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Resumen

Este trabgjo examina la evolucion de la politica monetaria en Brasil desde la adopcion de un
esquema formal de metas de inflacion. Argumentamos que € nuevo marco de politica ha estado
sujeto a una dura prueba en sus primeros afios de existencia, representada por shocks externos -
precios del petréleo, y una mayor volatilidad financiera internacional. Ademas, examinamos
algunos temas seleccionados que son de importancia para la conduccion de politica monetaria. El
primer tema es la presencia de una proporcién sustancial de precios con mecanismos de gjuste
indizados, lo que afecta la reaccion de la politica monetaria a reducir la eficiencia de las tasas de
interés domésticas para controlar la inflacion. El segundo se remite a la pregunta de como deben
monitorearse las metas de inflacion en un pais que tiene un programa econémico con € Fondo
Monetario Internaciona. Este Ultimo tema es particularmente importante S se consideran los
efectos de reducir los horizontes de monitoreo sobre la variabilidad de lainflacion y € producto.

Abstract

This paper examines the recent evolution of monetary policy since the adoption of forma inflation
targeting in Brazil. We argue that the new policy framework has been subject to a severe test in its
first years of existence, represented by externa shocks — oil prices, and increased international
financia volatility. Moreover, we examine some selected issues that deserve due consideration
given their importance to the conduct of monetary policy. The first issue is the presence of a
substantial portion of prices with backward-looking adjustment, a fact that affects monetary policy
reaction since it reduces the efficiency of domestic interest rates in controlling inflation. The second
addresses the question of how inflation targets should be monitored in a country that has an ongoing
economic program with the International Monetary Fund. This last issue is particularly important
when considering the effects of shortening monitoring horizons on the variability of inflation and
output.

This paper is achapter of the forthcoming book Inflation Targeting: Design, Performance, Challenges, edited
by Norman Loayza and Raimundo Soto, Santiago, Chile. © 2002 Central Bank of Chile.
E-mail: joel.bogdanski@bcb.gov.br.
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In mid-January 1999, Brazil abandoned its crawling exchange rate
band. Surprisingly enough, the country’s economic performance in
the aftermath of this episode was much better than expected, given
the performance of other emerging market economies after a move
toward floating. Despite the large devaluation of the domestic cur-
rency that followed the regime shift, gross domestic product grew 0.8
percent in 1999 and 4.5 percent in 2000. Consumer price inflation
behaved much in line with the declining targets of 8 percent and 6
percent established in mid-1999.

This paper examines the main factors that helped Brazil with-
stand the negative effects of a change in the exchange rate regime
and enabled the economy to recover rapidly, namely, the combination
of fiscal restraint and a well-defined purpose for monetary policy. The
following section describes the macroeconomic background that cul-
minated in the currency devaluation, the volatile expectations envi-
ronment that followed, and the evolution of monetary policy in the
transition to inflation targeting. Section 2 then presents a stylized
model that we use in our discussion of the transmission mechanism.
Section 3 discusses the transmission mechanism, highlighting the
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main channels, the lag structure, and the exchange rate pass-through.
These issues are presented with a prospective view of their evolution
as the economy converges to its new steady state.

The model outlined in Section 2 serves as the basis for the simula-
tions performed in Sections 4 and 5. Section 4 describes how monetary
policy has reacted to shocks since the implementation of the inflation-
targeting regime based on inflation forecasting. We examine the Cen-
tral Bank’s track record in responding to all sorts of shocks, including
international oil prices, food price, and volatility in international finan-
cial markets. Given the relative weight of institutionally backward-
looking prices in the consumer basket, we decompose the model into
inertial prices and market prices to show how the institutional frame-
work in Brazil affects the transmission mechanism of monetary policy
and therefore its instrument’s efficiency when reacting to shocks.

Section 5 focuses on alternative ways to monitor the performance of
monetary policy under inflation targeting. This issue is especially rel-
evant when a country has an ongoing program with the International
Monetary Fund (IMF), since the traditional quarterly reviews demand
a monitoring horizon much shorter than that of the targeting economy.
We show that if the higher-frequency targets are not set in accordance
with the lower frequency ones, and if policymakers try to meet all the
targets, there will be suboptimal outcomes in terms of inflation and
output variability. Section 6 concludes.

