Banco Central de Chile
Documentos de Trabao

Central Bank of Chile
Working Papers

N° 101

Julio 2001

ONE DECADE OF INFLATION TARGETING IN THE
WORLD: WHAT DO WE KNOW AND
WHAT DO WE NEED TO KNOW?

Frederic S. Mishkin Klaus Schmidt-Hebbel

La serie de Documentos de Trabajo en version PDF puede obtenerse gratis en la direccion electrénica:
http://www.bcentral.cl/Estudios/DTBC/doctrab.htm. Existe la posibilidad de solicitar una copia
impresa con un costo de $500 si es dentro de Chile y US$12 si es para fuera de Chile. Las solicitudes se
pueden hacer por fax: (56-2) 6702231 o através de correo electrénico: bcch@condor.bcentral.cl

Working Papers in PDF format can be downloaded free of charge from:
http://www.bcentral.cl/Estudios/DTBC/doctrab.htm. Printed versions can be ordered individually for
US$12 per copy (for orders inside Chile the charge is Ch$500.) Orders can be placed by fax: (56-2) 6702231

or email: bcch@condor.bcentral.cl.




BANCO CENTRAL DE CHILE

CENTRAL BANK OF CHILE

L a serie Documentos de Trabajo es una publicacion del Banco Central de Chile que divulga
los trabajos de investigacion econdmica realizados por profesionales de esta institucion o
encargados por ella a terceros. El objetivo de la serie es aportar al debate de topicos
relevantes y presentar nuevos enfoques en el andlisis de los mismos. La difusion de los
Documentos de Trabgjo solo intenta facilitar € intercambio de ideas y dar a conocer
investigaciones, con caracter preliminar, para su discusion y comentarios.

La publicacién de los Documentos de Trabajo no esta sujeta a la aprobacion previa de los
miembros del Consegjo del Banco Central de Chile. Tanto e contenido de los Documentos
de Trabajo, como también los andlisis y conclusiones que de ellos se deriven, son de
exclusiva responsabilidad de su(s) autor(es) y no reflgjan necesariamente la opinién del
Banco Central de Chile o de sus Consgjeros.

The Working Papers series of the Central Bank of Chile disseminates economic research
conducted by Central Bank staff or third parties under the sponsorship of the Bank. The
purpose of the series is to contribute to the discussion of relevant issues and develop new
analytical or empirical approachesin their analysis. The only aim of the Working Papersis
to disseminate preliminary research for its discussion and comments.

Publication of Working Papers is not subject to previous approval by the members of the
Board of the Central Bank. The views and conclusions presented in the papers are
exclusively those of the author(s) and do not necessarily reflect the position of the Central
Bank of Chile or of the Board members.

Documentos de Trabajo del Banco Central de Chile
Working Papers of the Central Bank of Chile
Huérfanos 1175, primer piso.

Teléfono: (56-2) 6702475 Fax: (56-2) 6702231



Documento de Trabajo Working Paper
N° 101 N° 101

ONE DECADE OF INFLATION TARGETING IN THE
WORLD: WHAT DO WE KNOW AND
WHAT DO WE NEED TO KNOW?

Frederic S. Mishkin Klaus Schmidt-Hebbel
ColumbiaUniversity Banco Centra de Chile
National Bureau of Economic Research

Resumen

Una década de inflacion en e mundo ofrece lecciones sobre € disefio y aplicacion del esquema de
metas de inflacion (inflation targeting), la conducta de la politica monetariay € desempefio ddl pais
bajo dicho esquema. Este articulo revisa brevemente las principales caracteristicas de disefio de 18
experiencias bagjo € esquema de inflation targeting, analiza estadisticamente s 1o0s paises bgjo este
esquema son estructuralmente diferentes de paises industriales que no persiguen metas de inflacién,
y revisala evidencia existente acerca del éxito de este esquema. La interaccion de las caracteristicas
del disefio del esquemay la conducta de la politica monetaria durante la transicion hacia bajas tasas
de inflacion, son abordados posteriormente. El articulo finaliza con € detalle de temas ain no
resueltos sobre el disefio y aplicacion del esquema de metas de inflacion y su relacion con la politica
monetaria — temas abiertos que tienen que ser abordados en |a proxima década.

Abstract

One decade of inflation targeting in the world offers lessons on the design and implementation of
inflation targeting, the conduct of monetary policy, and country performance under inflation
targeting. This paper reviews briefly the main design features of 18 inflation targeting experiences,
anayzes datigtically if countries under inflation targeting are structurally different from non-
inflation targeting industrial countries, and reviews existing evidence about the success of inflation
targeting. The interaction of inflation targeting design features and the conduct of monetary policy
during transition to low inflation are tackled next. The paper ends by focusing on unresolved issues
on design and implementation of inflation targeting and their relation to the conduct of monetary
policy — open issues that have to be addressed in the next decade of inflation targeting.

We thank Mark Stone for excellent comments, as well as Ben Bernanke, Bennett McCalum, and
other participants at the Centra Bank of Chile Conference on “Ten Years of Inflation Targeting:
Design, Performance, Challenges’ (November 2000) for insightful discussion. We are also grateful
to Verdnica Mies for outstanding research assistance. The views and conclusions presented do not
necessarily reflect the position of Columbia University, the National Bureau of Economic Research
or the Central Bank of Chile. Emails; fsm3@columbia.edu, kschmidt@bcentral.cl.




1. Introduction

The emergence of inflation targeting over the last ten years has been an exciting
development in the approach of centra banks to the conduct of monetary policy. After initia
adoption by New Zedland in 1990, inflation targeting has been the choice of a growing
number of centra banks in industrid and emerging economies, and many more are
consdering future adoption of this new new monetary framework.

One decade of inflation targeting in the world offers lessons on the design and
implementation of inflation targeting, the conduct of monetary policy, and country
performance under inflation targeting. In section 2, this paper reviews briefly the main
design features of 18 inflation targeting experiences, analyzes statistically if countries under
inflation targeting are structurally different from non-inflation targeting industrial countries,
and reviews existing evidence about the success of inflation targeting. The interaction of
inflation targeting design features and the conduct of monetary policy during transition to
low inflation are tackled in section 3. Then the paper focuses on unresolved issues on
design and implementation of inflation targeting and their relation to the conduct of

monetary policy (section 4). Brief conclusions close the paper.

2. What Do We Know about Inflation Targeting after a Decade of World Experience?

2.1 Who does inflation targeting and how?

Inflation targeting started a decade ago, with public announcements of inflation
targets in New Zealand and Chile. According to our count, 19 inflation targeting country
cases have been recorded as of November 2000. They include a variety of experiences that
comprise industrial and emerging economies, transition and steady-state inflation targeters,

semi and full-fledged targeters, old and recent starters, and current and former targeters.®

! Classifying country cases into inflation targeting and other monetary regimes involves subjective choices for
two reasons. First, there is lack of full agreement on the main conditions and features of inflation targeting
and how they apply during transition to low inflation — an issue that we discuss below. Second, some
countries have used simultaneously inflation targets and other nominal anchors (the exchange rate and/or a
monetary aggregate), particularly at their early years of inflation targeting. IMF (2000), Mahadeva and Sterne
(2000), and Sterne (2000) discuss and present comprehensive country classifications of monetary regimes.
Reflecting different classification criteria, recent cross-country studies of IT experiences differ in their
country samples — e.g. Bernanke, Laubach, Mishkin, and Posen (1999), Schaechter, Stone, and Zelmer
(2000), Corbo, Landerretche, and Schmidt-Hebbel (2001), and Corbo and Schmidt-Hebbel (2000).



Figure 1 depicts adoption dates and initial inflation rates (at year of adoption) for the 19-
country sample.?

We introduce two country groups for carrying out our empirical analysis conducted
for the decade of the 1990s (Table 1) — a sample of inflation targeters and a control group
of non-targeters. The first sample of inflation targeters (labeled inflation targeters) is
comprised by a heterogeneous group of 18 industrial and emerging economies. Australia,
Brazil, Canada, Chile, Colombia, Czech Republic, Finland, Israel, Korea, Mexico, New
Zedland, Peru, Poland, South Africa, Spain, Sweden, Thailand, and the United Kingdom
(Finland and Spain dropped out of this group when relinquishing monetary policy at
adoption of the euro in 1999).

The second sample is a control group of 9 industria economies that were not
inflation targeters during the 1990s. Denmark, France, Germany, Italy, Japan, Norway,
Portugal, Switzerland, and the US. Among these are two countries (Germany and
Switzerland) that had explicit monetary targets in place during most of the 1990s® could be
classified as implicit inflation targeters (as argued by Bernanke, Laubach, Mishkin and
Posen, 1999), two countries without explicit targets (Japan and the U.S.), and the remaining
5 European countries that targeted their exchange rate to the deutschmark before adopting
the euro in 1999.*

Inflation targeters exhibit some commonalities and many differences in inflation
targeting preconditions, target design, and operational features. Four stylized facts emerge

from country experiences and features, as summarized in Table 2.

(i) Full-fledged inflation targeting is based on five pillars: absence of other nominal

anchors, an institutional commitment to price stability, absence of fiscal dominance,

2 Starting dates are defined by the first month of the first period for which inflation targets have been
announced previously. For example, the starting date for Chile is January 1991 (the first month of calendar
year 1991, for which the first inflation target was announced in Sep. 1990). The initial inflation level is
defined as the year-on-year CPI inflation rate of the last quarter before the first month of inflation targeting
(for example, the fourth quarter of 1990 in the case of Chile).

3 Germany adopted the euro in early 1999 and Switzerland adopted inflation targeting in 2000.

* The use of this control group of high-income industrial economies with alternative monetary frameworks in
place reflects our objective to link adoption of inflation targeting with structural features, observed in the
world sample of 18 industrial and higher middle-income countries. By defining a control group of high-
performing economies with similar features to those that have adopted inflation targeting makes it statistically
more difficult to identify significant determinants of the choice of inflation targeting than if we had chosen a
control group including devel oping-country non-inflationtargeters.



policy instrument independence, and policy transparency and accountability. While
pillars 2 to 5 are requirements for effective conduct of monetary policy under any regime,
they are particularly important prerequisites for effective policy under inflation targeting.
The reason is that the success of inflation targeting depends so strongly on high market
credibility in the central bank’s resolve and ability to put into place policies geared at
meeting the target. And credibility is fostered by the five institutional pillars.

(i) Inflation adoption ranges from evolutionary to revolutionary. Many countries have
adopted inflation targeting without satisfying one or more of the above mentioned
conditions. For example, Chile and Isragl targeted the exchange rate during most of the
1990s (Israel till does it today). The Bank of England started inflation targeting well
before attaining instrument independence. Most countries adopted inflation targeting well
before achieving high levels of policy transparency (including publication of inflation
reports, inflation projections, and monetary policy meeting minutes) and full accountability.
Some countries — including Colombia, Israel, Korea, Mexico, Peru, and South Africa— do
not publish inflation forecasts yet. On the other extreme is Brazil, who adopted full-fledged
inflation targeting right from the start.

