
is effectively the slope of the aggregate supply rela-
tion (i.e., m,, m).

The intuition behind this condition is straight-
forward and can be put in terms of marginal costs
and benefits. Take the case of =2,

(13) Tpin =T =01 ) Kpyne—Xpi14)s

for example. Suppose inflation in period ¢ + 2 were
forecast to come in above its target, 7*. With a quad-
ratic loss function, the marginal benefit of reducing
inflation is simply equal to the gap between inflation
and its target. With a backward-looking inflation
process and a one-period lag in the response of
inflation, reducing inflation in period t + 2 requires
running a negative output gap at time ¢ + 1, relative
to the future gap. In terms of output, the cost of
reducing inflation is proportional to 1/ ; this
increases the loss function by an amount / . Atthe
optimum, the marginal benefit in terms of inflation
reduction is equated to the marginal cost of foregone
output.34

The bottom line is that under the assumption
of a backward-looking inflation process, optimal
monetary policy should induce a positive correlation
between the forecast inflation gap and the forecast
change in the output gap. This is not true if the
inflation process is assumed to be forward-looking,
however. In this case, the relevant targeting rule is

(14) Ty St ¥ =_( / x) (xt+ ,t_xt+ —1,t)’

and optimal policy induces a negative correlation

3 See Svensson (2003, equation 5.13). Note that this reflects the approxi-
mation that the discount factor, , is close to unity.

54 This explanation is admittedly somewhat heuristic. See Svensson (2003)
for a more precise (but arguably less intuitive) explanation in terms
of the relevant marginal rates of substitution and transformation.
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between the forecast inflation gap and the forecast
change in the output gap.

Indeed, the only difference between this rule
and the one for the backward-looking inflation
process is the negative sign multiplying the change
in the output gap. Although it may seem odd that a
simple alteration to the assumed behavior of inflation
should change the sign of the relationship describ-
ing optimal monetary policy, the intuition is straight-
forward. In the forward-looking inflation model,
inflation in period ¢ + 2 responds contemporaneously
to the period-t expectation of the output gap in
period £ + 2. Thus, faced with greater-than-desired
inflation in period ¢ + 2, policy will tighten, inducing
a negative output gap (relative to the previous period)
in that period in order to bring inflation down.

This particular specific targeting rule corresponds
to one derived under pre-commitment, or a “time-
less” perspective. Under discretion, the targeting
rule would look like

(15) Tow =7 == 1 )Xy 4

and not exhibit the “history dependence” that is a
hallmark of the pre-commitment solution. In this
case, optimal policy induces a negative correlation
between the forecast inflation gap and the forecast
output gap itself, rather than its change.

The lack of a clear implication for even the sign
of the relationship between inflation and output
gap forecasts means it is hard to put any of these
targeting rules to the test empirically—alfter all,
either a positive or a negative correlation could be
interpreted as evidence that the central bank was
obeying a specific targeting rule of some sort. By
contrast, the signs of the coefficients in the optimal
instrument rules do not depend on the assumed
nature of the inflation process, although the mag-
nitudes do depend on this assumption. In any case,
any Phillips curve fit to the data would likely contain
both forward- and backward-looking terms, undoubt-
edly making the relevant instrument rules more
involved than those summarized above.

Further complicating matters is the question of
where to put the error term in a regression used to
estimate relationships like (12), (14), or (15) and
what that error term actually means. After all, these
targeting rules should hold exactly in terms of the
central banks’ forecasts, assuming those forecasts
embody the assumption that policy behaves opti-
mally; any judgment should already be incorporated
into the central banks’ forecasts. (In the context of
estimating an instrument rule, the vice of judgment

terms becomes a virtue, in that it at least suggests a
plausible rationale for an error term in the regres-
sion.) One potential source of error is mismeasure-
ment of the forecast output gap, which, as described
above, can generally only be inferred (imperfectly)
from central banks’ published GDP forecasts. An-
other potential source is that central banks behave
suboptimally—although in this case it is not clear
whether the error term from any less-than-optimal
policy should be thought of as orthogonal to the
inflation or the output gap forecasts (if either).

Our crude but effective solution to this normal-
ization problem is to report the correlation coeffi-
cients, rather than the estimated slope coefficients
from regressions. The benefit of this approach is
that the correlation coefficient does not depend on
the normalization; the cost, of course, is that it says
nothing directly about the size of the parameter of
interest, / ,.Butatleast the correlation can say
something about the “closeness” of the empirical
relationship implied by the targeting rule; and, given
that even the sign of the relationship is up for grabs,
this seems like a reasonable compromise.

Table 5 reports the correlations relevant to the
three targeting rules discussed above. The first two
are those between the forecast inflation gap and the
forecast change in the output gap pertaining to the
backward-looking inflation process and the forward-
looking inflation process under pre-commitment,
for the four- and eight-quarter-ahead horizons. Also
reported are those between the forecast inflation
and output gaps pertaining to the forward-looking,
discretionary case.

In a few cases, there is a significant, negative
relationship between forecasts of the inflation gap
and forecasts of the change in the output gap, con-
sistent with optimal monetary policy with a forward-
looking inflation process. For New Zealand, there is
a correlation of —0.46 at the four- to eight-quarter
horizon; for the United Kingdom, a negative corre-
lation of a similar magnitude is observed at the
shorter zero- to four-quarter horizon. The correla-
tions are relatively weak and insignificant in the
case of Sweden.

The correlation is a surprisingly strong —0.69
for the United States at the four- to eight-quarter
horizon. Interestingly, this is almost entirely the
result of the early 1990s’ disinflation, when the
Green Book contained forecasts for above-average
(but falling) inflation along with a widening output
gap—a period typically thought of more in terms of
serendipitous “opportunistic disinflation” than as
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Table 5

Output-Inflation Correlations Corresponding to Targeting Rules

Correlations between

(T ke = 7)) Kokt = Xevkes, o)

(Tps e = 7%, K o)

k=4 k=38 k=4
New Zealand —0.054 —0.455 0.415
1997:Q4-2003:Q2 (0.81) (0.03) (0.04)
Sweden -0.181 -0.144 0.082
1994:QQ1-2003:Q2 (0.27) (0.42) (0.62)
United Kingdom -0.419 0.303 0.325
1997:Q4-2003:Q2 (0.05) (0.16) (0.12)
United States -0.383 -0.689 -0.263
1987:Q1-1996:Q4 (0.02) (0.00) (0.21)

NOTE: Numbers in parentheses are p values for the hypothesis that the correlation is zero, assuming “(N — 2)"2/(1-"%)"* follows a t
distribution with N - 2 degrees of freedom, where N is the number of observations. Because the output gap estimates often rely on
the assumption that the eight-quarter-ahead gap is zero, the correlation between the inflation and output gap at this horizon is not

reported.

an expression of forward-looking optimal monetary
policy. In interpreting this result, it is important to
keep in mind that the correlation is calculated assum-
ing a constant mean, which implies an unchanged
inflation target. Consequently, the negative correla-
tion may reflect the downward shift in the Fed’s
inflation target that coincided with the 1991-92
recession.

The results are less supportive of the forward-
looking, discretionary specification involving the
level of the output gap forecasts. The correlation is
insignificant for the United Kingdom, Sweden, and
the United States. Only for New Zealand is the cor-
relation significant, but in this case it has the “wrong”
(i.e., positive) sign.

Overall, the results of this exercise lend luke-
warm support for describing inflation targeters’
(and the Federal Reserve’s) monetary policy in terms
of a simple targeting rule, with an underlying for-
ward-looking view of the inflation process. Still,
with estimated correlation coefficients generally in
the —0.3 to —0.5 range (corresponding to values for
the R?, 0.09 to 0.25), the goodness of fit is mediocre
at best and somewhat worse than that of typical
estimated instrument rules. It is also important to
bear in mind that uncovering a negative correlation
between inflation and output forecasts does not
necessarily imply that policymakers were behaving
optimally. Such a correlation could conceivably
arise even with policy governed by a suboptimal or
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ad hoc rule (or none at all). Furthermore, the simple
targeting rules considered here will be misspecified
if the underlying inflation process contains both
backward- and forward-looking elements. Extending
the exercise to more realistic models, along the lines
of Giannoni and Woodford (2003c), is clearly
worthwhile—although it is also worth noting that,
as the targeting rule becomes more complex, it
becomes less useful as a means of communicating
the policy trade-offs to the public.

5. CONCLUSIONS

The overall goal of this paper has been to bridge
the gap between the literature describing the prac-
tice of IT and the literature on monetary policy rules.
In an effort to dispel some of the terminological
confusion that has contributed to this gap, section 2
reviewed some of the alternative definitions of the
term “policy rule,” while section 3 proposed various
ways of interpreting IT within the context of these
rules.

Ultimately, the question of how IT shapes
monetary policy is an empirical one, however. And
here, the empirical results of section 4 suggest a
number of important conclusions. The first is that
simple instrument rules do provide a reasonable
approximation to the conduct of monetary policy,
both by inflation targeters and by the Federal Reserve.
Second, instrument rules based on forecasts of infla-
tion and output perform better than those based
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only on current output and inflation. Third, while
inflation targeters tend to exhibit a somewhat larger
response to inflation forecasts than the Federal
Reserve, inflation targeters are not “inflation nutters.”
Although the results depend somewhat on the speci-
fication used, forecasts of the output gap or GDP
growth do seem to influence interest rate decisions,
even controlling for the inflation outlook.

But these conventional instrument rules also
leave a great deal unexplained (or at least “explained”
only by the lagged interest rate). This observation
suggests a fourth conclusion, namely, that central
banks exercise a great deal of judgment or discretion
relative to these rules. Estimates of an instrument
rule from a novel “reaction to news” specification
indicate that the Reserve Bank of New Zealand
probably comes closest to a pure inflation forecast
targeter; but even then, less than half of the variance
from the planned interest rate path can be traced
to forecast revisions.

A fifth conclusion is that simple optimal target-
ing rules of the kind advocated by Svensson (2003)
do not provide a particularly good description of the
conduct of monetary policy for any of the central
banks considered. Fitting optimal targeting rules to
the data, however, is complicated by the fact that
central banks generally do not report output gaps,
much less forecasts of those gaps; moreover, theory
alone provides no clear guide as to the correct sign
of the correlation implied by targeting rules.

At the level of estimated targeting or instrument
rules, it is hard to draw sharp distinctions between
the behavior of the three bona fide inflation targeters
studied and that of the Federal Reserve. But, in
general, the connection between changes in the
short-term interest rate and forecast revisions is
looser for the Fed than for the full-fledged inflation
targeters. A sixth conclusion that could be drawn
from the results, therefore, is that the FOMC uses
even more judgment than the (significant) amount
exercised by the inflation targeters.