1. MAcrOEcoONOMIC BACKGROUND

The Brazilian economy underwent significant structural changes
in the last decade. In the early 1990s the country’s real income re-
mained stagnant, with low investment and saving rates and very lim-
ited access to international capital markets. Inflation was high and
rising; this helped to conceal the serious structural imbalances of the
public sector and made it extremely difficult to carry out even the sim-
plest planning activities. Brazil started to make real progress in eco-
nomic and financial stability only in 1994, with good results in terms
of inflation, growth, trade liberalization, and international insertion.
Despite this relative success, critical problems remained to be addressed,
in particular the rising deficits in the current account and the deterio-
ration of fiscal position. This macroeconomic evolution is critical for
understanding the current economic environment, which is character-
1zed by a consistent combination of inflation targeting, floating exchange
rate, and fiscal discipline.
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1.1 From Exchange-Rate-Based Stabilization to
Floating

The stabilization program known as the Real Plan was successful in
putting an end to Brazil’s history of chronic high inflation. It was pre-
ceded by a minimal fiscal adjustment and followed by tight monetary
control. The key issue was to coordinate a deindexing process to break
the inflationary inertia, since the automatic price adjustments to past
inflation were not synchronized. The solution was the introduction in
March 1994 of a new unit of account, the unified reference value (URV),
whose value the Central Bank fine-tuned on a daily basis in line with the
loss of the currency’s purchasing power. All prices and wages, as well as
the exchange rate, were denominated in URV. Prices were converted
directly, while wages were converted by their average past purchasing
power. Then, on 1 July 1994, the indexation mechanism was extinguished
and the URV became the new currency, called the real. Demand pres-
sures naturally arose with the sharp decline in inflation—for example,
the reduction of inflation tax alone accounted for an additional disposable
income of R$15 billion in the subsequent twelve months—and a very
tight monetary policy was needed to counter these pressures, mainly
with high real interest rates and stringent credit restrictions.

Although the stabilization program was correctly conceived with due
attention to fiscal austerity, the implementation of the comprehensive
agenda of structural reforms was much slower and more difficult than
had been expected, especially when legislative support was needed. On
the other hand, the international financial environment seemed favor-
able, and the Brazilian economy reentered the route of foreign invest-
ment after the rescheduling of its external debt within the Brady Plan.
With these perspectives, it was natural for policymakers to concentrate
first on the fight against inflation and indexation, since the immediate
results on this front would determine the future of stabilization and there
seemed to be enough time to address the remaining fundamentals.

Another key issue in the first phases of stabilization was the choice
of a suitable exchange rate policy. The monetary authorities decided to
start with a float, which immediately led to a continuous nominal ap-
preciation, given that the high real interest rates were effectively at-
tracting capital inflows. The Mexican crisis in late 1994 prompted a
shift to a crawling band regime, which was formally adopted in March
1995. From July 1995 through mid-January 1999, exchange rate policy
was conducted on the basis of an annual devaluation target of around
7.5 percent. The price stabilization plan was successful, since the
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economy eliminated short-run indexation practices, and annual infla-
tion dropped from 929 percent in 1994 to less than 2 percent in 1998.

The stabilization process included a wide program of economic re-
forms. The size of the public sector was substantially reduced through
privatization of state companies operating in sectors like telecommuni-
cations, chemistry, steel, railroads, banking, and mining. Likewise,
trade liberalization was deepened through the reduction of import tar-
iffs and the elimination of nontariff barriers. The financial system was
submitted to a full-fledged restructuring: unsound institutions were
liquadated, merged, or restructured; prudential regulation was updated;
and supervision was reorganized to take on a more preventive approach.
This strengthening of the financial system was a crucial element in
the country’s reaction to the external crises that were to come.