Country experience suggests that adoption of inflation targeting during the 1990s
has been equivaent to a monetary policy learning process. Only by now there is a broad
consensus about the conditions that should be in place for effective full-fledged inflation
targeting. However these prerequisites were less obvious in the first half of the 1990s, when
early inflation targeters perfected their framework by learning from their own and the other
inflation targeters’ cumulative experience.

(i) Inflation ranges from moderately high to very low at inflation targeting adoption
dates. Some countries adopted inflation targeting when their inflation rates were well
above steady-state levels, using inflation targeting as the man device to build up
credibility, bring down inflation expectations, and pursue a path of convergence to low and
stationary inflation. This is the case of early emerging-country inflation targeters that
started at initial inflation rates of 15-45% (Chile, Isragl, Peru) and subsequent emerging-
country adopters where initial inflation was in the range of 7-20% (Czech Republic,



Colombia, Mexico, Poland). This stands in contrast to all industrial-country and some
emerging-country inflation targeters that started at initial inflation close to stationary low
levels.

Multi-year transitions toward steady-state inflation pose serious challenges and
difficulties to inflation targeting, including the need for announcing annual inflation targets
(that are much harder to meet) under conditions of high inflation expectations and limited
policy credibility. We postpone discussion of the issues related to transition to low inflation
to section 3 below.

(iv) Inflation targeters vary widely regarding inflation targeting implementation
features, including target price index, target width, target horizon, escape clauses,
accountability of target misses, goal independence, and overall transparency and
accountability regarding conduct of policy under inflation targeting. Some of these
differences can be attributed to country variation in institutions and history; other reflect the
differences between inflation targeting in transition toward and at low inflation (as
discussed below). Moreover, some differences of inflation targeting design features also
reflect different views among policy makers and academics about how monetary policy

under inflation targeting should be conducted in conditions of low inflation.

2.2 Areinflation targeters different?

Are countries that adopt inflation targeting different from industrial non-inflation
targeters regarding structural conditions and macroeconomic performance? Here we tackle
this question by comparing our sample of 18 inflation targeters to the control group of 9
industrial non-targeters defined above. We focus on the relation between having (or not) an
inflation targeting framework in place and a set of structural, institutional, and
macroeconomic features. The empirical analysis here is necessarily preliminary because (as
discussed in footnote 1) it is not aways easy to decide whether a country should be

classified as engaging in inflation targeting or not.® Furthermore, determining the exact date

® For example, although the central banks of Peru and Colombia do announce inflation targets, their monetary
policy frameworks do not contain many crucial features of an inflation targeting regime (Mishkin and
Savastano, 2000). Korea is classified as an inflation targeter because it does have an announced inflation
target, and yet it appears to have been pursuing a de facto exchange rate peg in the first two years of its



of adoption of an inflation-targeting regime is often quite difficult. Officials at many central
banks we have consulted often give dates for the adoption of inflation targeting that are
earlier than outsiders do (e.g., Bernanke et al., 1999). The uncertainty of dating often
follows from the fact that inflation targeting is adopted gradualy over time, making the
exact date of adoption difficult to determine.

Our data set is comprised by annual variables for 27 countries and 10 years (1990-
1999) of data. The focus is on the discrete inflation targeting regime variable that takes a
value of 1 (when an inflation targeting regime is in place) or 0 (when an aternative
monetary regime is in place) and a set of variables that could be associated with the choice
of an inflation targeting regime.® The latter variables include measures of the use of
aternative nominal anchors (a measure of exchange-rate band width and a monetary target
dummy), structural conditions (trade openness), central bank independence measures
(forma independence, instrument independence, and goa independence), and
macroeconomic variables (the inflation rate and the fiscal surplusratio to GDP).

Table 3 reports cross-country and panel statistics and correlations for inflation
targeting and related variables. The data reflect large variation in al variable categories
across countries and over time in our 27-country sample. Panel correlations are sometimes
very different from cross-country correlations, including cases of changesin signs. Thisisa
likely result of the noise encountered in annua country data — hence we focus on cross-
country correlations.

Having inflation targeting in place is positively and significantly correlated with no
individual variable and negatively and significantly correlated only with monetary growth
targets (MT). Inflation targeting is positively and not significantly correlated with trade
openness (Open), the fiscal surplus ratio to GDP (Fiscal), exchange rate band width (BW),
and central-bank instrument independence CBII), and negatively and not significantly

inflation targeting regime, which isinconsistent with an inflation targeting regime. Note that if we drop these
three countries from the sample the empirical results reported above are not appreciably affected.

® Similar definitions are used for other discrete variables used here (see the Data Appendix for variable
definitionsand sources).



correlated with normalized inflation (INF), central bank formal independence (CBFI), and
central-bank goal independence (CBGI).” .

Next we introduce a multivariate probit model for the likelihood of having an
inflation-targeting regime in place, based on the observation of the variables identified
above. The model specifies the probability of having an inflation targeting regime in place

(Pr (IT]...) asafunction of the variables introduced above:

()  Pr(IT|..) = f(Infl, Open, Fiscal, BW, MT, CBFI, CBGI , CBII )

Expected coefficient signs are positive for Fiscal, BW, and the three measures of
central-bank independence, negative for MT, and ambiguous for Infl and Open.

Before turning to the results we note that caution should be exercised in the causal
interpretation of equation (1). While certain structural features may be exogenous to the
choice of inflation targeting, it is very likely that adoption of inflation targeting requires —
and hence contributes to — renouncing the use of other nominal targets, improving macro
performance (such as reducing inflation and improving the fiscal stance), and strengthening
central bank independence, as we argue below. Hence potential reverse causation should
lead to careful interpretation of the empirical results.

Noisy results for the full panel probit regression led us to report cross-country
results only, based on country decade-averages for each variable, including the dependent
variable, i.e, the inflation-targeting regime choice. We start by discussing the full-sample
results in the first column of Table 4.

Inflation targeting is positively and significantly associated with the level of
(normalized) inflation, a result that reflects that inflation targeting has been adopted by
countries that, on average, have exhibited higher levels of inflation than industrial non-
inflation targeters have. Indeed, most emerging countries have adopted inflation targeting
as a device to bring inflation down to low single-digit levels. And most inflation targeters —

both emerging and industrial-country targeters — made major progress in reducing inflation

" There are only afew large positive or negative correlations among variables other than inflation
targeting. Exceptions are the three measures of central-bank independence, which are highly and positively

correlated with each other.



during or shortly before or after adopting inflation targeting (Bernanke et al. 1999, Corbo et
a. 2000). Countries that trade relatively more (because they are more open and/or smaller
than non-inflation targeters) are significantly more likely to adopt inflation targeting — a
result that reflects that most large industrial countries are not inflation targeters.

Inflation targeting is negatively associated with the fiscal surplus ratio to GDP,
again aresult that follows from having a control group of non-inflation targeters comprised
by 9 industrial countries that, on average, show a stronger fiscal position than the 18
inflation targeters. However, this association does not attain conventional significance
levels.

Inflation targeting is positively but not significantly associated to the width of
exchange rate band. As expected, inflation targeting is negatively and significantly
associated to the adoption of monetary growth targets, reflecting the incompatibility of
having simultaneousdly in place explicit monetary and inflationtargets.

Finaly let's consider the influence of central-bank independence. The likelihood of
having inflation targeting in place is positively associated to central-bank formal
independence (although its coefficient is not significant at conventiona levels) and
significantly to central-bank instrument independence. However inflation targeting is
negatively and significantly associated with central-bank goal independence. The latter
result suggests that central banks —when they have the freedom to determine their target
levels— are more likely to do so under exchange rate or monetary-growth anchors than
when they adopt inflation targets. Hence inflation targeting is associated with surrendering
goal independence to governments. We report in column 2 a regression that drops the less
significant variables. All five remaining regressors become more significant.

The preceeding results are based on the full country sample, that includes three
countries with very high inflation rates in the early 1990s — Brazil, Peru, and Poland.
Dropping the three latter from the sample yields regression results for a restricted 24-
country sample, reported in columns 3 and 4 of Table 4. Coefficient signs, values, and
significance levels change little from those reported for the full sample. Hence our results

arerobust to exclusion of high-inflation outliers.




Performing one more robustness test, we drop Colombia, Korea, and Peru from the
sample. As discussed in footnote 5, there are some questions about whether these three
countries should be classified as inflation targeters. The regression results for this
aternative 24-country sample, reported in columns 5 and 6 of Table 4, also confirm our

full-sample results.

2.3 Isinflation targeting a success story?

On one hand it has been argued that structural features and macroeconomic
performance of inflation-targeting countries differ in some respects from those of countries
that have adopted alternative monetary frameworks (i.e., Bernanke, et a., 1999, Cecchetti
and Ehrmann 2000, Schaechter, Stone, and Zelmer 2000, Corbo and Schmidt-Hebbel 2000,
Corbo, Landerretche, and Schmidt-Hebbel 2000). On the other hand, it has been argued that
some industrial countries without formal inflation targets (like Germany before the euro,
Switzerland before 2000, and the U.S.) pursue a monetary policy that is close to explicit
inflation targeting (Mishkin 1999b). Would this imply that inflation targeting is
observationaly equivalent to aternative monetary frameworks regarding the conduct of
policy and its results? What does a review of the recent empirical literature tell about this
issue?

We focus on this question by conducting a brief review of recent empirica work
evaluating a decade of worldwide experience with inflation targeting. Far from attempting a
comprehensive evaluation, we identify a few selective and tentative conclusions that

provide a partial view of the relative success of inflation targeting. ®

Central bank independence is mutually reinforced with inflation targeting. Country
experience during the 1990s suggests that extending larger degrees of independence to
central banks often supports adoption of inflation targeting. In some countries inflation
targeting was adopted after granting formal and instrument independence to central banks,

as was the case in New Zealand and Chile. In other countries, like the UK, instrument

8 A methodological point isin order. We should keep in mind that inferences about inflation targeters’ success
are still highly tentative, in view of the ambiguities surrounding the sample definitions for inflation-targeting
countries, the possible systemic equivalence of some features of inflation targeting with those of alternative



independence came after inflation targeting. The positive association has been confirmed
by our empirical results for forma and instrument independence, but not for godl
independence.

Communication, transparency, and accountability are mutually reinforced with
inflation targeting. Adoption of inflation targeting has typicaly been followed (and
sometimes preceded) by major improvement in central bank communication with the public
and the markets and significant upgrade in monetary policy transparency. Most inflation
targeters have started publication of inflation reports, monetary policy statements, central-
bank board meeting minutes, central-bank models, and inflation forecasts (see Table 2).
This mgor communication effort conducted by central banks is arguably more important
under inflation targeting than under alternative monetary regimes, considering the central
role played by policy credibility and inflation expectations in attaining inflation targets
(Bernanke et al. 1999).