While they may disappoint those who view IT
purely in terms of a policy rule, these conclusions
will come as no surprise to those familiar with
the practice of IT, as described, for example, by
Heikensten and Vredin (2002). At the same time,
the lack of a sharp, qualitative difference between
the Fed’s behavior and that of the inflation targeters
will probably do little to alter the priors of skeptics,
such as Ball and Sheridan (2003), who contend the
policy makes little practical difference.35

5 See, for example, the discussion in Posen (2002).

A hypothesis left unexplored in this paper is
that the real impact of IT is not so much on central
bank policymaking, per se, as it is on the impact of
those policy decisions upon inflation expectations
in the markets and the broader public; that is, that
talk does matter after all. This interpretation of IT
suggests that the response of expectations to econ-
omic news, or to policy itself, should be more
“anchored” for inflation targeters than for less-
transparent non-inflation targeters, as suggested in
Kuttner and Posen (1999, 2001) and Levin, Natalucci,
and Piger (2004). If so, then a better place to look
for effects of IT would be in the financial markets,
and particularly in the prices of assets that embody
inflation expectations. Examining financial markets’
response to policy—and, in particular, to “discre-
tionary” policy actions with no apparent connection
to the central banks’ forecasts—may prove inform-
ative as to whether IT can anchor expectations as
its proponents claim.
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CONSTRUCTING REAL-TIME OUTPUT
GAP PROXIES

As described in section 4, the method used to
construct estimates of the output gap involves
accumulating the difference between the forecast
real GDP growth rates and some assumed potential
growth rate, imposing a terminal condition on the
output gap at the end of the forecast horizon. This
recursive technique is adapted to the specifics of
each central bank’s forecasts, as described here.

The United Kingdom

The Bank of England consistently reports four-
quarter real GDP and inflation forecasts at a horizon
of one to eight quarters ahead. Because the individual
quarterly GDP forecasts are not reported, it is not
possible to back-out a quarterly output gap series.
But the four-quarter growth figures can be used to
construct measures of the current gap and the four-
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quarter-ahead forecasts. The recursion can be
described as follows:

Xih5=0
xt+k=xt+k+4_(g_ 4yt+k+4) for k=4 and 0,

where x,_, is the k-quarter-ahead output gap, g is
the growth rate of potential output (assumed to be
a constant 2.4 percent per year), and 4y, is the
forecast four-quarter real GDP growth rate (based
on the reported mode of the forecast distribution).

Sweden

The Sveriges Riksbank consistently reports a
current-year forecast for inflation and output and
forecasts for the subsequent two “out” years. Because
of this structure, the effective forecast horizon varies
between 8 and 11 quarters. The terminal condition
on the output gap is imposed only on the longest,
the 11-quarter “benchmark” forecast. Letting x, » 4
represent the output gap in the gth quarter of year
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$+ &, the gap for the first quarter of each year is
constructed recursively in a manner similar to that
of the Bank of England:

Xs131= 0

Xs+k1=Xsrk+11 _(g_ ys+k) fork=21t00,

where y, ., is real GDP growth in year s + k. Subse-
quent quarters’ output gap estimates are constructed
by accumulating over the relevant forecast horizon
the forecast revisions relative to the previous quarter.
Potential growth was assumed to be 2.6 percent
throughout, except in 2000 when it was 2.8 percent
and 2002 and 2003, when values of 2.5 and 2.4
percent were used, respectively. The end-of-forecast-
horizon gap was assumed to be zero, exceptin 1999,
when the March Inflation Report referred to under-
utilized resources at the end of the forecast period
and in 2000 when the March Inflation Report referred
to capacity restrictions. For these years, the end-of-
forecast-period gaps are assumed to be —1 and 1
percent, respectively.

New Zealand

For 12 of the quarters in the sample, the Reserve
Bank of New Zealand reports quarterly estimates
of the output gap. For the remaining 12 quarters,

estimates were constructed using a method similar
to that used for the United Kingdom, based on
reported four-quarter real GDP growth rate forecasts.

The United States

The Federal Reserve is unique in that the Green
Book reports forecasts for quarterly GNP and/or GDP
growth, which allows the quarterly implied path of
the output gap to be extracted. However the forecast
horizon varies between four and nine quarters,
depending on the date at which the forecast was
made. As in Sweden, the terminal condition on the
output gap is imposed only for the long-horizon
(eight- or nine-quarter-ahead) “benchmark” fore-
casts, and the estimated gap is constructed as

Xehor=0

Xerk =Xtk _(g_ yt+k) fork=T-110 0.

The accumulated revisions in the quarterly GDP
growth forecasts are used to update the gap estimates
between “benchmarks.” Forecast data for the first
through fourth quarters are taken from the Green
Books dated January or February, May, August, and
October or November. Prior to January 1992, output
growth is based on real GNP; after this, real GDP is
used.
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Monika Piazzesi

DISCUSSION

aylor rules, or modifications of Taylor rules

such as those proposed by Clarida, Gali,

and Gertler (1999), provide useful tools to
describe the behavior of central banks. A large litera-
ture has estimated these rules and has investigated
conditions under which it may be optimal for
central banks to use them. The question asked in
Kenneth Kuttner’s paper is whether these rules are
also useful in the context of inflation targeting.

To estimate these rules, the paper uses a new
approach. The idea is to measure expected inflation,
E,m, ,,, and the output gap, E,x,,,, with data on the
central bank’s own projections (where & is the
horizon of the projection).! Not all central banks
publish their own projection numbers. Those who
do publish them tend to be inflation-targeters. New
Zealand and the United Kingdom started publishing
them in 1997, while Sweden started doing it in 1994.
The estimations in the paper suggest that projection
data really help. While estimated policy rules based
on actual inflation and the output gap perform
poorly over the 1990s, estimated policy rules based
on projection data do a lot better: insignificant coeffi-
cient estimates become significant, “wrong signs”
turn around, coefficients on inflation get larger than
1, and residuals become less autocorrelated.

Some of the results are hard to interpret in terms
of what they mean for the behavior of these central
banks. For example, the coefficient on output is
significantly different from zero for Sweden and the
United Kingdom. With policy rules that are based
on actual inflation or some imprecise measure of
expected inflation, the coefficient on output may
just be due to the fact that output forecasts future
inflation. With policy rules based on central bank

! Orphanides (2003) also takes this approach.

projections, this argument no longer applies; the
projections already contain all relevant conditioning
information for predicting inflation. Therefore, the
output coefficients seem to suggest that these central
banks are reacting to output. But what do we con-
clude from this?

I am excited about the idea of looking at central
bank projections and expect that we will see many
papers in the future that use these data to estimate
policy rules or to look at other issues. In what follows,
I will discuss two reasons to be excited that are not
mentioned in the paper (section 2). The first reason
is practical and has to do with the usual problems
of measuring inflation and the output gap. The
second reason is that projections may help us in
modeling learning by central banks. I will also men-
tion other issues that could be explored with the
data (section 3). At the end of my discussion, I will
bring up some disadvantages associated with central
bank projections (section 4). These include potential
incentives of central banks to manipulate their own
projection numbers. So far, the main drawback is
that the data sample is short. But the good thing
about samples is that they are like trees—they grow.

ADVANTAGES OF PROJECTION DATA

Practical Issues

There are several practical issues associated
with estimating forward-looking policy rules. It
starts with simple measurement problems. What is
the right measure of inflation? John Taylor has used
the consumer price index and the gross national
product deflator in his papers. At this conference,
Andrew Levin, Fabio Natalucci, and Jeremy Piger
have focused on core inflation, while Laurence
Meyer has advocated the core personal consump-
tion expenditure (PCE) deflator. What is the right
measure of the output gap? At this conference, Lars
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Svensson has recommended the Kalman filter to
compute the output trend as opposed to the Hodrick-
Prescott filter. But even apart from these problems,
it is not clear how we should be computing expected
inflation, E,r, ,,, and the output gap, E,x; . To
compute these conditional expected values, we need
to pick conditioning variables and, more generally,
the dynamics of inflation, 7, and the output gap, x.

Projection data offer an easy way out of all these
practical issues. If a central bank publishes PCE
projections, it must be because the board members
closely follow the evolution of this particular price
index. Similarly, the output-gap projections are based
on some kind of trend calculation, and we do not
need to find out how this was done exactly. The pro-
jections already condition on the relevant variables,
and there is no model to chose. If a central bank
publishes projections E,x, ,, and E,x, ,, for different
horizons, k, the only question is what horizon & to
pick to estimate the policy rule. But picking k seems
easy compared with the host of other problems
that we run into otherwise.

Learning by Central Banks

Tom Sargent and others have argued that learn-
ing by central banks is important to understand their
behavior. In a model with learning, the current belief
of the central bank is a state variable. If the data we
observe are generated from such a model, we are
bound to find parameter instability in policy rules
that are written in terms of current inflation, 7,
and the output gap, x,. Now projection data may
just be the right measure of current beliefs. If this
is right, we may be able to estimate policy rules
that are stable functions of the projection data.

MORE THINGS TO DO WITH
PROJECTION DATA

Model Behind the Projections

It would be interesting to know what a model
of the economy that gives rise to these projections
would look like. In particular, it would be interesting
to see whether learning is an important feature of
such a model. To set up such a model, answers to
the following two questions would be useful. First,
what are the empirical properties of the projection
data? The paper plots the data in Figures 1 and 2.
The paper also computes the variances of changes
in the projections in Table 3. But it would be useful
to know more about the data: Are these projections
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unbiased? Are the projection errors autocorrelated?
Can they be forecasted with lagged macroeconomic
variables? How do the projections compare with
forecasts from estimated autoregressive processes?
How do they compare with those from estimated
vector autoregressions (VARS)?

Second, how do policy rules based on projection
data and on VAR forecasts compare? Clarida, Gali,
and Gertler (1999) compare their forward-looking
policy rule with rules based on 7, and x,. The paper
here compares policy rules based on projection data
with rules based on 7x; and x,. Now it would be inter-
esting to know how the policy rules here compare
with those estimated by Clarida, Gali, and Gertler.

Financial Data and Private Information

An alternative way to measure expectations is
to use financial data. I have looked at this issue in
the context of a model of the term structure of
interest rates, in which the Federal Reserve targets
the short rate (Piazzesi, forthcoming). According to
the estimated policy rule from the model, the Fed
reacts to information contained in the term structure,
which is available right before the Federal Open
Market Committee (FOMC) meeting. I document
that the rule from the model performs better than
Taylor-type rules, at least as a description of Fed
behavior.

One reason to estimate policy rules based on
yield data is that yields may be a good proxy for the
conditioning information available to the central
bank at the time of the policy decision. Financial
data, however, only reflect public information. If
private information of the central bank is important
for these policy decisions, projection data may be
preferable. To see whether private information
matters, one could compare rules based on these
two types of data.

Another interesting question would be to analyze
the yield-curve implications of a model that is able
to explain the projection data. If learning is part of
the story, it would be exciting to see how it shows
up in yields.

DISADVANTAGES

A disadvantage of projection data is that central
banks have started to publish them only recently.
The evidence presented in this paper is thus only
based on a short sample from the 1990s. But the
sample is growing, so that we will have more obser-
vations soon.
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Moreover, projection numbers may not be the
numbers that ultimately influence policy decisions.
For example, the Fed’s staff presents Green Book
forecasts to the FOMC. But, of course, the FOMC
has its own views about future economic develop-
ments, and its policy decisions are based on these
views.