The fiscal position gradually worsened, however, as the inflation de-
cline unveiled the structural imbalances of public accounts due to the
elimination of the so-called inverted Olivera-Tanzi effect, or the reduc-
tion of real spending that results from the postponement of nonindexed
public expenditure.! Despite the initial fiscal adjustment, conditions for
its sustainability were not created. Several constitutional reforms of high
priority to the government remained stuck in the congressional agenda,
including the tax reform, the establishment of limits on public spending
at all levels of administration, and the social security reform for both
private and public sectors. The lack of political agreement on the need to
change the fiscal regime, combined with continued high interest rates
and sterilized intervention—which were required to support the exchange
rate policy—fuelled the public sector debt (see figure 1). Currency appre-
ciation, growth of domestic demand, and incentives for short-term capi-
tal inflows resulted in a rapid growth of the current account deficit,
thereby increasing Brazil’s vulnerability to confidence shocks.

The first shock was triggered by the Asian crisis in the second half of
1997. In the face of capital outflows, the Central Bank promptly reacted
by doubling the basic interest rate to 43.4 percent per year in November.
The government pressed for a strong fiscal response to complement the
monetary tightening. In a matter of weeks, the Congress approved a
fiscal program called Package 51, which featured spending cuts and tax
increases totaling R$20 billion, or about 2 percent of gross domestic prod-
uct (GDP).2 The fast recovery of international reserves that followed

1. Bacha (1999) provides a comprehensive discussion of the fiscal problems
that characterized the initial years of the Real Plan.

2. The name Package 51 derives from the fact that it consisted of fifty-one
different fiscal measures.
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Figure 1. Public Sector Borrowing Requirement
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allowed the Central Bank to reduce interest rates, but only gradually:
they reached their precrisis level in July 1998. The fiscal program was
not fully implemented, however. In particular, the spending cuts were
postponed, as the political will to undertake them diminished in line
with the perceived contagion effects.

The second shock, which followed the Russian moratorium in Au-
gust 1998, met a much-deteriorated fiscal outlook. The country was
much more affected by international turbulence than in the previous
episode as a result of a worldwide reassessment of risk exposure to
emerging markets. Capital outflows were substantial in the ensuing
months. The authorities responded with the same policy mix used to
counter the Asian crisis effects. In September, the basic interest rate
doubled to 40 percent, calling for a new fiscal tightening. This time,
however, the government could not count on market support, a price it
paid for not delivering the previously promised fiscal results. To ad-
dress the issue of enforceability of fiscal discipline, the government sought
a preventive program with the IMF. The financial support package
amounted to US$41.5 billion, with about two-thirds of the total becom-
ing available in the first year. However, expectations deteriorated fur-
ther at the end of 1998 after Congress rejected a bill to increase social
security contributions for civil servants and to extend it to pensioners.
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This time, the fiscal tightening measures were mostly implemented.
Market confidence, however, continued to erode up to January 1999,
partly reflecting concerns over the newly elected governors’ commit-
ment to adjust their states’ finances. Any new sign of potential devia-
tion from the fiscal target induced extreme market nervousness. Given
its limited ability to sustain the exchange rate crawling band regime,
the Central Bank tried to promote a controlled devaluation of the real
in the second week of January, but the absence of credibility led the
market to bet massively against the new arrangement. Without alter-
natives, the monetary authority allowed the exchange rate to float, and
the dollar value quickly moved from R$1.21 prior to the devaluation to
nearly R$2.00 at the end of January (see figure 2).

The exchange rate devaluation had an immediate impact on trad-
able goods prices at the wholesale level, fuelling expectations of a per-
manent rise in consumer inflation. The wholesale price index (IPA)
increased 7 percent in February, the highest monthly rate since 1994,
while consumer price inflation rose less, at slightly more than 1 per-
cent. Given the change in the exchange rate regime, the agreement
with the IMF had to be reformulated. The estimates set in the reviewed
Memorandum of Economic Policy were —3.5 percent for GDP growth
and 17 percent for inflation, measured by the general price index.? The
great uncertainties surrounding the country’s future prompted a vola-
tile expectations environment, with inflation and recession forecasts
much larger than those above.

At the beginning of March, a new Board of Governors took office at
the Central Bank. The policy guidelines set by the new team had two
aims: to control inflation expectations, thereby reducing the degree of
uncertainty in the short run, and to design the new monetary regime
based on inflation targeting.