Inflation targeting has been successful in helping countries to reduce inflation — but
not below levels of industrial non-inflation targeters. The evidence shows that countries
that have adopted inflation targeting reduce their long-run inflation below the levels they
would have attained in the absence of inflation targeting. However inflation targeting does
not yield inflation below the levels attained by industrial countries that have adopted other
monetary regimes, as shown by Bernanke et al. 1999 and our own results above. Adoption
of inflation targeting is typicaly associated to a magor upfront investment in inflation
reduction (Corbo et a. 2000).

Inflation targeting has been tested favorably by adver se shocks. The 1990s, except for
emerging-country financia crises in 1997-99, have been very favorable to the world
economy, led by the largest post-WWII U.S. expansion. This fact has led many observers to
argue that inflation targeting is a yet untested framework, as no major adverse shocks have

put strain on the achievement of low and stable inflation in many inflation targeters. But

monetary regimes, the relevant counterfactual, potential selection bias, and mutual causation of inflation-
targeting adoption and country performance.



thisisincorrect. Many inflation targeters are small open economies that have been subject
to severe shocks in the aftermath of the 1997 Asian criss — as opposed to the large
industrial non-inflation targeters that have been unaffected by these shocks. The combined
adverse financial and terms-of-trade shocks suffered by Australia, Chile, Isragl, and New
Zedland, among other inflation targeters, have led to mgor exchange rate devaluation in
these countries, testing significantly the attainment of their inflation targets. They
weathered this storm successfully, by recording little passthrough from devaluation to
inflation. The 1999-2000 oil price shock represented the second test for oil-importing
inflation targeters, including the above mentioned countries and Brazil, the Czech Republic,
and Poland, among others. Significant increases in imported inflation — through both
energy prices and exchange-rate devaluation — could put in jeopardy these countries
targets. However current casua evidence from many inflation targeters suggests that the
effects of the oil shock on core inflation have been minor, while only temporary and modest

increases in headline inflation are observed.

Inflation targeting has helped in reducing sacrifice ratios and output volatility in
countries that have adopted inflation targeting, to levels close to those in industrial
non-inflation targeters. Bernanke et a. (1999) found that inflation targeting did not make
disinflation less costly, as sacrifice ratios and Phillips curves had not been atered by
inflation targeting. However, based on new evidence for a larger sample of inflation
targeters and non inflation targeters, Corbo et a. (2000) conclude that sacrifice ratios have
declined in emerging countries after adoption of inflation targeting. They also find that
output volatility has fallen in both emerging and industrialized economies after adopting
inflation targeting, to levels that are similar to (and sometimes lower than) those observed
in industrial countries that do not target inflation.

Inflation targeting may have helped in bringing down and guiding inflation
expectations and dealing better with inflation shocks. According to Almeida and
Goodhart (1998) and Bernanke et a. (1999), inflation targeting has not reduced inflation
expectations quickly, only gradually over time. Corbo et al. (2000) report that inflation
forecast errors, based on country VAR models, have fallen consistently with adoption of
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inflation targeting, toward the low levels prevalent in non-targeting industrial countries.
They aso find that inflation persistence has declined strongly among targeters during the
1990s, suggesting that inflation targets have strengthened forward-looking expectations on
inflation, hence weakening the weight of past inflation.

Monetary policy under inflation targeting is flexible inasmuch it responds
symmetrically to inflation shocks and does accommodate temporary inflation shocks
that do not affect the medium-term attainment of the target. Inflation targeters are not
“inflation nutters” (a phrase due to King, 1996) because they typically react symmetrically
to positive and negative shocks, pursue disinflation gradually, and react to temporary output
shocks. Evidence by Cecchetti and Ehrmann (2000) shows that output deviations have a

positive weight in al objective functions of inflation targeters.

Monetary policy is more clearly focused on inflation under inflation targeting and
may have been toughened by inflation targeting. Central-bank mandates to focus on
price stability tend to be strengthened by inflation targeting (Bernanke et a. 1999).
Cecchetti and Ehrmann (2000) have provided evidence that central-bank aversion to
inflation shocks (relative to output shocks) has been toughened with the adoption of
inflation targeting, a conclusion partly confirmed by Corbo et al. (2000).

We conclude that inflation targeting has proven to be a very successful new
monetary framework, both in comparison to inflation targeters’ preceding experience and
relative to alternative monetary regimes adopted by a control group of highly successful

industrial countries that had in place other monetary arrangements during the 1990s.

3. Revidting Operational Design Issues

Our survey in the previous section outlines some elements of the operational design of
inflation targeting regimes. However, there are three design issues that deserve detailed
discussion: 1) the interaction of length of the target horizon, the width of the target range, and
the use of escape clauses; 2) inflation targeting during the transition from high to low inflation;

11



3) who should set the medium-term inflation target; and 4) the role of the exchange rate and

other asset prices. We discuss each of thesein turn.

3.1 Interaction of the Target Horizon, Width of Target Range, Escape Clauses, and Choice of
Core Inflation Targets

A centra problem for the design of inflation targeting regimes is that monetary policy
affects the economy and inflation with long lags. For countries that aready have achieved low
inflation, the lags are estimated to be quite extended — two years or even longer. Yet shorter
time horizons, specifically annua inflation targets, have been quite common in inflation
targeting regimes.

The use of too short atime horizon, particularly when the range of an inflation target is
narrow, can lead to a controllability problem — too frequent misses of the inflation target even
when monetary policy is being conducted optimally. For example, exactly this occurred in
New Zedand in 1995, when the Reserve Bank overshot its one-year-horizon inflation target
range of 0 to 2% by a few tenths of a percentage point. This overshoot made the governor
subject to dismissal under the central banking law, even though it was widely recognized that
the overshoot was likely to be short-lived and that inflation would soon fdl, as it later did.
Although in the New Zealand case the breach of the inflation target range did not result in a
substantial loss of credibility, in other circumstances (or for an emerging market country), this
could result in aserious loss of credibility for the central bank.

Too short a horizon and a narrow target range can also lead to instrument instability, in
which excessve swings in the monetary policy instruments occur when the central bank tries
to hit the inflation target. This problem can be especially serious in a smal, open economy
where a short horizon and narrow range results in greater reliance on manipulating the
exchange rate to achieve the inflation target because exchange rate movements have a faster
impact on inflation than interest rates. The annual target in New Zealand and the 2 percentage
point range for the inflation target was an important reason why the Reserve Bank focused
more on exchange rates in the conduct of monetary policy. This resulted in overly tight
monetary policy at the end of 1996, with the overnight cash rate going to 10% because of fears
that inflation would rise above the target range in 1997.

12



The example of New Zedland in 1996 aso illustrates that too short a horizon and too
narrow a range can aso induce undesired output fluctuations. A consequence of the overly
tight monetary policy at the end of 1996 was that it contributed to the recession in 1997 and
1998, which was made worse by the negative terms-of-trade shock resulting from the East
Agsan criss.

To avoid controllability and instrument instability problems in an inflation-targeting
regime, there are four routes that central banks can take. First, they can build in formal escape
clauses in their inflation-targeting regime to alow for misses of the inflation target under
particular circumstances. Second, they can target core inflation rather than headline inflation.
Third, they can widen the range of the inflation target. Fourth, they can set inflation targets for
severd years ahead.

Only New Zealand has put formal escape clauses into its inflation targeting regime by
alowing for misses of the inflation target range when there are significant changes in the
terms of trade, changes in indirect taxes that affect the price level, and supply shocks such asa
major livestock epidemic. Note that the New Zealand escape clauses are designed to deal with
supply shocks only because they are the only shocks that can be readily identified as being
exogenous. Aggregate demand shocks may be exogenous, but are just as likely to be induced
by monetary policy. Thus alowing central banks to appeal to them to justify misses of an
inflation target would be likely to destroy central bank credibility and undermine the inflation
targeting regime. Thus formal escape clauses, athough providing some increased flexibility,
are only able to partially cope with the controllability and instrument instability problems from
too short a horizon and too narrow atarget range.

An dternative to escape clauses as a method of coping with supply shocksisto target a
core-type inflation measure, which excludes items from the price index such as food and
energy that are especialy subject to supply shocks. Use of a core inflation measure has the
advantage over escape clauses that it involves no discretion after a supply shock occurs which
might cause the public to question the central bank’s honest commitment to achieving the
inflation targets. Instead, which items are to be excluded from the construction of the inflation
measure are decided on ex ante. It is probably why core measures of inflation as targets have
been used more widely than escape clauses.
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However, targeting on core inflation measures also $iares with escape clauses the
disadvantage that it only deals with instrument instability and controllability problems arising
from supply shocks and not from aggregate demand shocks. Furthermore, core inflation
measures have the disadvantage that they are not as well understood by the public as headline
inflation measures, thus making core inflation targets a somewhat wesker communication
vehicle than headline inflation targets. In addition, core inflation measures exclude items that
consumers care a lot about, particularly poorer ones for which food and energy form a larger
share of their budget. If these items are excluded from the inflation measure a central bank
targets, the central bank may be subjected to criticisms that it does not care sufficiently about
poorer members in the society.

Widening the target range, by itsdf, is dso not a solution to controllability and
instrument instability problems. Estimates of the irreducible uncertainty around an inflation
target with a one-year horizon are on the order of 5 percentage points (e.g., Hadane and
Samon 1995, and Stevens and Debelle 1995), athough over time, success with inflation
targeting might decrease the volatility of inflation expectations and hence inflation. Choosing
such a wide range on the inflation target is highly problematic because it will likely confuse
the public about the centra bank's intentions, and the resulting high ceiling for the range is
likely to make the commitment to low inflation less clear cut, thereby reducing the credibility
of monetary policy. This type of problem actually occurred in the United Kingdom in 1995,
when inflation exceeded the target midpoint of 2.5% by over one percentage point, but
without breaching the 4% ceiling, thus giving the Chancellor of the Exchequer cover to resist
the Bank of England's recommendation for tightening of monetary policy (see Bernanke et al.
1999).