Finally, central banks may have incentives to
distort their projection numbers. Such incentives
may be particularly strong for inflation-targeting
central banks, whose projection numbers are closely
watched by the public. For these banks, inflation
projections play similar roles to earnings projections
by private firms. I do not know whether these incen-
tive problems are severe, but it is certainly some-
thing to keep in mind when we interpret the results
obtained with these data.
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Is Inflation Targeting Best-Practice Monetary

[ ]
Policy?
Jon Faust and Dale W. Henderson

1. INTRODUCTION

he core requirements of inflation targeting

are an explicit long-run inflation goal and a

strong commitment to transparency. The
framework built around these requirements has
much to recommend it. Inflation and output per-
formance in economies using the inflation-targeting
framework (ITF) has been good by historical stan-
dards, and both governments and central banks
claim to be pleased with the framework. Advocates
and practitioners of the ITF have been leaders in
shaping and exploiting the new consensus that
central bank transparency can make policy more
effective. Not only are ITF central banks among
the most transparent in the world, they have experi-
mented aggressively with ways to make communica-
tion with the public more effective. In the process,
they have pioneered the use of various tools, such
as fan charts, that make conveying essential, but
difficult, concepts practical.

Economic performance in some non-ITF econ-
omies, such as the United States, has also been good
in recent years. However, several ITFers (Mishkin,
1999, and Bernanke et al., 1999) argue that this
outcome has resulted in spite of the policymaking
frameworks in those countries. Thus, they argue
that the United States and others should “fix the
roof while the sun is shining.”

The recent hurricane in Washington has
reminded many of us of the wisdom of this reason-
ing. It has also reminded us that even attractive new
roofs—roofs that have weathered a few spring rains—
might bear inspection. In that spirit, we examine
whether the ITF constitutes best-practice monetary
policy. We use the standard of some mythical best-
practice policy to emphasize that we are not simply

ranking the ITF relative to some set of ad hoc alter-
natives, such as the current practices at central banks
around the world.

Of course, the ITF community is now large and
varied. We focus mainly on the industrialized coun-
tries. One might say that we consider the role of
the ITF in a low-inflation steady-state and do not
address the important question of how it might help
in reaching such a steady-state. In much of the paper
we seek to highlight some generic issues. In doing
so, we do not mean to suggest that there are not
important differences among the practices of ITF
central banks: Our points will apply in varying
degrees to ITF and other central banks.!

Our main message can be summarized suc-
cinctly. Common wisdom and conventional models
suggest that best-practice policy can be summarized
in terms of two goals: First, get mean inflation right;
second, get the variance of inflation right. The ITF
is of great help in achieving the first goal; whether
it helps in achieving the second is more problematic.
The argument goes as follows. Everyone now agrees
that mean inflation should be modest. The ITF may
be seen as a constructive attempt to cement the
current consensus on this point. Unfortunately,
agreement regarding the mean inflation rate has
few practical implications at any finite horizon. Many
of the most contentious debates over the conduct
of policy in the postwar era are not about the mean
but about the variance of inflation. That is, under
what conditions should the central bank allow or
promote movements of inflation around the mean
in order to promote other goals such as real and

' There are excellent taxonomies of the approaches used by different

ITF central banks. See, e.g., Bernanke et al. (1999), Debelle (2003), and
Truman (2003).
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financial stability? We argue that the ITF does not
constitute best-practice in resolving this question.
This claim is not new; it has also been made by both
critics and supporters of the ITE including Kohn
(forthcoming), Benjamin Friedman (2003), and
Svensson (1999).

Of course, the ITF emerged near the end of a
period of high inflation in the industrialized econ-
omies, when the most important challenge for policy
was getting the mean right.2 As a period of generally
low and stable inflation has emerged, more attention
has been focused on the potential role of other goals
in policy, and greater emphasis both in the academic
literature and in ITF practice has been placed on the
role of other goals. Our main critical point is not
simply that there is more left to do. Rather, we argue
that various features of the ITF—for example, the
way the preeminence of the inflation goal is stated—
obscure rather than facilitate the communication
of best-practice policy.

Although we talk a great deal about the second
goal of policy, getting the variance right, we empha-
size that getting the mean right may be the goal of
greatest importance. Arguably, the largest mistakes
in the postwar era have been associated with failures
to achieve this goal. Further, as a profession we are
more certain about our advice regarding the mean
of inflation and more confident that central banks
can get it right. At a minimum, the best-practice
policy framework should stress the goal that we are
more clear about and that we are more confident
central banks can achieve.

Finally, we raise many issues that are in principle
subject to empirical investigation and, therefore,
may one day be resolved. We focus on issues not
currently amenable to clear empirical resolution.
We do raise some questions for future empirical
assessment.

In the next two sections we characterize the ITF
in more detail and discuss some claims about the
economy that underlie the approach. Our charac-
terization, and our thinking more generally, rely
heavily on such seminal work as Bernanke and
Mishkin (1997) and Bernanke et al. (1999) and sev-
eral contributions by Svensson including Svensson
(1997a). The following three sections deal at a fairly

Truman (2003) emphasizes the important distinction between actual
or potential inflation targeters that have essentially achieved their
desired mean inflation rates and those that have not. He provides a
thorough analysis of the experience with inflation targeting and argues
that mutual understanding among the major central banks would be
significantly increased if they all adopted inflation targeting.
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abstract level with macroeconomic and political-
economy aspects of the ITE In the final two sections,
we return to reality, discussing some complicating
factors missing from the earlier analysis and then
making some constructive suggestions.3

2. WHAT IS THE INFLATION-TARGETING
FRAMEWORK?

2.1 Central Elements

One summary view of the ITF is provided by
Bernanke et al. (1999, hereafter BLMP):

Inflation targeting is a framework for mone-
tary policy characterized by the public
announcement of official quantitative targets
(or ranges) for the inflation rate over one or
more horizons, and by explicit acknowledg-
ment that low and stable inflation is mone-
tary policy’s primary long-term goal. Among
other important features of inflation target-
ing are vigorous efforts to communicate with
the public about the plans and objectives of
the monetary authorities, and, in many cases,
mechanisms that strengthen the central
bank’s accountability for attaining those
objectives. (p. 4, italics added)

We have italicized what we believe to be central
elements. At the most general level, these elements
can be summarized as follows: Set an explicit, long-
run inflation goal, give that goal a certain preemi-
nence, and communicate vigorously about the
conduct of policy relative to that goal. What may not
be clear from the passage above is that ITF advocates
also recommend taking into account goals other than
inflation—for example, real and financial stability—
and call for thorough communication about these
goals. All major ITF banks have such goals.

We will regularly refer to two core requirements
of the ITF: (i) set a long-run inflation goal and (ii)
strive vigorously for transparency regarding all goals
and aspects of policy.

These requirements might be viewed as
innocuous. A long-run inflation target need have
few finite-horizon implications. As Keynes (1923,
p- 80) famously put it in discussing earlier monetary
reforms,

But this long run is a misleading guide to cur-
rent affairs. In the long run we are all dead.

® Gavin (2004) also makes useful suggestions for improving the ITF

framework.
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The remaining core requirement is transparency.
While how best to achieve transparency is a difficult
question, that transparency is important seems
uncontroversial; rather, it seems to be the new
orthodoxy.

Based on these core requirements alone, it would
be difficult to understand why the ITF has generated
such strong sentiment for and against.

Going beyond the core requirements, advocates
portray the full-blown ITF as a framework of “con-
strained discretion” and claim that it has great advan-
tages over “purely discretionary” policy as practiced,
say, at the Federal Reserve. In this paper, we attempt
to identify which requirements of the ITE beyond
the core, give rise to such claims and then discuss
whether these features should unambiguously be
included among the requirements for best-practice.

2.2 Rules Versus Discretion

One definitional question that arises immediately
is whether the ITF is best viewed as a “rule” or the
exercise of “discretion.” Proponents such as BLMP
and Svensson appear to differ on this matter, so it is
important for us to make our view clear at the outset.

BLMP contend that the ITF is “not a rule in the
classical sense” (p. 22); that is, it is not a forcing rule—
a constraint on behavior that cannot be circumvented.
They note that, “an inflation-targeting framework
will not directly prevent counterproductive attempts
of a central bank to apply short-run stimulus. In
this respect, inflation targeting is inferior to an iron-
clad rule” (p. 24).

In contrast, Svensson (1999) argues that the
ITF is a rule. We think that there is no contradiction
here: Svensson is simply using a different definition.
He mentions the standard definition, but provides
an alternative under which advice to the central
bank about how to use its discretion is a rule.4 For
purposes of this discussion, the important point is
that a Svensson-type rule does not represent even an
approximation to a forcing rule. Any consequences
of ignoring Svensson-type rules are contingent on
the reaction of the public. Thus, in our view the ITF
is a typical example of discretion in the classical
sense, and we treat it as such in what follows.

4 In simple models, there is a multitude of formally equivalent ways of
recommending that the central bank optimize; an example is “satisfy
your first-order conditions.” Svensson (1999) examines several interest-
ing exact and approximate ways to recommend optimization in the
linear-quadratic framework.

2.3 What the “Discretion” View Implies
for Analyzing the ITF

Much standard policy advice comes in the form
of concrete suggestions about how to pursue the
goals of policy. Such advice often is either codified
in the form of a reaction function or can reasonably
be so codified for the purposes of study. In these
cases, one can take some set of interesting macro
models and run horse races among the implied
reaction functions. One can also solve for the optimal
rule and measure the inefficiency of the proposed
rules relative to the optimum. Based on the results
from several models, one can make statements about
robustness and so on.

Many critics of the ITF have adopted a rules
interpretation, but BLMP argue that these exercises
completely miss the point (p. 21).5 BLMP argue along
the lines we have been discussing: The ITF does not
place any constraints on the central bank that force
it to deviate from the social optimum. Thus, it is not
sensible to compare ITF outcomes to the optimum—
the ITF can attain the optimum.®

It may seem like cheating to propose a frame-
work and then simply to stipulate that it delivers
optimal policy in model-based horse races. What
role does this leave for policy research? We can dis-
tinguish two strands of the policy literature, which
might be called institutional design and day-to-day
implementation. If a forcing rule for central bank
behavior is feasible and optimal, these two collapse
to one: Implement the forcing rule. If judgment must
be exercised by the policymaker, these two interact
but can be clearly distinguished. Research on insti-
tutional design seeks to define the optimal frame-
work within which judgment will be exercised.
Research on day-to-day implementation seeks to
generate insights that will help policymakers exercise
their judgment. The horse-race exercises may shed
little direct light on the question of institutional
design, but may be of great value in informing the
ITF policymaking board regarding how best to use
its discretion.

5 Examples are Friedman and Kuttner (1996), Jensen (2002), and Kim
and Henderson (2002).

This statement is correct, so long as the social optimum is consistent
with hitting a long-run inflation objective, as it is in virtually all horse-
race models. There are many possible optima given by various discre-
tion and commitment solutions. Exactly which one is reached depends
on considerations (communication policy, etc.) that are generally left
out of horse-race models. As we will explain, it is these considerations
that are supposed to ensure that the ITF yields the right optimum.
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3. CONVENTIONAL MACROECONOMICS
AND THE ITF

The reasoning supporting the ITF rests on several
features of common ground in the macroeconomics
profession and the policy community. Ultimately,
some confusion about the ITF seems to arise because
there are ITFers on both sides of a familiar dispute.
In this section, we survey both the common ground
and the disputed ground.