1.2 Transition to Inflation Targeting (March to June
1999)

The shift to a floating exchange rate regime occurred in a moment
of crisis. Even so, the regime seemed reasonable for Brazil. The coun-
try does not present the classical features required for an optimal cur-
rency area with the dollar or any other currency, and it is hard to find
arguments to justify the adoption of a fixed exchange rate regime, even

3. The general price index in Brazil is a weighted average of wholesale prices (60
percent), consumer prices (30 percent), and civil construction prices (10 percent).
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Figure 2. Evolution of the Exchange Rate
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in the more recent literature about monetary integration as a credibil-
ity instrument. Therefore, the first task of the Central Bank’s new
board was to find a monetary policy strategy compatible with the float-
ing exchange rate regime.

A fully discretionary monetary policy did not seem suitable, given
the unstable nature of expectations during the transition period. It was
natural to opt for a more rigid system, one that would represent a
definite, strong commitment but that could also offer some indication
of the future path of the economy; one that would allow enough flexibil-
ity for policymaking but that could also effectively anchor the public’s
expectations. The authorities therefore decided to set up an inflation-
targeting regime.

An interesting feature of the new monetary policy regime was its
gradual implementation. Adopting formal inflation targets was not fea-
sible right after the floating, given the uncertainties surrounding the
post-devaluation inflationary process. At the same time, the adoption
of the framework required institutional changes to ensure operational
independence for the Central Bank, as well as time for consolidating
the shift in fiscal policy. The Central Bank therefore immediately an-
nounced its intention to adopt an inflation-targeting framework, but it
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left the formal introduction of the program, together with the specifica-
tion of the target value, to the second half of the year.

In relation to fiscal policy, a series of reforms were in course. In
January, Congress approved an increase in social security contributions
for working and retired civil servants (the same bill that had been re-
jected one month earlier), as well as the 1999 budget. In March, the bill
extending the Provisional Contribution on Financial Transactions (CPMF)
was approved, though with a five-month delay in the government’s origi-
nal schedule. Additional temporary tax increases and spending cuts were
set up in the first quarter to compensate for this loss of revenues and to
ensure strict adherence to the fiscal targets (namely, a consolidated pub-
lic sector primary surplus of 3.1 percent of GDP in 1999). These mea-
sures included an increase in the turnover tax (COFINS) from 2 to 3
percent and its extension to financial institutions; an increase in the
social contribution on net profits (CSLL) from 8 to 12 percent; and a
marginal 0.38 percent increase in the tax on financial operations (IOF)
in investment fund deposits and credit operations.

All of these actions provided a clear demonstration of the
government’s commitment to fiscal adjustment. Policymakers seized
the opportunity created by the crisis to enforce a major shift in the
fiscal regime, thus laying a fundamental pillar to support inflation tar-
geting. Although the reforms that were needed to ensure long-run fis-
cal equilibrium were far from complete, the government had the neces-
sary instruments to achieve a reasonable fiscal performance for at least
a decade. Even the most skeptical analysts had to acknowledge the
feasibility of the announced fiscal targets.

The new Board took office at the Central Bank on 4 March, and the
team immediately worked to calm financial markets. The expectation
that an inflation hike could cause the real rates of return on public
debt instruments to drop into the negative range was the first to be
attacked. The Monetary Policy Committee (Copom), whose voting mem-
bers are the Governor and Deputy Governors, raised the basic short-
term interest rate (the Selic) from 39 percent per year to 45 percent per
year, taking into account that the future contracts for the next matu-
rity were already trading at 43.5 percent. The idea was to accommo-
date the devaluation shock, but to counter its further propagation. It
was acceptable that the relative price movements set in march with
the devaluation would shift the price level upward, but the interest
rate had to be set high enough to prevent the second-round inflationary
process that could follow. The question was how to translate these ideas
into practice, given the then chaotic state of expectations.
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Expectations therefore had to be anchored one way or another, and for
that purpose clear communication was crucial. The Committee therefore
released a brief explanation of the policy decision right after the meeting—
the minutes used to be released only after 3 months—asserting that “main-
taining price stability is the primary objective of the Central Bank.”* Other
official declarations indicated that price stability meant a monthly rate of
inflation in the range of 0.5-0.7 percent by the end of the year. Moreover,
“in a floating exchange rate regime, sustained fiscal austerity, together
with a compatible monetary austerity, supports price stability; as fiscal
policy is given in the short-run, the control over inflationary pressures
should be exerted by the interest rate; observed inflation is due to the
currency depreciation, and markets expect a further rise in the price level
this month; the basic interest rate should be sufficiently high to offset
exchange-rate-based inflationary pressures; and so, we decided to raise
the basic interest rate to 45 percent per year, but with a downward bias,?
for if the exchange rate returns to more realistic levels, keeping the nomi-
nal interest rate that high would be unjustified.”®