Lengthening the target horizon to correspond more closaly to the lags of monetary
policy effects on inflation would seem to be the best solution to the controllability and
instrument ingtability problems. Indeed, given the problems it encountered in 1997 and 1998,
the Reserve Bank of New Zealand now emphasizes a target horizon of six to eight quartersin
their discussion of monetary policy (see Sherwin 1999, and Drew and Orr 1999). Other central
banks, including the Bank of Canada and the Bank of England, have for a long time,
emphasized a target horizon of closer to two years, and this has recently become a feature of

the Chilean targeting regime (Central Bank of Chile, 2000a.)
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However, as Svensson (1997) has emphasized, if central banks are concerned about
output fluctuations (i.e.,, put a weight on output fluctuations in their loss function), then the
inflation forecast should approach the long-run inflation target gradualy over time. This
implies that a horizon even longer than the policy lags might be appropriate for the inflation
target. Such a long horizon for the inflation target may creste problems for an inflation
targeting regime because the long period before there is verification of hitting the target may
weaken credibility, particularly if credibility of the central bank is not high to begin with. One
possible way to deal with this is to recognize that there is an interaction between the optimal
horizon and range for the target: the target horizon could be kept relatively short, say two
years, if the target range is widened. Indeed, widening of the target range from 2 to 3
percentage points is now seen by the Reserve Bank of New Zedand to have improved the
inflation-targeting regime, even though the Bank was initialy not a supporter of this change.
However, widening the target range is not without its problems, as mentioned above, because
it can also increase confusion and weaken the credibility of the targeting regime.®

Another way to adlow for longer horizons is the use of multi-year annual targets so that
the path of the inflation target can approach the long-run inflation goal more gradualy. Thisis
the strategy that has recently been adopted by both Brazil and Mexico (Bank of Brazil, 1999,
and Bank of Mexico 2000). An dternative approach is for the central bank to continue to
announce only one medium-term inflation target, but to also announce a long-run target with a
specified date as to when it should be achieved. A third dternative for the central bank is to
announce only one long-term inflation target and to publish inflation forecasts for future years,
thus describing the expected path of inflation toward the long-run target. This is the approach
that has been recently adopted by Chile (Centra Bank of Chile, 2000b), following other

industrial countries.

® Indeed, one of the authors of this paper has argued elsewhere (Mishkin, 2000a) that a point target for inflation
may be more desirable than atarget range because edges of the target range can take on alife of their own. With
target ranges in place, politicians, financial markets and the public often focus on whether inflation is just outside
or inside the edge of a range, rather than on the magnitude of the deviation from the midpoint. As discussed
above, the opposite problem occurred in the United Kingdom in 1995 when inflation exceeded the target midpoint
by over one percentage point, but without breaching the upper band. The problem with too much focus on the
edges of the range is that it can lead the central bank to concentrate too much on keeping the inflation rate just
within the bands rather than trying to hit the midpoint of the range. It is difficult to imagine a sensible objective
function for policymakers that would justify such asymmetric reactions to inflation rates just inside and outside
thebands.
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3.2 Inflation Targeting During the Transition from High to Low Inflation

When inflation is initidly well aove the long-run inflation goa consistent with price
stability, the credibility of the central bank is likely to be low. In addition, at initially high
inflation rates (say over 10%), inflation is not easily controlled by the monetary authorities.
Thus inflation targeting to achieve a disinflation from a high inflation rate faces extra
challenges.

One way to ded with the complications arisng from an initidly high inflation is to
phase in inflation targeting gradualy, making it more formal with increasing success on the
disinflation front, as suggested by Masson et d. (1997). This is exactly the strategy that has
been pursued by emerging market countries with initidly high inflation (Mishkin, 2000b, and
Mishkin and Savastano 2000).1° For example, when Chile adopted inflation targeting in 1991
with inflation exceeding 20%, the inflation target was treated more as an officia inflation
projection rather than as a forma "hard" target (Morandé and Schmidt-Hebbel 1997, 2000,
Morandé 2001). Over time, the centrad bank put greater emphasis on the price stability
objective and with its success in both disinflating and meeting its inflation objectives, the
public began to interpret those objectives as "hard" targets for which the central bank could be
made accountable. Finaly in May of 2000, the Centra Bank of Chile began to issue an
inflation report-type document, with al the bells and whistles seen in smilar documents in
industrialized countries. For example, this Monetary Policy Report not only outlines
developments on the inflation front and how the Bank intends to achieve its inflation target,
but aso includes inflation and output forecasts, along with confidence intervals for these
forecasts displayed in the famous "fan" charts pioneered by the Bank of England.

Mexico also has been following a gradua approach to implementing inflation
targeting. Senior officias of the Bank of Mexico recently characterized Mexico's monetary
policy framework as being in "a transition period towards a clear-cut inflation targeting
scheme" (Carstens and Werner 1999). For a number of years Mexico has made public an
explicit inflation objective at the time the Minister of Finance submitted to Congress the
government’s economic program for the following year. The Bank of Mexico has increasingly

put an emphasis on the inflation goal as the centra objective of its monetary policy. In 1999,

10|t has even been a feature of the adoption strategy of industrialized countries, who adopted inflation targeting
when inflation has been at rates |ess than 10% (Bernanke et al. 1999).
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after annual inflation at 12.3% fell below the 13% target, for the first time the central bank
announced the 10% inflation target for the year 2000 before the Ministry of Finance submitted
to Congress the economic program for the year. Starting in April of 2000, the Bank of Mexico
has been issuing an Inflation Report, which documents what has been happening on the
inflation front and how the Bank of Mexico intends to achieve its inflation objectives, but does
not provide inflation and output forecasts. In its third Inflation Report, published in October
2000, the Bank of Mexico announced multi-year, annua targets, which converge to along-run
target of 3% to be reached by December 2003.

Weak credibility when inflation is initialy high makes it more likely that the public
and markets may not believe that the centra bank is serious about hitting its targets if
verification has to wait for more than one year in the future. This problem may make it very
difficult for a central bank adopting inflation targeting when inflation is high to choose
inflation targets with horizons longer than a year. As we have seen in the previous subsection,
this presents the centra bank with a dilemma because the lags from monetary policy to
inflation are likely to be longer than a one-year horizon. A solution to this dilemma is to
gpecify a path for the inflation target with multi-year targets, which is what the central banks
of Brazil, Czech Republic, Mexico, and Poland have done since 1998. However, specifying a
multi-year path for the annual inflation targets create the danger that even though a centra
bank is making good progress toward its long-run inflation goa, given the greater uncertainty
of inflation control at high inflation rates it might still deviate substantially from the multi-year
path. This problem can help explain why the Chilean central bank chose not to specify multi-
year inflation targets when it embarked on its inflation-targeting regime in 1990.

When trangiting from high to low inflation, there appears to be a stronger rationale for
adopting a wider range for inflation targets to reflect the substantial uncertainty of inflation
control when inflation is initidly high. However, as discussed in the previous subsection, a
wide range for the inflation target can lead to credibility problems because the government
may be willing to advocate that dl is well on the inflation front when the inflation rate is
substantially above the midpoint of the target range, but is gill below the celling of the range.
A point target, on the other hand, makes this behavior on the part of the government less
likely. Making sure that the government does not weaken the commitment to lowering

inflation is especially important for inflation targeting regimes when inflation is high because
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credibility is so much more precarious in these dtuations. There is therefore a stronger
argument for choosing a point target over atarget range in an inflation-targeting regime during
the trangition from high to low inflation. Interestingly, the Central Bank of Chile switched
from target ranges to point inflation targets in 1994 in the process of hardening its inflation-
targeting regime.

Imperfect credibility during transition from moderately high to low inflation implies
that inflation expectations are more geared to (higher) past inflation than to (lower) officia
inflation targets. Hence inflation inertiais potentialy larger and rapid disinflation is potentialy
more costly in trangtion toward low inflation. Evidence for Chile, based on counterfactual
simulations carried out by Corbo et a. (2001) and Morandé (2001), suggest that a quicker
pace of disinflation toward the long-term 2-4% target would have involved a larger output
sacrifice.

As is argued in Mishkin (2000c), an emphasis on avoiding undershoots of the
inflation target is likely to improve the performance of inflation targeting regimes. When
inflation approaches levels that are consistent with price stability, a symmetric approach to
inflation targeting, in which undershoots are to be avoided just as stongly as overshoots,
makes output declines and deflation less likely, and it aso indicates that the central bank
appropriately cares about output fluctuations, helping to maintain support for its
independence. However, weak credibility when inflation targeting is adopted at relatively
high inflation rates, which is often the situation for emerging market countries adopting
inflation targeting, provides an argument for why an asymmetric approach to inflation
targeting at higher inflation rates may have some advantages. Overshoots of inflation
targets when inflation is still high may create fears that monetary policy is going back to its
old, high-inflation, ways and overshoots could thus have devastating effects on central bank
credibility. At high inflation, the central bank may therefore want to be particularly
aggressive if it thinks there is a possibility that inflation will overshoot the target. This bias
to preventing overshoots of the target necessarily implies that the central bank’s preferences
would be somewhat asymmetric, with overshoots receiving a greater weight in the loss
function than undershoots. For example, the behavior of the Bank of Israel in recent years

seems to be consistent with asymmetric preferences of this type.
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However asymmetric preferences can be taken too far. If the central bank is not
sufficiently concerned about undershoots of the targets, it can produce greater uncertainty
about inflation which interferes with private sector planning. Also, not avoiding
undershoots of the target can lead to sharp declines in aggregate output which can not only
be harmful to the economy, but can also lead to decreased public support for the central
bank and the inflation targeting regime. Even if asymmetric preferences which stress
avoiding overshoots more than undershoots of inflation targets make sense at high inflation

rates, once the transition from high to low inflation is complete, they are no longer

appropriate.

3.3 Who Should Set the Medium-Term Inflation Target?
Debdle and Fischer (1994) and Fischer (1994) make the useful distinction between
goa independence, in which the central bank sets the goas of monetary policy, and instrument

independence, in which the central bank controls monetary policy instruments. Instrument
independence for central banks is supported by the need to insulate the central bank from
short-run political pressures that may lead it to pursue time-inconsistent, expansionary policy
that produces bad long-run outcomes. However, the argument that a central bank’s long-run
preferences should coincide with society’ s preferences, suggests that a central bank should be
goa dependent. Having the government decide on the long-run inflation target for the centra
bank thus receives alot of support.

Whether the government should set the medium-term inflation target rather than the
central bank is atrickier question. If inflation is currently low, the medium-term target is likely
to be the same as the long-run target and so there is no conflict between them, making it easier
to make the case that the government should set the medium-term target, as it does in many
inflation targeting regimes. However, if inflation is currently far from the long-run target, who
sets the medium-term target is more complicated. The length of the lags from monetary policy
to inflation is a technical issue that the central bank is far more qualified to determine than
politicians. Thus how long it should take for inflation to return to the long-run target
necessarily requires judgement about these lags which should be insulated from short-term

political pressure if time-inconsistent policies are to be avoided. This argues for having the
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central bank set the medium-term inflation target because how quickly it approaches the long-
run target reflects the lags of monetary policy effects on inflation.

On the other hand, as Svensson (1997) has shown, preferences on the weight given to
minimizing output fluctuations relative to inflation fluctuations affects the speed at which
inflation should be adjusted toward the long-run goa. Thus if the government's long-run
preferences are to be reflected in monetary policy, there is an argument for the government
having a role in setting the medium-term target because this determines the speed of
convergence of inflation to the long-run target.