3.1 Macro Common Ground

3.1.1 Best-Practice Monetary Policy Would
Deliver Low, Stable Inflation. Inflation should be
stationary, perhaps with infrequent, small mean
shifts. Its mean should be low, certainly above zero
and below 5 percent. Its variability should be suffi-
ciently small that annual inflation is within 1 or 2
percentage points of the mean most of the time.
Many technical issues may arise in giving this claim
greater precision, but some version of it is now
nearly universally accepted. This claim rests on
three more basic claims.

First, there is no long-run Phillips-curve trade-off
of the traditional variety. Failure to recognize this
“fact” was surely behind some mistakes of the past,
and Friedman (1968) and Phelps (1968) deserve
great credit for pointing this out.”

Second, marginal positive expected inflation
above some low rate is welfare-reducing. The profes-
sion can now list a multitude of channels through
which expected inflation can affect welfare by reduc-
ing growth or in other ways. Widespread acceptance
of the second claim rests neither on an appeal to a
particular channel nor on incontrovertible econo-
metric estimates of the costs of inflation. Nonethe-
less, in this paper we take for granted the common
position that, above fairly low levels, raising mean
inflation is bad.

Third, marginal decreases in expected inflation
below some low, positive level are welfare-reducing.
The recent experience of Japan and the return of
low inflation in many countries has led economists
to explore a number of channels through which
deflation could be harmful. We will not focus much

This first claim is sometimes stated as the claim that expected inflation
does not affect real variables in the long run. When stated this way,
the myriad ways that expected inflation leads to welfare losses are
presented as exceptions. Recently, considerable attention has been
focused on the possibility that expected inflation might affect output
because wages and prices are set in staggered contracts that are not
fully indexed. See, for example, Wolman (2001).
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on deflation, but it is important to emphasize that
inflation costs are two-sided.

3.1.2 There Is a Conventional Short-Run
Phillips Curve Trade-off. There may be many
short-run trade-offs, but for concreteness we focus
on the one that is most familiar to and relevant
for many economists: the short-run Phillips-curve
relation. We will take it as given that real activity
is not always at the most efficient level and define
the output gap as actual output minus efficient out-
put. Policy actions that increase the gap are associ-
ated with a rise in inflation relative to steady-state
inflation. As the next point makes clear, we do not
mean to imply that best-practice policy can success-
fully exploit this trade-off.

3.1.3 The Economy Is Complicated. Econ-
omic complications may include policy lags, chang-
ing relationships, the potential for self-fulfilling
equilibria, and other nonlinearities. Finally, describ-
ing the state of the economy may require a high-
dimensional state variable.

For a brief period, some leading members of
the profession believed we were reaching the point
where our understanding of economic dynamics
allowed considerable range for beneficial interven-
tion in business cycle dynamics. Friedman argued
against this view, claiming that policy acted with
long, variable, and unpredictable lags.8 Building on
Friedman, Lucas famously added the Lucas critique
to the list of complications.? The general view that
the economy is very complex is now widely accepted
by academics and policymakers, for example,
Greenspan (2003).

3.1.4 Due to Political-Economy Problems,
Institutional Design Matters. There are various
time-consistency, game theoretic, and institutional
problems that might cause the government to set
policy away from the social optimum.!0 We lump all
these under the title of political-economy problems.
The profession still disagrees about the importance
of, for example, time-consistency problems over
the postwar era. But even those who feel that time
consistency was not a big issue probably agree that
institutional design is important. Some version of
the claim that governments may have an incentive

8 See Friedman (1948, 1959).
° See Lucas (1976).

10 Kydland and Prescott (1977) and Barro and Gordon (1983) initiated a
large literature on time consistency. There are many good treatments
of the political-economy issues, e.g., Alesina and Rosenthal (1995) and
Persson and Tabellini (2002).
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to exploit inflation surprises has been a common
belief since the first time a government debased
its currency.

3.2 Long-Disputed Ground

Whether monetary policy can beneficially
exploit the short-run trade-off between inflation
and the output gap is a long-standing dispute that
is still at the center of monetary policy discussions.

3.2.1 No Exploitable Trade-offs. Friedman,
and later Lucas, forcefully argue that given the
inherent complexity of the economy and our regret-
tably limited knowledge of it, the ambitions of
monetary policy should be limited to achieving
nominal stability. Their arguments are based on the
view that monetary policy has strong short-run real
effects but that there is no way monetary policy
can beneficially exploit them. They both suggest
that a cautious response in the form of a k-percent
rule for money growth is the best way to achieve
nominal stability.

Some ITFers hold the no exploitable trade-offs
view (NET) and might well be called neo-
Friedmanites. The NETers follow Friedman and Lucas
in asserting that any trade-offs that exist cannot be
successfully exploited, so that best-practice can only
hope to achieve nominal stability. However, they
argue that inflation stabilization is the best way to
achieve nominal stability.!! They are at least as pes-
simistic as Lucas and Friedman about complications
in the economy. Nevertheless, they argue that achiev-
ing inflation stability requires judgment and looking
at a wide range of information variables (a “look at
everything” strategy) and may require frequent
changes in the instruments of policy.

Orphanides (2003b) provides support for the
NET view and discusses its roots in Friedman. Ernst
Welteke (2003), president of the Bundesbank and
member of the governing council of the European
Central Bank, has also clearly stated the NET view.
Mishkin (2002) and BLMP both state the case for
the NET view clearly, but, as we will explain, they
belong in another camp.

What we will call the singular economy view is
an alternative route to the NET position. In this view
the economy is stochastically singular in a helpful
way: Stabilizing inflation automatically achieves any
other goals of policy. For example, Rotemberg and

" One might also imagine a neo-Friedmanite view centered on other
notions of nominal stability, such as nominal income stability. Given
the topic of the paper, we do not develop this idea.

Woodford (1997), King and Wolman (1999), and
Goodfriend and King (2001) produce simple models
that exhibit a happy coincidence of the goals of
stabilizing inflation and the output gap.!?

Thus, either a vexing complexity or a fortuitous
simplicity of the economy can get one to the view
that there are no exploitable trade-offs.

3.2.2 Limited Exploitable Trade-offs. Fine-
tuning the real and nominal economy is overly
ambitious. In the limited exploitable trade-offs view
(LET), there is some beneficially exploitable short-
run trade-off between real activity and inflation,
and best-practice policy exploits it. LETers, like
NETers, contend that best-practice cannot be imple-
mented using a rigid rule or by following a formal
model. Studying optimal policy in formal models
serves mainly to inform our collective wisdom, and
this wisdom should be applied deftly in practice.

Many, if not most, advocates of the ITF are LETers.
For example, Svensson and Woodford belong in the
LET camp: In numerous papers, such as Svensson
(1997a) and Svensson and Woodford (forthcoming),
they describe the ITF as involving optimal exploita-
tion of the short-run trade off. BLMP also belong in
this camp. Despite the claim of President Welteke
of the Bundesbank cited above, we suspect that most
central banks are in the LET camp, but this empiri-
cal claim need not detain us.

3.2.3 Comments. In both views, no rigid rule
is appropriate, and policy must be based on a review
of a wide variety of information. Neither camp takes
an a priori stance on whether best-practice policy
is “activist” in the sense of requiring frequent
adjustment of instruments. Only in the LET camp
is policy “activist” in the sense of attempting to
manage the business cycle.

Because NETers argue that policy should only
aim for inflation stability, they are open to the criti-
cism that they are inflation nutters—which we take
to mean that inflation is the only thing in the loss
function. This criticism is misplaced: NETers are not
nutters. The NETer argues from standard preferences
that achieving nominal stability is the best we can
hope for.

12 In these models, only the price of the single composite good is affected
by staggered contracts. There are at least two standard modifications
that imply trade-offs. The first is adding a cost shock to the price-setting
equation for the single good as in, for example, Kiley (1998), McCallum
and Nelson (1999), and Clarida, Gali, and Gertler (1999). This modifi-
cation is incorporated into the simple model we will present here. The
second modification is to assume that the wage of composite labor
(or the price of a second composite good) is affected by staggered
contracts, as in, for example, Erceg, Henderson, and Levin (2000).
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While the NET and LET views are distinct, in
practice it is sometimes difficult to tell which view
various parties take. Several problems emerge. First,
some LETers believe that the degree of exploitability
is quite low; thus, the views need not be that far apart.

Second, virtually everyone agrees that demand
shocks push us toward the singular economy perspec-
tive. That is, in many standard models, demand
shocks temporarily increase the output gap and raise
inflation. Thus, smoothing inflation and the gap
suggest roughly the same response. While limiting
attention to demand shocks does not lead to exact
singularity in most models, it certainly reduces the
importance of the difference between the NET and
LET views.

Supply shocks provide an interesting litmus test
for deciding whether one is in the NET or LET camp.
Consider a sharp increase in commodity prices. In
many standard models, this shock tends to push
inflation up and push output below the efficient
level.13 Even if one leaves commodity prices out of
the inflation measure, there will be indirect upward
pressure on inflation. BLMP conclude that “a supply
shock that is great enough or that arises from some
unanticipated source may justify missing or chang-
ing a previously announced inflation target” (p. 35).
In our view, this conclusion puts BLMP squarely
in the LET camp. Mishkin (2002) makes similar
arguments.

One might hope that empirical evidence would
resolve this debate. The problem is that the distinc-
tion regards trade-offs along the efficient policy
frontier. Informally, the LET view suggests that at
the optimum the only way to reduce inflation vari-
ance is to raise gap variance. The NET view is that,
in the face of our profound ignorance, our best guess
is that any deviation from the policy of smoothing
inflation will increase both inflation and output
variance. That is, policy injects variance into the
economy with no expected benefit. Both sides agree
that many of the significant policy changes we find
in the data are movements toward the efficient
frontier. Such moves may result in improvements
in all aspects of performance.

In the remainder of the paper, we consider
economies that have all the features of macro com-
mon ground and that are consistent with the LET
view. Thus, much of our analysis will be of limited
relevance for NETers.

"% Included are models with explicit microeconomic foundations, such
as the one used by Aoki (2001).
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4. DOES THE COMMUNICATION POLICY
OF THE ITF MAXIMIZE PUBLIC
UNDERSTANDING?

In this section, we begin our assessment of the
ITF with the simplest case. We set aside political-
economy problems and maintain the view that
nothing in the ITF constrains the central bank from
implementing the social optimum. Thus, there is no
question of whether the ITF delivers good policy.
That issue aside, the only remaining question is
whether the communication policy of the ITF con-
stitutes a good implementation of transparency.
Our core requirements of the ITF give no details
about how transparency is to be achieved, so this
section also begins our filling in of the details of
the ITE We begin by presenting some arguments in
favor of transparency, or as we put it, maximizing
public understanding.