Clearly, there is a tradeoff on who should set medium-term inflation targets when
inflation is far from the long-run goa. The argument for instrument independence suggests
that the centrd bank should set the medium-term target, while the argument for goa
dependence suggests that the government should set the medium-term target. For industrial
countries, this may not be that much of a dilemma because medium-term targets and long-run
targets are likely to be quite close. But for countries in the trangition from high to low
inflation, it is far less obvious that the government should determine the medium-term

inflation target.

3.4 The Role of the Exchange Rate and Other Asset Prices

Movements of the exchange rate are clearly a major concern of centra banks in
inflation targeting as well as non-inflation targeting countries. Changes in the exchange rate
can have a mgjor impact on inflation, particularly in small, open economies. For example,
depreciations lead to arise in inflation as a result of the pass through from higher import prices
and greater demand for exports, particularly in a small, open economy. In addition, the public
and paliticians pay attention to the exchange rate and this puts pressure on the centra bank to
alter monetary policy. An appreciation of the domestic currency can make domestic business
uncompetitive, while a depreciation is often seen as a signa of failure of the central bank, as
has recently been the case for the European Central Bank, even if thisview is an unfair one.

Emerging market countries, quite correctly, have an even greater concern about
exchange rate movements. Not only can a rea appreciation make domestic industries less
competitive, but it can lead to large current account deficits which can make the country more

vulnerable to currency crisis if capitd inflows turn to outflows. Depreciations in emerging
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market countries are particularly dangerous because they can trigger a financia crisis along
the lines suggested in Mishkin (1996a, 1999d). These countries have much of their debt
denominated in foreign currency and when the currency depreciates, this increases the debt
burden of domestic firms. Since assets are typicaly denominated in domestic currency and so
do not incresse in value, there is a resulting decline in net worth. This deterioration in balance
sheets then increases adverse selection and moral hazard problems, which leads to financia
instability and a sharp decline in investment and economic activity. This mechanism explains
why the currency crises in Mexico in 1994-95 and East Asiain 1997 pushed these countries
into full-fledged financia crises, which had devastating effects on their economies.

The fact that exchange rate fluctuations are a mgor concern in SO many countries
raises the danger that monetary policy, even under an inflation-targeting regime, may put too
much focus on limiting exchange rate movements. The first problem with a focus on limiting
exchange rate movements is that it runs the risk of transforming the exchange rate into a
nomina anchor that takes precedence over the inflation target. For example, as part of its
inflation targeting regime, Isragl had an intermediate target of a quite narrow exchange rate
band around a crawling peg, whose rate of crawl was set in a forward-looking manner by
deriving it from the inflation target for the coming year. Even though the Bank of Isradl
downplayed the exchange rate target relative to the inflation target over time, it did dow the
Bank's efforts to win support for disinflation and lowering of the inflation targets (see
Bernanke et d., 1999).

The second problem from a focus on limiting exchange rate fluctuations is that the
impact of changes in exchange rates on inflation and output can differ substantially depending
on the nature of the shock that causes the exchange rate movement. Different monetary policy
responses are thus needed depending on the nature of the shock. If the domestic currency
depreciates because of a pure portfolio shock, inflation is likely to rise and the appropriate
response to keep inflation under control is for the monetary authorities to tighten monetary
policy and raise interest rates. If the depreciation occurs in an emerging market country which
has a substantial amount of foreign-denominated debt, tightening monetary policy to prevent a
sharp depreciation may be even more necessary to avoid financia instability (for the reasons
mentioned above). On the other hand, if the exchange rate depreciation occurs because of red
shocks, the impact is less likely to be inflationary and a different monetary policy response is
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warranted, but even here it depends on the nature of the shock. A negative terms-of-trade
shock, which lowers demand for exports, reduces aggregate demand and is thus likely to be
deflationary. In this Situation, the correct interest rate response is to lower interest rates to
counteract the drop in aggregate demand, and not to raise interest rates. If the negative terms-
of-trade shock instead is due to arise in import prices, there is a negative income effect, which
could be offset by lowering interest rates. But there is dso a direct inflationary effect,
particularly if there is high indexation and pass-through that might suggest that interest rates
should rise in order to prevent second-round effects.

One graphic example of where a focus on limiting exchange rate fluctuations helped
induce the wrong policy response occurred in New Zeadland in 1997 and 1998. As was
mentioned above, the short horizon for the inflation target in New Zeadland led the Reserve
Bank to focus on the exchange rate as an indicator of the monetary policy stance because of
the direct impact of exchange rate movements on inflation. By early 1997, the Reserve Bank
institutionalized this focus by adopting as its primary indicator of monetary policy a Monetary
Conditions Index (MCI) similar to that developed by the Bank of Canada. The idea behind the
MCI, which is a weighted average of the exchange rate and a short-term interest rate, is that
both interest rates and exchange rates on average have offsetting impacts on inflation on the
assumption that portfolio shocks dominate exchange rate movements. With the negative terms
of trade shock in 1997, the adoption of the MCI in 1997 led to a questionable monetary policy
response to the East Asan crisis. With depreciation setting in after the crisis began in July
1997 after the devaluation of the Thai baht, the MCI began a sharp decline, indicating that the
Reserve Bank needed to raise interest rates, which it did by over 200 bass points. The result
was very tight monetary policy, with the overnight cash rate exceeding 9% by June of 1998.
Because the depreciation was due to a substantia negative terms of trade shock which
decreased aggregate demand, the tightening of monetary policy, not surprisingly, led to a
recession and an undershoot of the inflation target range with actua deflation occurring in
19991 The Reserve Bank of New Zealand did eventually reverse its course, sharply lowering
interest rates beginning in July 1998 after the economy had entered a recession. It aso

11The terms of trade shock, however, was not the only negative shock the New Zealand economy faced
during that period. Itsfarm sector experienced a severe drought which aso hurt the economy. Thus a mistake in
monetary policy was not the only source of the recession. Bad luck played arole too. See Drew and Orr (1999)
and Brash (2000).
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recognized the problems with using an MCI as an indicator of monetary policy and abandoned
it in 1999. Now the Reserve Bank operates monetary policy in a more conventiona way,
using the overnight cash rate as its policy instrument, with far less emphasis on the exchange
rate in its monetary policy decisons.

Another example in where exchange rate fluctuations were limited was the case of
Chile in 1998. At that time Chile's inflation targeting regime aso included a focus on limiting
exchange rate fluctuations by having an exchange rate band with a crawling peg which was
(loosdly) tied to lagged domestic inflation. In response to the combined financial and terms-of-
trade shock due to the Asian criss, the Central Bank of Chile adopted a stringent monetary
policy and a defense of the peso with a narrowing of the exchange rate band and intervention
in the foreign exchange market. When the economy entered into a mild recession in late 1998,
the tight monetary policy was reversed when interest rates were lowered and the peso was
allowed to decline. The exchange rate band was abolished in September 1999 and the peso
floats freely since then.

The contrast of the experience of New Zealand and Chile during this period with
Austrdia, another small open economy with an inflation-targeting regime, is reveding. Prior
to adoption of its inflation-targeting regime in 1994, the Reserve Bank of Austrdia had
adopted a policy of alowing the exchange rate to fluctuate without interference, particularly if
the source of the exchange rate change was a real shock, like a terms of trade shock. Thus
when faced with the devaluation in Thailand in July 1997, the Reserve Bank recognized that it
would face a substantial negative terms of trade shock because of the large component of its
foreign trade conducted with the Asian region and that it should not fight the depreciation of
the Austrdian dollar that would inevitably result.'? Thus in contrast to New Zedand, it
immediately lowered the overnight cash rate by 50 basis points to 5% and kept it near at this
level until the end of 1998, when it was lowered again by another 25 basis points.

Indeed, the adoption of the inflation-targeting regime probably helped the Reserve
Bank of Australia to be even more aggressive in its easing in response to the East Asan crisis
and helps explain why their response was so rapid. The Reserve Bank was able to make clear

that easing was exactly what inflation targeting caled for in order to prevent an undershooting

12See McFarlane (1999) and Stevens (1999).
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of the target, so that the easing was unlikely to have an adverse effect on inflation
expectations. The outcome of the Reserve Bank's policy actions was extremely favorable. In
contrast to New Zedland and Chile, real output growth remained strong throughouit this period.
Furthermore, there were no negative consequences for inflation despite the substantia
depreciation of the Audraian dollar against the U.S. dollar by close to 20%: inflation
remained under control, actualy falling during this period to end up dightly under the target
range of 2 to 3%.

The discussion above therefore suggests that targeting on an exchange rate is likely to
worsen the performance of monetary policy. This, however, does not imply that central banks
should pay no attention to the exchange rate. An important transmission mechanism for
monetary policy is the exchange rate and its level has important effects on inflation and
aggregate demand depending on the nature of the shocks, particularly in smal, open
economies. Therefore the central bank needs to closely monitor exchange rate developments
and factor them into its decisons on setting monetary policy instruments. A depreciation of
the exchange rate due to portfolio shocks requires a tightening of monetary policy in order to
keep inflation from rising. On the other hand, a depreciation from a negative terms of trade
shock — when due to falling export prices — requires a different response, an easing of
monetary policy as Australiadid in 1997.

There is another reason why central banks should not pursue a benign neglect of
exchange rates, an issue that is particularly relevant for emerging market countries, as is
emphasized in Mishkin (2000b) and Mishkin and Savastano (2000). For the reasons discussed
earlier, emerging market countries with large foreign-denominated debt may not be able to
afford sharp depreciations of their currencies, which can destroy balance sheets and trigger a
financia cridgs. Central banks in these countries may thus have to smooth "excessive'
exchange rate fluctuations, but would not involve attempting to prevent the exchange rate
from reaching its market-determined level over longer horizons. Exchange rate smoothing via
foreign exchange market interventions might be necessary at times because of the possibility
that such interventions can prevent dynamics in the micro structure of this market that may
lead to exchange rate fluctuations that are divorced from fundamentals. However, continuing
exchange market interventions, particularly ungerilized ones, ae likedy to be

counterproductive because they are not transparent. Instead, exchange rate smoothing via
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changes in the interest rate instrument will be more transparent and indicate that the nominal
anchor continues to be the inflation target and not the exchange rate. Central banks should aso
explain to the public the rationale for exchange rate intervention in a manner analogous to that
for interest-rate smoothing, i.e, as a policy amed not at ressting market-determined
movements in an asset price, but at mitigating potentially destabilizing effects of abrupt and
sustained changes in that price.

The conclusion that targeting on the exchange rate is likely to worsen the performance
of monetary policy aso applies to targeting other asset prices. Clearly, setting monetary policy
instruments to achieve inflation targets requires factoring in asset price movements. Changes
in asset prices like those on common stock, housing or long-term bonds have important effects
on aggregate demand and inflation and are important transmission mechanisms for monetary
policy (e.g., Mishkin 1996b). However, the response to fluctuations in these asset prices
cannot be mechanical because, depending on the nature of the shocks driving these asset
prices, optimal monetary policy responds in different ways. Furthermore, because many asset
prices matter, targeting on just one would be suboptimal.

It is aso highly problematic for a central bank to target variables that are hard to
control — and clearly asset prices such as housing and stock prices fal into this category.
Central banks often look foolish if they act to control asset prices and then are unable to do so.
Furthermore, when central banks act as if they can control asset prices like those on common
stocks, the public often begins to fear that central banks may be too powerful, thus potentially
causing the public to question support for central bank independence. Some researchers (e.g.,
Cecchetti, Genberg, Lipsky, and Wadwani 2000) have suggested that the monetary authorities
should act to limit asset price bubbles to preserve financial stability, but to do this successfully
the monetary authorities need to know what are appropriate asset values. To think that
government officials, even if they are central bankers, know better what the asset prices should
be than private markets, who have stronger incentives to get things right, is, to say the least,
highly presumptuous. Furthermore, as pointed out in Bernanke and Gertler (1999), an inflation
targeting approach which does not target asset prices, but makes use of an information-
inclusive gtrategy in setting policy instruments, does have the ability to make asset price
bubbles less likely, thereby promoting financia stability.
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The bottom line is that the optima conduct of monetary policy requires that many
asset prices, whether exchange rates, stock prices, housing prices, and long-term bond prices,
be factored into decisions about the setting of monetary policy instruments. Yet doing so is
completely congistent with inflation targeting, which is an information inclusive strategy for
the conduct of monetary policy. Targeting asset prices is, on the other hand, likely to lead to
serious mistakes in monetary policy, and may weaken not only the commitment to the

inflation target as a nomina anchor, but also the support for central bank independence.

4. Some Unresolved | ssues

Inflation targeting regimes are continualy evolving as experience and new research
suggests better ways to conduct monetary policy. Two unresolved issues centra to inflation
targeting regimes, which are currently high on the research agenda of monetary economists,
are: 1) what is the optimal long-run inflation goal?, and 2) would the price level be better to
target rather than inflation?

4.1 Long-Run Inflation Goal
A key question for any central bank using an inflation targeting strategy is what the

long-run god for inflation should be. Much research finds that there is a negative relationship
between inflation and economic growth, ** but as pointed out in Bruno and Easterly (1996), the
evidence for this negative relaionship is weak at low inflation rates.

Because the empirical evidence on the direct relationship between inflation and growth
is unlikely to help discriminate between different long-run goals which are less than 10%,
another gpproach to deciding on the appropriate long-run inflation target is to ask the deeper
question of what does price stability mean? Alan Greenspan has provided a widely-cited
definition of price stability: a rate of inflation that is sufficiently low that households and
businesses do not have to take it into account in making everyday decisions. This definition of
price stability is a reasonable one and, operationally, any inflation number between 0 and 3%
seems to meet this criterion. Some economists, Martin Feldstein (1997) and William Poole

13E g., see Kormendi and Meguire (198), Grier and Tullock (1989), Cozier and Selody (1992), Fischer (1993),
Anderson and Gruen (1995), Barro (1995), and Andres and Hernando (1999).
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(1999) being prominent examples, argue for a long-run inflation goa of 0%, which has the
psychologica apped of the "magic number" of zero. Indeed one concern is that an inflation
goa greater than zero might lead to a decline in centra bank credibility and instability in
inflation expectations, which could lead to an upward creep in inflation. However, evidence in
Bernanke et a. (1999) suggests that maintaining a target for inflation above zero, but not too
far above (less than 3%), for an extended period, does not lead to instability in the public's
inflation expectations or to adecline in central bank credibility.

One prominent argument againgt setting the long-run inflation target above zero, raised
by Akerlof, Dickens and Perry (1996), is that setting inflation at too low a level produces
inefficiency and will result in a higher natural rate of unemployment. They argue that
downward rigidity of nominal wages, which they say isconsistent with the evidence, indicates
that reductions of real wages can occur only through inflation. The implication is that a very
low rate of inflation might prevent rea wages from adjusting downward in response to
declining labor demand in certain industries or regions, thereby leading to increased
unemployment and hindering the re-allocation of labor from declining sectors to expanding
sectors.

The evidence for the Akerlof-Dickens-Perry mechanism through which low inflation
raises the natural rate of unemployment is not at al clear cut. Carruth and Oswald (1989),
Ingrams (1991), McLaughlin (1994), and Yates (1995) find little evidence for downward
nominal rigidities in wages in the United States and the United Kingdom. Also as pointed out
by Groshen and Schweitzer (1996, 1999), inflation not only can put "grease" in the labor
markets and allow downward shifts in real wages in response to a decline in demand aong the
lines of Akerlof, Dickens and Perry (1996), but can aso put in "sand" by increasing the noise
in relative real wages. This noise reduces the information content of nomina wages and hence
the efficiency of the process by which workers are allocated across occupations and industries.

A more persuasive argument for a long-run inflation goal above zero is that it makes it
less likely that the economy will experience episodes of deflation. A key factor that is found to
promote episodes of financial ingtability in industria countries is deflation (Mishkin 1991,
1997). Because debt contracts in industridlized countries frequently have long maturities, a
deflation leads to an increase in the real indebtedness of firms and households, which leads to
a decline in net worth and a deterioration in their balance sheets. Irving Fisher (1933) named
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this phenomenon “debt deflation” (but which might be more accurately referred to as “debt
inflation in rea terms through deflation”) and saw it as a mgor factor promoting the economic
downturn during the Great Depression.**  With less net worth, adverse sdection and mord
hazard problems increase for lenders and so they cut back on lending. The decline in net worth
leads to a decline in the amount of collatera a lender can grab if the borrower's investments
turn sour, and the reduction in collateral therefore increases the consequences of adverse
selection because in the case of a default losses from loans are likely to be more severe. In
addition, the decline in net worth increases mora hazard incentives for borrowers to take on
excessive risk because they now have less to lose if their investments go sour. This reasoning
indicates that deflation can promote financial instability in industrialized countries through the
debt-deflation mechanism, a recent example of which is what has happened in Japan in the last
decade (Mishkin 1998 and Bernanke 1999).

Another reason for choosng an inflation goa that makes deflation unlikely is that
deflation may make it more difficult to conduct monetary policy. With more frequent periods
of deflation resulting from too low aleve of the inflation target, it will become more common
that short-term interest rates will hit a floor of zero during deflations, as occurred during the
Great Depression and in Japan recently. One argument that some economists make is that
when the interest rate hits a floor of zero, monetary policy becomes ineffective™ This
argument is a fdlacy for the reasons outlined in Meltzer (1995) and Mishkin (1996b).
Monetary policy works through many other asset prices besides those of short-term debt
securities, and so even when short-term interest rates hit the floor of zero, monetary policy can
still be effective, and indeed was so during the Great Depression (see Romer 1992).

Nonetheless, monetary policy becomes more difficult during deflationary episodes
when interest rates hit a floor of zero because the usua guides to the conduct of monetary
policy are no longer relevant. In recent years, much of the research on how central banks

should optimally conduct monetary policy focus on so-called Taylor rules, in which the central

14 Technically this debt-deflation mechanism requires that the deflation be unanticipated: i.e., it is asurprise after
the debt contracts have been written. Because in industrial countries many of these contracts are so long, even a
deflation that becomes anticipated after aperiod of time, still is unanticipated from the point of view of many debt
contracts and the debt deflation story still holds. Clearly, if debt contracts are of very short duration, asistypically
the case in emerging market countries, then deflations, even when they occur, are less likely to be unanticipated
and so the debt deflation mechanism isinoperative (seeMishkin 1997).

15Summers (1991) is one prominent example, and recently officials of the Bank of Japan have used this
argument to indicate that expansionary monetary policy islikely to beineffective in promoting Japanese recovery.
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bank sets the short-term interest rates at a level which depends on both output and inflation
gaps. The Taylor (1999) volume is an excellent example of this type of research. However,
once the interest rate hits a floor of zero, all of the research on optimal monetary policy rules
represented by work of the type in the Taylor (1999) volume is no longer useful because
manipulating short-term interest rates is no longer an effective tool of monetary policy. In such
a deflationary environment, central banks do have the ability to lift the economy out of
recesson by pursuing expansionary policy and creating more liquidity, but it becomes much
less clear how far they need to go. This rightfully makes central bankers quite uncomfortable.
Therefore, an important disadvantage of too low a level of the long-run inflation target is
therefore that it makes it more likely that deflationary environments will occur in which
central bankers will be more a sea without the usua knowledge to guide them, making it
harder for them to get monetary policy exactly right.

Another reason why central banks might be better off with a long-run inflation goa
above zero, is that it is crucid that they not be perceived as being overly obsessed with
controlling inflation at the expense of output stability. If a centra bank is perceived as an
"inflation nutter" in Mervyn King's (1996) terminology, in which the central bank puts no
weight on output fluctuations in making its decisions about monetary policy, it is likely to lose
the support of the public. Too low an inflation target, say O or even 1%, may signa to the
public that the central bank does not care sufficiently about the public's concerns.

On the other hand, Fischer (1986), Feldstein (1997) and the papers in Feldstein (1999)
find that lowering the inflation rate to zero in industria countries from currently low levels
reduces distortions caused by the interaction of inflation with the tax system, and this can
produce substantial welfare gains, on the order of 1% of GDP.®* However, these distortions
can aso be eiminated by changes in the tax code and so it is not clear that they provide a
justification for choosing a zero long-run inflation god.

Emerging market countries that grow at high levels may be better off having inflation
rates dightly higher than those in industrialized countries. High growth countries typicaly

experience rea exchange rate appreciation by an amount proportional to the relative difference

18\Welfare costs arising from inflation because interest is not paid on high-powered money (the so-called "shoe
leather" costs) are estimated to be an order of magnitude smaller than costs due to tax distortions and are thus
unlikely to be important for deciding the optimal long-run inflation goal. For recent papers, see Lucas (1981),
Fischer (1986), Cooley and Hansen (1989), and Lucas (2000).
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of traded to non-traded sector productivity growth relative to the rest of the world (the Harrod-
Belassa-Samuelson effect). If it is appropriate for these countries to am at traded goods
inflation similar to industridized countries in the long run, then trend rea appreciation
requires a domestic non-traded goods inflation that is somewhat higher. Hence the long-run
inflation goal in high growth economies might need to be dightly higher than it would be
desirable for average-growth countries. This provides an explanation for why in Chile, a high-
growth country, the long-term inflation target range has been chosen at 2-4% per year.