4.1 Why Maximize Public Understanding?

In the recent past, few central banks would have
placed heavy emphasis on maximizing public under-
standing. Moreover, there is no general presumption
that increasing common knowledge in society
improves welfare. The transparency literature is rife
with examples where this is not the case, for exam-
ple, Faust and Svensson (2001). Indeed, much of
the transparency literature can be viewed as a study
of when it is and is not optimal for the central bank
to surprise the public deliberately. This conven-
tional transparency literature does not address
three arguments in favor of clear communication
that are stressed by ITF advocates and many other
commentators.

First, as Greenspan (2002, p. 6) states, “Openness
is an obligation of a central bank in a free and demo-
cratic society.” A great many conservative and liberal
economists have supported this view. Deliberately
surprising the public, even for its own good, is not
the proper role of a central bank, in this view.

The second reason for clarity is that, as Lucas
makes clear, what constitutes optimal policy is
inextricably linked with public expectations about
policy. The effects of a given policy action are not
even defined without a treatment of policy expec-
tations. More recently, discussions of the liquidity
trap have reminded us of this point. The liquidity
trap case drives the point home because, under
certain assumptions, expanding the monetary base
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in a liquidity trap has no direct effects on the
economy.!4 Any effects result from changes in
expectations.

Lucas argues that, even away from the liquidity
trap, both the agent’s problem and the central bank’s
problem in practice are intractable unless the public
understands what the central bank is doing. An
assumption about public understanding of the future
course of policy is a precondition for coherent analy-
sis of current policy.15

Accepting the role of expectations in the econ-
omy does not imply that central bank communica-
tion is important. Instead, Friedman and Lucas both
argued for very simple policies that would largely
obviate the need for communication. It is when we
accept the view that best-practice cannot at this time
be codified in a simply communicable way that con-
tinuing central bank explanation of actions becomes
essential.

The third argument in favor of clear communi-
cation is that it may alter incentives in a beneficial
way. Many variations of this idea have been studied
in the political-economy literature. We argue that ITF
advocates have a new channel in mind. This section
focuses mainly on more direct benefits of clear
communication; incentive effects are dealt with in
section 6.

It is useful to note that none of these three
reasons for clear communication has received much
emphasis in the transparency literature. These may
be the most important reasons for transparency in
practice, however.

4.2 Our Approach and Model

Analyzing communication policy is complicated
by the interaction between how policy is conducted
and how it is communicated. If communication
policy actually matters, then there is an interaction
between what one should do and what one should
say. Here we cut this knot by constructing an exam-
ple in which we can unambiguously determine
what one should do. In particular, we examine a
simple model solved under the standard rational-
expectations assumption that all agents fully under-
stand the model and policy. We give the central bank
the commitment technology to solve any political-
economy problems. In this case, the socially optimal
policy is unambiguous.

' For one discussion of the liquidity trap situation and references to
many more, see Clouse et al. (2003).

!5 A recent confirmation that central bank talk matters is provided by
Kohn and Sack (2003).

We then assess whether the ITF communication
policy provides the most effective way to describe
the conduct of policy. If we added an uninformed
agent to the economy, would the ITF communication
policy be the best approach to bringing that agent
up to speed?

The model we employ has many standard fea-
tures, and models like it have been used by support-
ers of the ITE for example, Svensson (1997a). While
it is exceedingly simple, it embodies the common
ground described above. In our view, adding the
complexity of reality would only tend to magnify
the importance of the points we emphasize.

The model starts with the policymaker’s loss
function, which is the standard expected discounted
sum of period losses conditional on available
information:

(1)
€t+j:(n-t+j 77:)2+ (yt+j yP )2’

where ,is the operator giving expectations condi-
tional on time ¢ information, ¢, ; is the period loss
attime t+j,and 0< <1 is the policymaker’s dis-
count factor. The symbols y,, jand 7, ; represent the
logarithms of output and gross inflation, respectively;
7* is the bliss value for inflation; y” is flexible-price
output, which we refer to as potential output; and
y*=y"+ isthe bliss level of output. We set 0
as in the time-consistency literature to allow for the
fact that the central bank may aim for output above
potential due to political pressure or for some reason
associated with economic distortions. The output
gap is defined as actual output minus potential
(yt +j _yP)'

The policymaker minimizes the loss function
subject to the Phillips curve,1¢

Tevj W= (ﬂ’-t+j1 E)+(1 ) (””ﬁllt ﬁ)

+ (ij yP)+ t+j

where 7 is the unconditional mean of inflation.
Deviations of inflation from its unconditional mean
at time ¢ +j depend positively on both past and

)

te Using Phillips curves that include both lagged and expected future
inflation is common practice; the exact specification in equation (2)
is used in Clarida, Gali, and Gertler (1999). One way of arriving at this
Phillips curve (2) is to assume that inflation rates are set in Calvo-type
contracts and that the inflation rates of agents who do not get to reset
prices in the current period are indexed to the unconditional mean
of inflation.
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expected future deviations, the output gap, and an
i.i.d. normal cost shock, .. The symbol x,, , repre-
sents the expected value of x at time ¢ + j conditional
on information available at time t.

The Phillips curve, (2), reflects two features of the
common ground. First, there is no trade-off between
mean inflation and any other mean or variance.!”
This feature implies that the mean inflation rate can
be set independent of other considerations in the
model. In a more realistic model, there might be a
link between, say, the mean and variance of inflation,
but so long as the relation is generally positive this
does not change the argument that low inflation can
be chosen without regard to other goals.!8

Second, there is a short-run trade-off between
inflation and the output gap, and as we shall see,
this trade-off is exploitable. The trade-off could be
made fuzzier in various ways, but doing so would
not alter the implications we emphasize.

4.3 Optimal Policy in a Backward-
Looking Version

We use two special cases of the model to illus-
trate different features of interest.!9 Here, we con-
sider a backward-looking version of the model in
which there is no wedge between potential and
desired output ( = 0) and current inflation depends
on lagged inflation but not on expected future infla-
tion ( = 1). Under these assumptions, the model
generates no inflation bias and, under optimal com-
mitment policy, both the output gap and inflation
follow autoregressive processes?0:

G 7wy = (”t+j1 n)+ w4y 0< <1

1

@ Yoy VE——(muy . ) — o)

where the parameter is defined in the appendix.
These processes have the following implications

that we will use in our discussion:

7 This property can be confirmed by taking the unconditional expecta-
tion of the Phillips curve.

18 . .
Of course, there could be conflict among various low rates, as the
bliss points for the mean and variance need not coincide.

19 Analyzing the general model might be nicer in some respects, but
would be unduly complicated given our very limited ambitions. Both
Clarida, Gali, and Gertler (1999) and Svensson (2003) consider backward-
and forward-looking versions separately.

%0 All derivations are in the appendix.
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1. Both inflation and the output gap are
covariance-stationary, Gaussian time-series
processes.

2. The unconditional expectation of inflation is
the target value, ., ;=7*.

3. Conditional inflation expectations are
described by 7, j, = 7* + (1, — 7*).

4. There is an optimal balancing of output gap
and inflation variance.

Implications like these are very general given the
features of the common ground and the LET view.

4.4 Strengths of the ITF Communication
Framework: Transparency and Anchoring

Under the assumption that the central bank
implements the socially optimal policy as we have
derived it, we can now ask whether several usual
features of the ITF represent an effective way to
communicate best-practice. As stated in the intro-
duction, the first goal of best-practice is to get mean
inflation right. In the model, we have that

(5) }m;lo Ty je =70,

so it is clearly appropriate to announce a long-run
inflation target. Explanation of the behavior of infla-
tion relative to the target is the centerpiece of ITF
communication policy. A primary objective of the
ITF is to anchor long-run inflation expectations, and
the policy leaves little room for misunderstanding
this objective. Thus, the ITF communication policy
is arguably extremely successful in communicating
about the first goal of monetary policy.

4.5 Room for Improvement:
The Balance of Multiple Goals

In this section, we argue that the primary short-
coming of the ITF communication policy is that it
does not explain clearly the roles and balance of
multiple goals. Indeed, we argue that the ITF as
implemented often involves elements that are lit-
erally inconsistent with best-practice policy and, in
any case, obfuscates some basic issues.

To begin discussion, we list some usual features
of the framework that we find problematic. It is
often a feature of the ITE as advocated and practiced,
that one or more fixed horizons are associated with
the inflation target. This practice is literally incon-
sistent with optimization. For example, the results
above imply that
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(6) Teje T j o
with probability 1, and that with certainty we will
face times, ¢, at which,

) |%pje m 1> >0 j 0
forany . Thatis, under best-practice, there will be
times when the expectation of inflation at any
horizon remains far from any target or target range.
Choosing a fixed horizon at which the inflation
forecast must be consistent with the target in some
sense can be thought of as an approximation to
optimization. In particular, under full optimization
we can pick a horizon h, a small probability , and
a margin of error 6 such that

®) pr(| e T <O =pr(m,,, m £6)=1

That is, at the horizon h, the forecast of inflation is
in a small neighborhood of 7* most of the time. Thus,
choosing a fixed horizon for meeting the inflation
target seems like a sensible approximation. We take
up the costs and benefits of approximation in the
next section. For now, we note that choosing a fixed
horizon is not an accurate description of fully opti-
mal policy.

Some central banks state target ranges for infla-
tion. It is not clear how to interpret these ranges.
Does a central bank aim to be inside its announced
range all the time? Under best-practice, should it?

In our example, there is an interpretation of
the term “target range” that is consistent with best-
practice. As is clear from equation (8), the central
bank can view the target range as a confidence inter-
val and relate the width of the range to the proba-
bility that inflation (or its forecast at the relevant
horizon) will be in the range.?! Under this interpre-
tation, a target range is purely descriptive in that it
states that inflation will be within the range 7* + 6
most of the time. This interpretation of the target
range is subtle, and we suspect not the predominant
one.

There is a contrasting interpretation that is not
consistent with best-practice. Under this interpre-
tation, the central bank wants inflation to be inside
the range at all times, but control errors might cause
it to wander out at times. This interpretation is not
consistent with best-practice in the example. There
is no control error in our example—if there were,

?! The central bank can choose a probability, , and derive the width of
the range, 0, or pick a width and derive the probability.

the 6 associated with a given would be larger. Under
best-practice, the central bank deliberately sets
inflation outside any given interval at times. When
evaluating policy, no incident of inflation crossing
the boundary is evidence of central bank misbehav-
ior; only excessive frequency of being outside the
interval constitutes such evidence.

A Kkey test as to whether the range is properly
understood as a confidence interval is that under
best-practice excessive frequency of being inside
the range is also evidence of misbehavior. It should
seem equally natural to punish the central bank for
being inside the range too often as for being outside
the range. In the LET view, no matter how limited
one thinks the limited exploitability is, it remains
the case that excessive smoothness and excessive
volatility of inflation are equally costly at the margin
in equilibrium. As BLMP document, some of the
problems with target ranges we are pointing to have
been observed in practice.