In sum, given the conflicting arguments above, what is an appropriate long-run goa
for inflation is still an open question. As a practical matter, all inflation targeting countries
have chosen long-run inflation goals dightly above zero, with the midpoints of the long-run
target ranges lying between 1 and 3% (see Table 1). Future research may help centra banks to
decide on whether along-run goal outside this range is appropriate and provide more precision
asto what this goal should be.

4.2 Price Levd Versus Inflation Target

Currently, al countries who have adopted inflation targeting have chosen to target
inflation rather than the price level. However, which of these two targets would result in better
economic performance is also an open question.

There are two key advantages of a price-level target relative to an inflation target. The
first is that a price-level target can reduce the uncertainty about where the price level will be
over long horizons. With an inflation target, misses of the inflation target are not reversed by
the central bank. The result is that inflation will be a stationary stochastic process, that is,
integrated of order zero, 1(0), while the price level will be nonstationary, an 1(1) process. The
result is that the uncertainty of where the price level will be in the future grows with the
forecast horizon. This uncertainty can make long-run planning difficult and may therefore lead
to a decrease in economic efficiency. Although McCallum (1999) has argued that the amount
of long-run uncertainty about the future price level that would arise from successful adherence
to an inflation target may not be all that large, it still complicates the planning process and may
lead to more mistakes in investment decisions.

The second possible advantage of a price-level target is that in modes with a high

degree of forward-looking behavior on the part of economic agents (e.g., Svensson 1999,
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Woodford 1999, Svensson and Woodford 1999, Clarida, Gali, and Gertler 1999, Ditmar,
Gavin, and Kydland 1999, 2000, and Vestin 2000) it produces less output variance than an
inflation target. However, empirical evidence (e.g., Fuhrer 1997) does not clearly support
forward-looking expectations formation, and models with forward-looking behavior have
counterintuitive properties that seem to be inconsistent with inflation dynamics (Estrella and
Fuhrer 1998).

The traditiona view, forcefully articulated by Fischer (1994), argues that a price-level
target produces more output variability than an inflation target because unanticipated shocks to
the price level are not treated as bygones and must be offset.!” A price-level target requires
that overshoots or undershoots of the target must be reversed and this could impart
significantly more volatility to monetary policy and, with sticky prices, to the real economy in
the short run.

Although the models with forward-looking price setting cited above do not find that
this feature of a price-level target increases output variability, they do not focus on one
particular problem with a price-leve target: the fact that a price-level target may lead to more
frequent episodes of deflation. As we have seen in the previous subsection, episodes of
deflation present policymakers with two problems: a possible increase in financial instability
with potential high output losses for the economy and an increased likelihood that nominal
interest rates hit afloor of zero, making the conduct of monetary policy more complicated.

Another problem for a price-level target that has received little attention in the
literature is the presence of measurement error in inflation. Most research on measurement
error takes the view that it is inflation that is measured with error rather than the price level
and this was the approach taken by the Boskin Commission.'® This implies that the
measurement error in the price level is 1(1), so that a price-level target results in growing
uncertainty about the true price level as the forecast horizon grows. Thus many of the
arguments that a price-level target results in lower long-run uncertainty about the true price
level may be overstated.

YThis view is supported by simulations of macroeconometric models with backward-looking expectations
which typically find that a price-level target leads to greater variability of output and inflation than an inflation
target. E.g., see Haldane and Salmon (1995).

18See Boskin et al. (1996), Moulton (1996), and Shapirio and Wilcox (1996), for example.

31



The conflicting arguments above indicate that whether price leve rather than inflation
targets would produce better outcomes is an open question. Given this uncertainty about the
benefits of price level targeting, it is not surprisng that no central bank has decided to target
the price leve in recent years. However, the arguments made here for preferring an inflation
target over a price-level target, do not rule out hybrid policies, which combine features of an
inflation and a price-level target and so might provide the best of both worlds.

An inflation target could be announced with a commitment to some error correction in
which target misses will be offset to some extent in the future. Recent research shows that an
inflation target with a small amount of error correction can substantially reduce the uncertainty
about the price levd in the long run, but still generate very few episodes of deflation (e.g.,
Black, Macklem, and Rose 1997, King 1999, and Battini and Yates 1999). Furthermore, by
putting a small weight on the price level error correction term, the trade-off between output
and inflation fluctuations can be improved (e.g., see dso Williams 1999, Smets 2000, Gaspar
and Smets 2000, McLean and Pioro 2000). Evauating hybrid policies of this type is likely to
be amagjor focus of future research.

One issue that would have to be addressed if such a hybrid policy was adopted is how
it could be explained to the public. As is emphasized in Bernanke and Mishkin (1997),
Mishkin (1999b), and Bernanke et a. (1999), critical to the success of inflation targeting is
that it provides a vehicle for more effective communication with the public. The public will
clearly not understand the technical jargon of error correction models. However, an error
correction feature of an inflation targeting regime could be fairly easily communicated by not
only announcing an intermediate-term inflation target, but also by indicating that there is a
target for the average inflation rate over alonger period, say five years.

Another hybrid policy is to pursue an inflation target under norma conditions, but
provide for an escape clause which puts in place a price level target only when the unusua
condition of deflation sets in, particularly if interest rates near a floor of zero. The inflation
target under norma conditions would not require that overshoots of the inflation target be
reversed and so would not make episodes of deflation more likely. On the other hand, when
deflation sets in, then putting in place a price level target to induce expectations of reflation of
the economy would not only make it less likely that nominal interest rates would hit a floor of

zero, but aso would lead to higher inflation expectations which would lower red interest
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rates, thereby stimulating the economy, and would help induce a rise in the price level that
would repair balance sheets. Given the success of a price level target in ameliorating the
effects of the Great Depression in Sweden in the 1930s (Berg and Jonung 1998), price level
targets have recently been proposed to help jump start the Japanese economy (e.g., Bernanke
1999, Blinder 1999, Goodfriend 1999, and Svensson 2000).

5. Conclusions

The emergence of inflation targeting over the last ten years has been an exciting
development in the approach of central banks to the conduct of monetary policy. The review
in this paper has indicated that inflation targeting has been quite successful in controlling
inflation and improving the performance of the economy. However, as our discussion of
operational design issues for inflation targeting and unresolved issues, there is still much to
learn about how to best operate inflation targeting regimes. We expect that future experience
and research will help us to refine the inflation targeting approach, hopefully improving the
process of monetary policymaking further.
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Data Appendix

Definitions and sources of the data used in section 2 are the following.

IT: dummy variable for having in place inflation targeting. Specifies a value of 1 (0 otherwise) for ayear for
which at least 6 months are covered by a previously announced inflation target.
Source: country sources and Schaechter et al. (2000).

p: CPI inflation, normalized as percentage variation of the annual average CPI divided by one plus the
percentage variation of the annual average CPI.
Source: IMF: “International Financial Statistics’, various issues, code 64e.

MT: dummy variable for having in place monetary growth targets. Specifies a value of 1 (0 otherwise) for a
year for which any month is covered by a previously announced monetary target.
Source: country sources and JP Morgan: “Guide to Central Bank Watching”.

BW: exchange-rate band width, normalized as the band width divided by one plus the band width.
Source: IMF: “Exchange Arrangements and Exchange Restrictions’, various issues.

Fiscal: theratio of the government surplusto GDP.
Source: country sources and IMF: “International Financial Statistics’, various issues, codes 80 and 99b.

Fin: financial depth measured as the ratio of M2 to GDP.
Source: country sources and IMF: “International Financial Statistics’, various issues, codes 80 and 99b.

Open: trade openness measured as the ratio of the sum of exports and importsto GDP.
Source: country sources and IMF: “International Financial Statistics’, codes 90c, 98c, and 99b.

CBFI: dummy for central-bank formal independence. Specifies avalue of 1 (0 otherwise) for ayear for which
any month is covered by central-bank formal independence. Formal independence is attained when a central
bank is established as alegally independent and/or autonomous state institution.

Source: country sources and JP Morgan: “Guide to Central Bank Watching”.

CBGI: dummy for central-bank goal independence. Specifies a value of 1 (0 otherwise) for a year for which
any month is covered by central-bank goal independence. Goal independence is attained when the Central
Bank alone determines the levels for its monetary policy targets (i.e., exchange rate, monetary growth, and/or
inflation targets). When target levels are determined separately by the government or congress, jointly by the
bank and either government or congress, or when a government representative casts votes on central bank
board decisions, the central bank is considered goal -dependent.

Source: country sources and JP Morgan “ Guide to Central Bank Watching”.

CBII: dummy for central-bank instrument independence. Specifies a value of 1 (0 otherwise) for a year for
which any month is covered by central-bank instrument independence. Instrument independence is attained
when the central bank sets freely its instrument in its pursuit of monetary policy goals. When central bank
policy decisions are either subject to government approval or can be reversed by the government, instrument
independenceisnot in place.

Source: country sources, JP Morgan: “Guide to Central Bank Watching”, and Schaechter et al. (2000).
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Inflation at Adoption of Inflation Targetingin 19 Countries. 1988-2000

Figurel
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Note: Annual inflation rates are those observed one quarter before adopting I T.
Source: Authors' calculations based on data from IFS, country sources, and Schaechter et a. (2000).

Tablel

Country Samples of Inflation Targetersand Non-Targeters

Inflation Targeters

Non-Targeters

Augtralia United Kingdom Denmark
Brazil Mexico France
Canada New Zealand Germany
Chile Peru Italy
Colombia Poland Japan

Czech Republic South Africa Norway
Finland Spain Portugal
Israel Sweden United States
Korea Thailand Switzerland




Table?2
| mplementation and Design of Inflation Targetingin 19 Countries

Country Date Target Price  Target Width Target Horizon Escape Clauses Accountability of  Target set by Publications and
Introduced Index Target Misses Accountability
Australia Sep. 1994 Core CPI 2-3% Over onebusiness None None Jointly by Pub. of inflation report.
cycle Gov and CB Pub. of inflation projections (2-
year point estimate)
Brazil Jun. 1999 HeadlineCPI  1999: 8% (+ 2%) lyear None I ssuance of open Govin Pub. of inflation report.
2000: 6% (+ 2%) letter to Minister of consultation Pub. of inflation projections (2-
2001: 4% (+ 2%) Financeexplaining with CB year fanchart).
target breach and Pub of extract of Board meetings.
measurestaken (and Pub. of modelsused for inflation
the timerequired) to outlook
bring inflation within
thetarget
Canada Feb. 1991 Core CPI 1991: 3-5% 1991: 22 months Revisionof target  Public explanation Jointly by Pub. of monetary policy report.
(excl. food, 1992: 2-4% Since 1992: multi- path under Gov and CB Pub. of inflation projections (1-
energy, and Jun. 94: 1.5-3.5% year exceptional year point estimate)
indirecttaxes)  1995-2001: 1-3% circumstances
(ex. major ail
price shock,
natural disaster)
Chile Jan. 1991 HeadlineCPI  1991: 15-20% 1991-2000: 1 year None None CBin Pub. of inflation report (2000).
1992: 13-16% 2001 onwards: consultation Pub. of minutesof monetary
1993: 10-12% indefinite with Gov policy mestings.
1994: 9-11% Pub. of inflation projections (2-
1995: + 8% year fanchart)
1996: + 6.5%
1997: + 5.5%
1998: + 4.5%
1999: +4.3%
2000: + 3.5%
2001 onwards: 2-
4%
Colombia Sep. 1999 HeadlineCPI  1999: 15% lyear None None Jointly by Pub. of inflation report
2000: 10% Gov and CB
2001: 8%

2002: 6%




I mplementation and Design of Inflation Targetingin 19 Countries

Country Date Target Price  Target Width Target Horizon Escape Clauses Accountability of  Target set by Publications and
Introduced Index Target Misses Accountability
Czech Jan. 1998 Core CPI 1998: 5.5-6.5% lyear Natural disasters,  None CB Pub. of inflation report (1998).
Republic (excl. 1999: 4-5% global raw Pub. of minutesof monetary
regulated 2000: 3.5-5.5% material price policy meetings.
pricesand 2001: 2-4% shocks, exchange Pub. of inflation projections (1-
indirect taxes) rate shocks year range)
unrelated to
domestic
economic
fundamentalsand
monetary policy,
and agricultural
production shocks
Finland Feb. 1993 Core CPI Annual averageof Until 1995: multi- None None CB None
to Jun. (excl.indirect 2% by 1995 year
1998 taxes, Since 1996: indefinite
subsidies,
housing
prices, and
mortgage
interest)
Israel Jan. 1992 HeadlineCPI  1992: 14-15% lyear None Publicexplanationof  Govin Pub. of inflation report (1998)
1993: 10% deviationof inflation  consultation
1994: 8% forecast fromtargetin ~ with CB
1995: 8-11% excessof 1%
1996: 8-10%
1997: 7-10%
1998: 7-10%
1999: 4%
2000: 3-4%
2001: 3-4%
Korea, Rep.  Jan. 1998 1998: 9% (+ 1%) 1998-2000: 1 year None None Govin Pub. of inflation report and
1999: 3% (+ 1%) 2001 onwards: (before 2000: consultation submissionto Parliament.
2000: 2.5% (£ 1%)  indefinite changes caused with CB Monthly announcement of

2001 onwards:
2.5%

by major forces)

monetary policy direction.
Pub. of minutesof monetary
policy meetings




I mplementation and Design of Inflation Targetingin 19 Countries

Country Date Target Price  Target Width Target Horizon Escape Clauses Accountability of  Target set by Publications and
Introduced Index Target Misses Accountability
Mexico Jan. 1999 HeadlineCPI  1999: 13% 1998-2002: 1 year None None CB Pub. of inflation report (2000)
2000: <10% 2002 onwards:
2001: 6.5% indefinite
2002: 4.5%
2003: similar to
trade partners
inflation (3%)
New Mar. 1990 HeadlineCPI  1990: 3-5% 1990-1992: 1 year Unusual events Publicexplanationof  Jointly by Pub. of inflation report (1990).
Zedland (since 1999, 1991: 2.5-4.5% 1993-1996: multi- provided they do target breach and Gov and CB Pub. of inflation projections
headline CPI 1992: 1.5-3.5% year not causegeneral  measurestaken (and
excludesinterest 1993-1996: 0-2% Since 1997: indefinite  inflationary the timerequired) to
charges; prior to Since 1997 0-3% pressures bring inflation within
then, targets thetarget.
wheredefined in Minister of Finance
termsof the may ask for
headline CPI resignation of RBNZ
lessinterest Governor
chargesand
other first round
effect prices)
Peru Jan. 1994 HeadlineCPI  1994: 15-20% lyear None None CBin None
1995: 9-11% consultation
1996: 9.5-11.5% with Gov
1997: 8-10%
1998: 7.5-9%
1999: 5-6%
2000: 3.5-4%
2001: 2.5-3.5%
2002: 1.5-2.5%
2003: 1.5-2.5%
Poland Oct. 1998 HeadlineCPlI  1998: < 9.5% 1998-2000: 1 year None None CB Pub. of inflation report.

1999: 6.6-7.8%
2000: 5.4-6.8%
2003: <4%

2000-2003: multi-
year

2003 onwards:
indefinite

Pub. of inflation guidelines.
Pub. of Report on Monetary
Policy Implementation




I mplementation and Design of Inflation Targetingin 19 Countries

Country Date Target Price  Target Width Target Horizon Escape Clauses Accountability of  Target set by Publications and
Introduced Index Target Misses Accountability
South Feb. 2000 Core CPI 2003: 3-6% Multi-year Major unforseen None CB Pub. of inflation report
Africa (excl. Interest eventsoutside CB
costs) control
Spain Nov. 1994 HeadlineCPl  Jun. 1996: 3.5-4% Until 1996: multi- None None CB Governor reports regularly to
to Jun. 1998 1997: 2.5% year Parliament.
1998: 2% 1997-1998: 1 year Pub. of inflation report (1995)
Sweden Jan. 1993 HeadlineCPl  Since 1995: 2% Until 1995: multi- None None CB Pub. of inflation report (1997).
(£1%) year Pub of minutesof monetary
Since 1996: indefinite policy meetings.
Pub. of inflation projections (2-
year fanchart).
Submission of monetary policy
reportto Parliament
Switzerland  Jan. 2000 HeadlineCPl  <2% 3years Unusual events None CB Pub. of inflation report.
provided they do Pub. of inflation projections (3
not cause general years)
inflationary
pressures
Thailand Apr. 2000 Core CPI 2000: 0-3.5%. Indefinite None Publicexplanationof  Govin Pub. of inflation report (2000).
(excl. raw target breach and consultation Pub of inflation projections (2-
food and measurestaken (and with CB year fanchart).
energy prices) the timerequired) to Pub. of minutesof monetary
bring inflation within policy meetings
thetarget
United Oct. 1992 RPIX (excl. 1992-1995: 1-4% Until 1995: multi- None I ssuance of open Gov Pub. of inflation report.
Kingdom mortgage Since 1996: 2.5% year letter tothe Minister Pub. of inflation projections (2-
interest) Since 1996: indefinite of Financeexplaining year fanchart).

target breach and
measurestaken (and
the timerequired) to
bring the inflation
withinthe target

Pub. of modelsused for inflation
outlook

Sources: JP Morgan CB Watch, Country Sources., CB Web Pages, Schaechter et al.



Table3

Inflation Target Regimeand Related Variablesfor 27 Countries (1990-
1999): Descriptive Statisticsand Smple Correlations

for Cross-Section and Panel Samples

Cross-Section Statistics

IT Inf Open Fiscal BW MT CBFI CBGI CBII

Mean 0.29 0.11 0.50 -0.02 0.56 0.25 0.30 0.30 0.59
St. Dev. 0.46 0.37 0.19 0.04 0.45 0.43 0.46 0.46 0.49
Max. 1.00 555 0.85 0.06 1.00 1.00 1.00 1.00 1.00
Min. 0.00 0.00 0.03 -0.16 0.00 0.00 0.00 0.00 0.00

Panel Statistics
Mean 1.00 0.97 0.85 0.06 1.00 1.00 1.00 1.00 1.00
St. Dev. 0.00 0.00 0.03 -0.16 0.00 0.00 0.00 0.00 0.00
Max. 0.30 0.08 0.50 -0.02 0.58 0.26 0.31 0.30 0.61
Min. 0.46 0.15 0.19 0.04 0.45 0.44 0.46 0.46 0.49
Variable Corréeations
Panel /Cross Section

Panel\CS IT Inf Open  Fiscal BW MT CBFI  CBGI CBII

IT 1.00 -0.11 0.35 0.10 0.24 -0.29 -0.03  -0.07 0.23
Inf -0.20 1.00 -0.10 -0.17 -0.01 -0.04 -0.10 -0.12 -0.18
Open 0.25 -0.42 1.00 0.16 -0.08 -0.13 -0.11 0.08 -0.03
Fiscal 0.21 -0.22 0.27 1.00 -0.01 0.11 0.12 0.15 0.19
BW 0.02 -0.07 -0.32 0.16 1.00 0.08 -0.01 0.01 0.14
MT -0.45 0.22 0.07 0.19 0.26 1.00 0.04 0.02 -0.01
CBFI -0.22 -0.08 -0.09 0.25 -0.22 0.09 1.00 0.68 051
CBGI -0.13 -0.23 -0.01 0.22 -0.35 -0.18 0.79 1.00 0.50
CBII 0.30 -0.15 0.18 0.35 -0.06 -0.03 0.40 0.52 1.00

Note: The panel sampleis comprised by 10 yeras of data (1990-99) for each of the 27 countries defined in
Table 1. Panel (cross-section) sample correlations are reported in the upper (lower)-half matrix triangle.

Standard errors are 0.06 (panel) and 0.19 (cross section).



Table4

Empirical Resultsfor the Likelihood of Having an I T Regimein Place
(Probit Regressions for 1990-1999 Cross-Country Sample)

Full Sample Restricted Samplel  Restricted Sample 2
(27 countries) (24 countries) (24 countries)
@ @ 3 4 ) ©)
Cons. 9.7 -5.8 -13.4 5.7 -12.5 -4.7
(8.2) (2.2) (7.5) (2.0) (8.2) (2.1)
Inf 45.2 336 69.2 437 69.1 46.9
(25.2) (12.3) (28.5) (135) (27.8) (15.7)
Open 115 7.6 114 7.1 105 5.3
(6.7) (3.0) (5.0) (2.7) (6.0) (3.1)
Fiscal -20.4 -49.7 -46.7
(45.2) (45.7) (46.9)
BW 0.3 3.4 32
(3.0 (3.2) (3.3
MT -12.9 -9.3 -13.4 -9.6 -12.5 -7.9
(5.7) (3.0) (4.3) (2.8) (5.3) (3.0)
CBFI 2.2 1.3 1.0
(1.9) (1.7) (2.0)
CBGlI -14.7 -9.6 -11.3 -9.8 -10.5 -8.2
(5.4) (3.2) (2.6) (2.8) (3.8) (3.1)
CBII 12.0 8.5 119 8.4 11.0 6.7
(6.0) (2.7) (4.2) (2.3) (5.1) (2.7)
Number of obs. 27 27 24 24 24 24
wald chi(2) 9.8 10.8 230 137 183 11.9
Pseudo R 0.61 0.57 0.63 0.57 0.63 0.58

Note: Standard errorsfor the full and restricted samples are reported in parentheses.

Restricted sample 1 excludes three countrieswith very high inflation inthe early 1990s (Brazl, Peru, and
Poland). Restricted sample 2 excludes three countries that may not be classified asinflation targeters (Peru,
Colombia, and Korea).
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