Next we note that the long-run inflation goal is
often said to be preeminent in some sense in the ITF
framework.22 While the intention here may seem
clear enough, we do not understand what it means
formally.

Given the common ground we are accepting, it
is true that there is no trade-off between setting the
mean of inflation at 7* and any other goal of policy.
There is no long-run trade-off; the mean of inflation
has no implications for other choices. Thus, the same
policy is obtained if inflation is the preeminent long-
run goal or if setting the gap equal to zero is the
preeminent long-run goal.

Most crucially, we can arbitrarily rank the pre-
eminence of long-run goals only if we are talking
strictly about the mean of inflation. Generally, the
preeminence statement is linked in some way to
price stability. To the extent that stability is inter-
preted in a natural way as having something to do
with the variability of prices and inflation, any state-
ment of preeminence is the antithesis of the key
feature of optimal policy—the notion that optimiza-
tion implies an optimal marginal rate of exchange
between stability of prices and stability of the gap.

%2 For example, the Reserve Bank of New Zealand’s 2002 Policy Targets
Agreement states that “[i]n pursuing its price stability objective, the
Bank shall seek to avoid unnecessary instability in output, interest rates
and the exchange rate.” The Bank of England Act charges the bank
“(a) to maintain price stability, and (b) subject to that, to support the
economic policy of Her Majesty’s Government, including its objectives
for growth and employment.” There is similar language for the Swedish
National Bank, as confirmed by Heikensten and Vredin (2002).
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Here is the essence of our argument so far.
Monetary policy in the LET view involves conflicting
goals. The mean inflation goal may reside outside
this conflict, but any discussion of stability of prices
or inflation must inevitably raise issues of other goals.
We argue that several aspects of the ITF as practiced
do not provide a natural and straightforward frame-
work for communicating this fact. We now consider
various ways other goals are accommodated.

One approach to balancing multiple goals is to
state a target range for inflation that is assumed to
give the central bank wiggle room to consider other
goals. In practice, things have arguably worked this
way. We return to the primary question of this sec-
tion: Is wiggle room the most effective way to com-
municate optimization with multiple conflicting
goals? In our view, this way of communicating can
clearly work, but is not the height of pedagogy.23

Escape clauses are another alternative. Every
framework will surely need the equivalent of escape
clauses. There will be events sufficiently peculiar
from the standpoint of what was foreseeable at the
time the framework was conceived that briefly
abandoning the framework will be necessary. Still,
taking account of the role of other goals through
escape clauses is surely not fully transparent.

Finally, Svensson (1997a) has argued that in a
quadratic optimization framework like the one in
our simple example, we can view optimal policy as
targeting the forecast of inflation, with consideration
of the gap incorporated by allowing it to affect the
horizon at which one wants the forecast to hit the
target. Mishkin (2002) argues for this approach
and some ITF banks use this sort of rhetoric. This
approach is consistent with optimization. Formally,
it will be true under optimal policy that at each point
in time, ¢, there is a shortest horizon, h, such that

) |y 7 1<6

for a given 6. Thus, in each period an h could be
announced.

If we were teaching this optimization process
to an undergraduate or to the marginal agent added
to the model, is this the most natural way? We have
a linear-quadratic optimization with two conflicting
goals and one instrument. The two goals of optimiza-
tion are to get the mean right and to balance vari-

2 Faust and Svensson (2001) present an example in which inflation
fluctuates narrowly around the optimum value, but due to lack of
transparency about the nature of other goals the economy is signifi-
cantly more volatile than under full transparency.
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ability of inflation against variability of the gap. It
seems strained, at best, to describe the optimization
process in terms of a target for one variable and
adjusting the horizon to take account of the other.
This description fundamentally obfuscates the
trade-off in question.

In this section, we have tried to make a simple
point that many people find obvious. The ITF
communication policy is tilted heavily toward
emphasis on stabilizing inflation. Several usual
features give inflation a role that is literally incon-
sistent with optimization in the LET perspective.
Thus, in our view the communication policy of the
ITF is not the best-practice way of maximizing
public understanding.

5. SIMPLIFICATION AND
APPROXIMATION

We have followed major advocates in interpreting
the ITF as allowing the central bank to follow the
socially optimal policy. Using this interpretation in
a conventional LET-view model, we find that a dis-
sonance arises between policy and the standard
communication approach followed by the ITE Per-
haps we are being too literal: It may be that policy,
or the communication of policy, is deliberately
intended to be some sort of approximation of opti-
mal behavior. These simplifications may be opti-
mal in some broader perspective: Perhaps there is
some unmodeled simplicity constraint on either
communication or policy itself that we have not
captured. At some level, there surely are such con-
straints, so this possibility deserves serious treatment.

5.1 Simplicity-Constrained Policy

Perhaps policy behavior is subject to a simplicity
constraint that causes policymakers to follow rule-
of-thumb-like policy. From where would such a
constraint arise? The standard justification is that it
arises from some need for ease of monitoring. Thus,
a bank with a severe credibility problem might find
that the credibility benefits of a rule that is trivial
to monitor outweigh the costs. Fixed exchange rates
are often justified in this way both in theory and
practice (Atkeson and Kehoe, 2002).24 The arguments

2% We are dealing here with the case in which the simplicity constraint
binds in the sense that the central bank deviates from the policy that
is best on standard macro-stabilization grounds. Thus, we are distin-
guishing this case from the one in which simple rules are best, even
from a pure stabilization standpoint. For example, Friedman argued
that a k percent rule is optimal due to our profound ignorance. Others
have argued that simple rules may be optimal, or nearly so, from the
standpoint of robustness (Levin and Williams, 2003).
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for a simplicity constraint in extreme cases are
familiar.

Regarding the advanced economies that are
the focus here, we make two points. First, if the ITF
requires deviating from the optimal policy on econ-
omic grounds, then proper evaluation of the ITF
requires a clear statement of the deviations required.
In this case, we need to go back to the macromodel
horse races to evaluate the costs of the deviations
and attempt to weigh these costs against the benefits
of simplicity. Second, as we argue next, even when
banks assert that policy is constrained in this way, it
often turns out that only communication is actually
constrained.

5.2 Optimal Policy/Simplicity-
Constrained Communication

We have generally treated the problematic ele-
ments of the ITF as constraining communication,
not policy behavior. In practice, public communi-
cation requires some simplification, and as econo-
mists, we naturally think of simplification in terms
of an approximation that is adequate so long as
variables stay near some mean or steady-state values.
The problems with ITF communication listed above
will probably be minor so long as inflation and the
gap stay near the steady-state values.

We believe that use of a communication policy
simplified in this way is dangerous. As we get further
from the steady state, the appropriateness of the
simplified framework diminishes. Of course, since
these conditions are observed infrequently, uncer-
tainty on the part of the public about the central
bank’s policy is greatest at these times. Further, the
conflict in society over the proper short-run policy
becomes more intense as we move away from the
steady state.25 Thus, the simplified communication
works best when it is least needed and tends to break
down when it is most needed.

If any ITF banks are following this course, they
are on a well-trodden path. Central banks have
regularly adopted rule-of-thumb communication
devices that function well during normal times and
then scrambled to wean the public from these rules
(or adjust and qualify the rules) when times became
more challenging.

Intermediate money targeting illustrates this
claim. It provided a framework for the conduct and

%5 For example, for the quadratic loss function used in the model,
(m,— *)’l mand (y,-y")’l m both rise as 7, and y, move from the
steady state.

communication of policy. Although it was not nec-
essarily presented this way at the outset, intermediate
targeting was a simplifying approach that was viewed
as ex ante suboptimal on stabilization grounds.26
Under such a system, there inevitably comes a time
when the best judgments about how to run policy
conflict with the direction dictated by the interme-
diate target.

The central bank must then choose between
running policy it believes to be suboptimal or running
policy inconsistent with the framework it typically
uses in communication. In practice, banks generally
chose the latter option. Thus, the Fed regularly
redefined the target, redefined the target variable,
and simply ignored the deviation of the target vari-
able from target. Similarly, some have argued that
the Bundesbank was an implicit inflation targeter
and ignored the intermediate money target when it
appeared inconsistent with inflation objectives.2”
We are not at all critical of this solution: These banks
probably made the right choice in deviating from
the communication policy rather than from best
policy.

This case illustrates that adopting simplified
communication approaches need not actually sim-
plify anything.?8 Such communication works fine
in easy times. In challenging times, a dissonance
arises between the simple communication frame-
work and the course of policy, generating a certain
degree of turmoil and confusion.

5.3 Must the Public Have a Simple
Yardstick?

One virtue of the problematic ITF features that
we discuss is that they give the public a simple yard-
stick by which to judge policy. Given lexicographic
preferences over inflation and other goals, an infla-
tion target range, and a fixed horizon, inflation tar-
geting becomes very easy to monitor. One simply
checks whether the inflation forecast is at the target
at the specified horizon.

%6 Intermediate targeting is inherently suboptimal so long as the word
intermediate is not superfluous. Svensson (1999) has derived the
conditions under which an intermediate target is “ideal,” and this, by
definition, is when there is no (observable implication of the) distinction
between the intermediate and ultimate goal. When intermediate money
targeting was adopted, no one claimed that money was “ideal.”

2 See, for example, Svensson (1999) and Romer and Romer (2000).

%8 The Fed’s recent experience with the bias in the directive arguably
provides another example.
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The virtue of this yardstick is ease of use; the
problem is that it is the wrong yardstick. From
Heikensten and Vredin (2002), it seems that the
Swedish National Bank (hereafter Riksbank) may
have come closest to explicitly advocating that the
public think of policy using such a simple rule of
thumb. Recently policy pursued by the bank has
deviated from this rule of thumb, perhaps illustrating
to some extent the sort of communication problem
we raise.2?

Despite such examples, it is explicit or implicit in
many discussions that ease of monitoring demands
that the public be given a yardstick for measuring
policy that is relatively straightforward to use. We
believe that Fed policy over the past 15 years provides
a counterexample. Arguably, one of the most notable
aspects of Federal Reserve policy in the Greenspan
era has been the fact that the Fed has resisted the
temptation to characterize policy in terms of some
simplified, and thereby inherently suboptimal,
framework. The Fed has demonstrated that one can
run policy with at least reasonable success without
placing constraints on policy or communication
that are thought ex ante to be suboptimal on econ-
omic grounds.

The Fed’s approach in this period is at times
viewed with alarm and/or suspicion. Svensson (2003)
argues that failure to adopt the ITF is a smokescreen
that allows the FOMC freedom to secretly change
its goals. Others argue that a concrete goal is essen-
tial for accountability.

These arguments may be correct, but they have
been selectively applied. The second major goal of
policy in the LET view is stabilizing the gap. It has
become conventional wisdom that the gap is suffi-
ciently difficult to measure and that communicating
a concrete goal for any particular measure of the
gap would be problematic. This view is taken as
adequate justification for not reporting a concrete
goal for a gap measure. Let us set aside for a moment
the factual question of whether difficulties in meas-
uring the gap are different in kind or only in degree
from those in measuring inflation.

Even acknowledging measurement problems,
one must surely echo Svensson in asking whether
these problems might be used as a smokescreen,
allowing a central bank to shift its preferences
about output stabilization.30 Further, one must ask

29 For a discussion of the Riksbank’s policy during this period, see
Sveriges Riksbank (2003).

30 Faust and Svensson (2001) show that even modest variations in this
regard can be costly.
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how the central bank could possibly attain credibility
and accountability on the gap goals without a con-
crete gap goal. These issues are no less pressing in
the case of real stability than in the case of inflation
stability.

In practice, we suspect that ITF advocates are
comfortable with the view that credibility and
accountability regarding real stability responsibilities
can be attained through vigorous central bank com-
munication. By the same token, we argue that it is,
at the very least, an open question whether account-
ability and credibility regarding inflation necessitate
adopting a simple yardstick that is suboptimal in
the sense we have been describing.

6. POLITICAL-ECONOMY PROBLEMS
AND THE ITF COMMUNICATION
POLICY

ITF advocates contend that central bank com-
munication can solve political-economy problems.
In our view, this is the least well-analyzed claim of
ITF advocates. In this section we describe the com-
munication channel emphasized by ITFers and show
how existing tools can be employed to analyze it.
We ultimately conclude that use of this channel can
play a role in getting the mean of inflation right, but
seems as likely to complicate as to facilitate achieving
the appropriate balance between inflation and out-
put stability.

6.1 The Communication Channel

The basic idea behind the ITF communication
channel is that people dislike exposure of their
intentional trickery, honest mistakes, or incompe-
tence. If this is so, then public promises carry their
own enforcement mechanism based on policymaker
aversion to criticism. The ITF is designed to make
better use of this channel by requiring public state-
ment of goals and then public reports about progress
on the goals. As BLMP (p. 25) argue,

To the extent that the central bank governors
dislike admitting publicly that they may miss
their long-run inflation targets (or, alterna-
tively, to the extent that they dislike having
their inflation projections criticized as biased
or manipulated), the existence of an inflation-
targeting framework provides an incentive
for the central bank to limit its short-run
opportunism.
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Svensson (1999, p. 663) is more emphatic:

I believe it fair to say that never before in
monetary history has an incentive system
been set up with such strong incentives for
optimal monetary policy decisions.

In more formal terms, the communication
channel invokes terms in the central banker loss
function—associated with, say, honesty and aversion
to criticism—that have often been ignored.3!

The ITFers’ argument here seems consonant
with two alternative views about political-economy
problems. Blinder (1998) and McCallum (1997) argue
that the time-consistency literature simply misses
the point. According to McCallum, knowing about
the commitment policy, central bankers would “just
do it.” The ITF communication policy might be seen
as an attempt to increase the probability of this out-
come. Friedman has a different take on central
bankers’ loss functions:

From revealed preference [as revealed in
central bank communication], I suspect that
by far and away the two most important
variables in their [Federal Reserve policy-
makers’] loss function are avoiding account-
ability on the one hand and achieving public
prestige on the other. (quoted in Fischer,
1990, footnote 52)

Whether or not one subscribes to such an
uncomplimentary view, why not design a framework
to constructively exploit motives such as a desire
for prestige?

We readily accept the ITF premise that the threat
of public criticism affects the incentives of the central
bank and thereby the course of policy. We take the
view (perhaps following Blinder and McCallum) that,
in normal times and with first-rate policymakers,
this channel may not be of great importance. These

*! The conventional literature has examined several channels through
which talk by the central bank could alter equilibrium outcomes. For
example, it could lead to the cheap-talk equilibrium of Stein (1989),
facilitate coordination on the best of the many equilibria of a monetary
policy game as shown by Barro and Gordon (1983), or beneficially
expand the set of equilibria as illustrated by Atkeson and Kehoe (2002).
ITF advocates have in mind something much simpler—although for-
malization could involve elements like those discussed above. The
communication channel as described here has a family resemblance
to what Barro and Gordon called reputational equilibria in which the
public might raise its expectation of future inflation in order to “punish”
the misdeeds of the central bank. Technically, the important distinctions
here are that the disutility from the punishment falls directly on the
central bankers, involves no costs to the public, and is automatically
attached to failure to deliver on “promises.”

policymakers will “just do” the right thing, as they
see it, largely independent of public accolade or
criticism. In the spirit of preparing the roof for rainy
days, however, we consider the case when a weaker
or more political board is in place.

6.2 Solving Political-Economy Problems
Using Special Loss Functions

The communication channel involves terms in
the loss function representing aversion to criticism
that are usually neglected. Fortunately, the literature
provides tools for studying solutions to political-
economy problems using special loss functions.
Rogoff (1985) considers simply picking a “conserva-
tive” central banker, one with a loss function that
embodies greater aversion to inflation than the true
social loss function. This approach generates a
trade-off: Excess aversion to inflation lowers mean
inflation, but it causes inflation to be smoother and
the output gap to be more variable than is optimal.
Melitz (1988) and Obstfeld (1996) make use of terms
in the loss function embodying “political costs”
associated with breaking a pledge to keep the
exchange rate fixed. They, too, generate a trade-off
between reducing inflation bias and achieving sta-
bilization objectives. Calling attention to this possible
trade-off is one of the main contributions of the time-
consistency literature.32 Canzoneri, Nolan, and Yates
(1997) provide examples in which taking advantage
of “political cost” terms generates more complicated
trade-offs. These papers all consider intuitively
appealing, but ad hoc, loss functions.

In contrast, Walsh (1995) and Persson and
Tabellini (1993) show how one can derive a loss func-
tion that completely eliminates the inflation bias
problem without introducing stabilization costs. They
discuss how this structure of loss might be induced
using performance contracts for policymakers.
More recently, Lockwood, Miller, and Zhang (1995),
Svensson (1997b), and Svensson and Woodford
(forthcoming) construct loss functions that eliminate
both inflation and stabilization biases in models
like ours. The basic approach in all these studies is
to amend the policymaker loss function in such a
way that the implied first-order conditions under
discretion give rise to the same policy as under
commitment.

52 Canzoneri (1985) also calls attention to such a trade-off. In his paper,
the trade-off arises because of the imposition of an additional constraint
on the policymaker, a requirement to achieve an average value for the
money supply, not because of a special policymaker loss function.

JULY/AUGUST 2004 129



Faust and Henderson

REVIEW

6.3 A Formal Example

Here we use a forward-looking version of our
simple model to illustrate how amending the loss
function can eliminate inflation bias and stabiliza-
tion bias. In this version, we assume that current
inflation depends on expected future, but not lagged,
inflation ( = 0) and that target output exceeds poten-
tial (> 0). For simplicity, we assume that there is a
single random shock in period t ( ; O, ;=0,7 0.
Under commitment, the policymaker can affect
inflation at ¢ and expected inflation in all future
periods. Therefore, it can smooth adjustment to the
shock over multiple periods. In future periods, the
policymaker has an incentive to renege but is locked
in by commitment. However, under discretion, when
the shock hits at ¢, the policymaker cannot have the
desired effect on inflation expectations in future
periods because it cannot be relied upon to ratify
those expectations. Therefore, inflation returns to
its unconditional mean in period ¢ + 1 and remains
there, so adjustment to the shock is smoothed less
effectively. The formal solutions are presented in
Table 1.33 The commitment policy we consider is
commonly referred to as the full-commitment policy
(or the solution to the Ramsey problem): It is the
unconstrained optimum given that the policymaker
can commit to the chosen policy.

Our model exhibits the classic inflation bias
under discretion. Ignoring any shocks, at the opti-
mum inflation rate of 7*, the bank has an incentive
to surprise the public by increasing inflation in an
attempt to stimulate output. Inflation is increased
to the point at which the marginal cost of additional
inflation just offsets the marginal benefit of attempt-
ing to raise output above potential toward the target.
To see the inflation bias in this case, set ; equal to
zero in the discretion solutions in equations (7'1.1)
and (T1.2) and assume that > 0. Under discretion,
inflation is constant and exceeds 7* by the standard
inflation bias, [/ .

In contrast, under commitment, inflation is time
varying. It approaches 7* from above and is always
less than the positive inflation under discretion.
Output is also time varying. It approaches y” from
above and is always below y*. It is optimal to have
inflation above 7* in order to raise output above y”
for all finite j, but optimal inflation and output
must decline over time in order to be consistent
with the Phillips curve.

33 As before, all derivations are in the appendix.
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The model also exhibits stabilization bias under
discretion. A useful measure of stabilization bias is
the part of the extra loss from discretion relative to
commitment that results from the existence of the
shock. To consider stabilization bias, set equal to
zero in all the solutions in Table 1 and assume that
there is a positive cost shock in period ¢ ( ;> 0) and
no shock in any other period. As might be expected,
under discretion the optimal response to the cost
shock in period ¢ involves some increase in inflation
and some reduction in output in period t and no
response in any later period because there are no
shocks then.

Under commitment, the optimal responses of
inflation and output in period ¢t are damped relative
to those under discretion. There are reductions in
both inflation and output in period ¢ + 1 and in every
period thereafter, with the responses approaching
zero from below as j approaches infinity, in order
to be consistent with the Phillips curve. The Phillips
curve in period t implies that reducing inflation in
period t + 1 partially offsets the upward pressure
on inflation resulting from the shock. Therefore, it
is possible to damp the responses of both inflation
and output in period t. The benefit in period ¢t more
than offsets the losses in all future periods because,
with a quadratic loss function, the first small move-
ments away from the optimum in future periods
cause negligible increases in loss.

We can attain the full-commitment solution
under discretion if the policymaker is given the
amended loss function

(10)
L, =
2 p 2
1 * (n.l'+j n’) + (yt+j y )
r=
j= 2
2470 + Terj
Cﬂ:,t_+cnr,t ¢ T
) / Crin— Cn,t+1 14 -
Jj=0

Loosely speaking, one subtracts out terms in the
discretion first-order condition that lead to the
inflation bias and adds in terms relating to the time-
varying and state-contingent optimal policy. In par-
ticular, stabilization bias can be eliminated only by
subtracting terms that are time varying and depend
on the size of the cost shock.
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TABLE 1

Discretion Solutions

(T.1) n'tD=7'L' +—+D;, 4 ytDzyP Dy, ¢

P

(T2) 7L =7 +—  Yop=y" j=12,..

Commitment Solutions

(T3) 7# =1 +C,,—+C,, ,, 0<C,,<1=D,, 0<C,,<D,,
(T4  yi=y"+C,, C,,, D, =0<C,,<l, 0<C, <D,
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c — P J P
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6.4 Likely Effectiveness of the
Communication Channel

Our example illustrates how political-economy
problems can be avoided if only the policymaker’s
loss function differs from the social loss function
in the proper way. It also shows that, even in a
stripped down model, the required special terms
are somewhat complicated and vary with the state
of the economy. In this very simple model, we might,
however, imagine writing an incentive contract to
achieve optimality. Of course, it is a feature of the
common ground that the actual economy is so com-
plicated that it is impossible to codify such a contract.

ITFers argue that we can achieve much of the
desired effect by exploiting policymaker aversion
to criticism. However, to achieve this effect on the
first-order conditions, these aversion-to-criticism
terms would have to take a very particular, state-
dependent form. We have seen no argument as to
why aversion to criticism would work in the intended

manner. Indeed, we have difficulty imagining how
to form such an argument.

More generally, we know of no literature sup-
porting the view that some combination of public
promises, maximal scrutiny, and the threat of public
criticism is an uncontroversial recipe for optimal
public policy. Suppose we accept that weak policy-
makers will be swayed by criticism. Given the skew-
ing of communication in the ITFE it strikes us that a
weak policymaker may find it safest to excessively
smooth inflation. That is, it might literally follow its
pronouncements. Both this view and the contrary
view, however, are highly speculative given the
nature of the mechanism.

Despite our reticence to draw strong conclusions
either way, we offer two comments. First, we find it
plausible that stating a long-run inflation goal and
communicating regularly about it will raise the
chance that policy hits the long-run goal for the
reasons cited by the ITE Second, the ITF seems as
likely to complicate as to facilitate achieving a proper
balance of multiple goals by a weak policymaker.
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7. COMPLICATING FACTORS LARGELY
MISSING FROM MODELS

Up to now, we have been analyzing the ITF from
a relatively abstract perspective. As preparation for
making some constructive suggestions based on our
analysis, we discuss some real-world complications
that are largely missing from our analysis and most
other formal work.

7.1 Strategic Skewing and Transparency

Beyond clarity, strategic skewing may be an
essential component of effective public communi-
cation. One of the most famous principles of strategic
skewing in the folk wisdom of central banking is that
central banks should “do what they do, but only
talk about inflation.” Alan Blinder contravened this
principle, the story goes, in the famous Jackson Hole
imbroglio, perhaps confirming its wisdom.

While most ITF advocates would vigorously
dispute it, the ITF might be viewed as an application
of this folk wisdom. Without the folk wisdom, it is
difficult to imagine why a policy of optimization with
multiple conflicting goals would be called “inflation
targeting.” Calling reports on all aspects of policy
“inflation reports” is an analogous misnomer. The
folk wisdom would also justify discussing goals
other than inflation only as they affect the horizon
over which one intends to hit the inflation target.

The folk wisdom might actually be wisdom. If
these topics are too sensitive to discuss, then we
should stop praising the ITF and other central banks
for their commitment to transparency; instead we
should lament the fact that central banks cannot
publicly discuss the pursuit of their multiple man-
dates. Further, the practical art of strategic skew-
ing is well-studied, for example, by public relations
experts. Economists have no special claim to
expertise in optimal skewing.

7.2 Maximal Transparency and
Deliberation

Unlimited transparency may be inconsistent
with optimal deliberation. As Greenspan (2002, p. 5)
puts it

The undeniable, though regrettable, fact is
that the most effective policymaking is done
outside the immediate glare of the press.

More generally, transparency could, depending on
the social environment, generate inefficient dissen-
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sion about policy. Goodfriend (1986) lays out various
forms of this argument including the following:

In this view, secrecy could confer a social
benefit because it makes consensus politics
work more smoothly and with less cost.

The role of concerns like this in determining the
current structure of the Federal Reserve is reviewed
in Faust (1996).

We think it is almost certainly a grave error to
trivialize such concerns. We cannot contribute much
to their analysis, however. In our view proper treat-
ment requires bringing in expertise from areas
beyond economics. We stick to reviewing the more
directly economic merits of transparency.

7.3 Multiple Decisionmakers

In many countries a board is charged with
making policy. In much of the theory we have been
reviewing, the fact of multiple decisionmakers is
inessential. The framers of the Federal Reserve, how-
ever, saw the composition of the board as an essen-
tial aspect of their response to political-economy
problems. For example, Warburg (1930, p. 773)
argues that a

formula had to be found by means of which
these two elements [big business and politi-
cians] would be called upon to balance one
another.

As is often the case with responses to difficult
political design problems, the framers came up with
a mish-mash solution.34 As a bottom line, they
decided on a particular weighting of interests on
the FOMC. Congressman Henry Steagall (1935,

p. 13706) summarized the result:

[Ulnder the bill embodied in the conference
report the board [that is, the FOMC] will
stand 5 to 7 giving the people of the country,
as contradistinguished from private banking
interest, control by a vote of 7 to 5 instead
of by a vote of 3 to 2 [as proposed in the
Senate].

** For example, there are 12 votes on the FOMC; five presidents vote; the
president of the New York Fed and either the Chicago or Cleveland Fed
president always vote. The Reserve Bank presidents are nominated
by the boards of their respective banks and confirmed by the Federal
Reserve Board. The nominating boards are composed of nine directors,
six chosen by district bankers (three representing district bankers and
three representing general district interests), and three chosen by the
Federal Reserve Board. The seven governors are nominated by the
President of the United States with due regard to a fair representation
of the financial, agricultural, industrial, and commercial interests.
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Multiple heterogeneous policymakers clearly
pose a practical problem for transparent commu-
nication about the goals of policy, the rationale for
policy, and the causes of past policy mistakes and
successes. There seems to be disagreement about
the magnitude of this problem, however. Some con-
tend that there are not many differences of opinion
about either the appropriate loss function for policy
or about how the economy works. Others are not
So sanguine.

If there are substantial disagreements over the
loss function and/or the workings of the economy,
one response would be to require multi-stage deci-
sionmaking. First, the board agrees on goals of policy.
Next, taking the goals as given, the board agrees on
the model of the economy. Finally, the board makes
policy taking the goals and model as given.

This approach has the convenient feature of
making the policy process, for purposes of analysis,
look rather like the simple single-decisionmaker
problem. In some discussion, failure to agree first
on goals of policy or the model sometimes seems
to be taken as prima facia evidence of inefficient
behavior by the policymaking board. This view
trivializes the analysis of public decisionmaking.

There is no theorem of public decisionmaking
stating that the multistage decisionmaking approach
is good for society. One can write examples in which
multistage decisionmaking is or is not efficient, but
theoretical examples probably do not get to the heart
of the matter. Imagine a monetary policy board
populated by astute, public-spirited, policy-oriented
economists—epitomized perhaps by James Tobin
and Milton Friedman. The multistage approach
would require that they agree first on goals, next on
the model, and only then consider policy options,
given those goals and model. In an alternative
approach, we could simply charge them with agree-
ing on and implementing policy. One suspects that
the multistage approach may not even be feasible
in practice. There is at least room to differ regarding
which approach would lead to better policy.

7.4 Measurement of Inflation and the
Gap

Choosing a measure of inflation and an appro-
priate long-run inflation goal presents practical
problems that may not have been fully appreciated
during periods of high inflation. In 1980, any low
number seemed like a good thing. Fortunately, gone
are days when proponents of low inflation could
simply assert, “Zero is a nice round number.”

There is now general agreement that most, if
not all, price indices exhibit non-negligible quality
biases. Further, for various reasons to do with quality
bias and composition, different indices often behave
quite differently for substantial periods of time. Thus,
the issue of which index to focus on may be of
some importance.3®

Many economists inside and outside the ITF
camp have also concluded that the inflation goal
should be set high enough to limit the probability
of hitting the zero lower bound on nominal interest
rates. Thus, they argue for allowing a non-negligible
stabilization buffer that exceeds proposed allow-
ances for quality bias.36 Exactly how large a buffer
to allow is a technical question involving the costs
of moderate inflation, the costs of being mired in a
recession, and the responsiveness of the economy
to changes in the policy rate. The answer may change
over time as the economy changes.3” In our view,
the fact that choosing the appropriate target is a
technical question and the possibility that a good
initial answer may not be found argue strongly for
keeping the choice of the inflation target in the hands
of central banks and for revisiting it periodically.

Obviously, ITF banks believe that the benefits
of a concrete target outweigh any costs that might
be generated by these measurement issues. Some
current and past U.S. policymakers agree—for exam-
ple, Bernanke (BLMP) and Meyer (2002). Gramlich
(2003) speculates that announcing a long-run range
for inflation might increase transparency without
unduly limiting flexibility. In contrast, Greenspan
(2002, p. 6) argues that

For all these conceptual uncertainties and
measurement problems, a specific numerical
inflation target would represent an unhelpful
and false precision.

Greenspan argues, loosely speaking, that the
Fed is striving for price stability properly measured
and that achieving this goal does not correspond
reliably to hitting a long-run target for any particular
index. We do not attempt to resolve this empirical
dispute in this paper, but discuss some of its impli-
cations in the final section.

%5 Recent discussion of the issues regarding changing the relevant
index in the United Kingdom (HM Treasury, 2003) and of the role of
energy prices in Sweden (Sveriges Riksbank, 2003) are a reminder
that the choice of price index can have important implications.

% Fora particularly eloquent statement of the case for a stabilization
buffer, see Phelps (1972, p. 210).

57 Henderson (2004) puts forward views similar to those expressed here.
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REVIEW

It is generally believed that the measurement
issues regarding the gap are much more serious.
Here, in discussing the real world, we are moving
beyond our model and using gap as a short-hand for
the relevant measure of economic slack. In practice,
there may be many relevant gaps, and none is easy
to measure. Indeed, one version of the NET view is
that these problems are so overwhelming that the
gap should not be part of policymaking.38

In the LET view, these measurement issues
may be immense and, hence, exploitability may be
minimal. By definition, however, the LETer believes
that we can monitor the economy sufficiently well
to attain some beneficial exploitation of the short-
run trade-off. If this is so, there is also some way to
communicate this information to the public. That
is, there should be a heavy presumption against the
view caricatured by Karl Brunner that central bank-
ing is an inaccessible art, and that the

esoteric nature of the art is moreover
revealed by an inherent impossibility to
articulate its insights in explicit and intelli-
gible words and sentences. (as quoted in
Goodfriend, 1986)

Arguably, to the extent that there is less contro-
versy regarding the measurement of inflation than
the gap, careful and thorough communication about
the gap is more essential. Under this view, the empha-
sis in the communication strategy of the ITF is
misplaced.

8. CONCLUSIONS

In section 2, we state that two core requirements
of the ITF are a long-run inflation target, and trans-
parency. The first only constrains central bank policy
in the long run; the second constrains talk, not
actions. Based on these requirements alone, it would
be difficult to understand the passionate debate
over the ITE

In filling out the description of the ITE we have
come to believe that some of the passion comes from
the following characterization. Inflation targeting
has been portrayed as a snug-fitting garment that is
a great improvement over pure discretion. The latter
is caricatured as a seat of the pants approach. Less
colorfully, inflation targeting is depicted as con-
strained discretion.3°

38 See, for example, Orphanides (2003a).

39 This characterization can be found in many places, including BLMP.
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From one perspective, this characterization is
quite reassuring. Purely discretionary, seat-of-the-
pants policymaking sounds a bit risky. Given that
monetary policy is made in a complicated world and
is subject to conflicting pressures in society over
what policy is best, there is rightfully something com-
forting about the notion of a snug-fitting garment.

From another perspective the characterization
is distressing. Central banks have often put on snug-
fitting garments—for example, fixed exchange rates
and money targeting. Historically, these garments
have proven uncomfortable; they have regularly
split a