In addition to the interest rate hike, the remunerated reserve require-
ment on time deposits was raised from 20 to 30 percent to reduce bank
liquidity. Temporary incentives for capital inflows were granted in the
form of tax reductions scheduled to last until the end of June. In the for-
eign exchange market, the rule was free floating, but the Central Bank
kept the prerogative to undertake a limited amount of unsterilized inter-
vention to counter disorderly market conditions (Ministério da Fazenda do
Brasil and IMF ,1999). The efforts to seek the voluntary commitment of
foreign banks to maintain their exposure to Brazil continued.

The general outlook started to improve soon after, with a reversal of
the exchange rate overshooting (the exchange rate fell from R$2.20 in
the first week of March to R$1.66 at the end of April) and a reduction in
both observed and expected inflation rates. The downward bias was ap-
plied twice before the Copom’s next meeting: the interest rate was re-
duced to 42 percent in late March and then to 39.5 percent in early April.

4. “Explanatory Note to Copom’s Decision” (www.bcb.gov.br/htms/copom/
not1999030433.shtm#_notexp [4 March 1999]).

5. The bias on the interest rates was also an important novelty: it delegated to
the Central Bank’s Governor the power to alter interest rates during the period
between two ordinary Committee meetings (usually five weeks). A downward
bias allows the Governor to reduce the interest rate. However, if an increase in
the interest rate is needed instead, while a downward bias is valid, an extraordi-
nary meeting is required.

6. “Explanatory Note to Copom’s Decision” (www.bcb.gov.br/htms/copom/
not1999030433.shtm#_notexp [4 March 1999]).
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Market confidence was also strengthening as a result of delivered
fiscal promises. The public sector primary surplus reached 4.1 percent
of GDP in the first quarter, in excess of the government’s target. The
first evidence of decelerating inflation materialized in the April figures.
The reversal of the exchange rate overshooting and the effect of the
new crop on food prices were held responsible for the immediate decline
in inflation. The wholesale price index, in which tradable goods have a
large weight, registered negative changes in April (0.3 percent) and
May (0.8 percent). Consumer inflation measured by the broad con-
sumer price index (the IPCA) fell to 0.6 percent in April and 0.3 percent
in May (figure 3). Inflationary expectations followed suit: the median of
market forecasts of consumer inflation for 1999 was revised from 13
percent in March to 7.7 percent at the end of May.”

The positive evolution of the macroeconomic environment allowed
further reductions of the basic interest rate. However, the level of un-
certainty rose again as a result of external developments. By mid-May,
the U.S. Federal Reserve Board introduced an upward bias for the fed-
eral funds rate, which remained constant at 4.75 percent after Decem-
ber 1998, signaling a gradual monetary tightening for the second half
of the year. Expectations of higher international interest rates under-
mined risk perception, as did potential contagion effects stemming from
doubts about the electoral process and the currency board sustainability
in Argentina. The immediate repercussions were on market-determined
interest rates and the exchange rate. The slope of the term-structure
curve turned from negative to positive, and the exchange rate moved
upward to the R$1.75-1.80 range (figure 4). A subjective explanation to
this new depreciation then became popular in the specialized press and
was to recur in similar subsequent episodes: foreign exchange market
participants, who were still unused to the new floating regime, tried to
infer the Central Bank’s intervention band—if there was one, consider-
ing the limits imposed by the performance criterion on net interna-
tional reserves set up in the IMF agreement. More objective factors
included the concentration of amortization payments of private sector
external debt due in June, the combination of a rising risk premium
and a declining interest rate differential, and the near termination of

7. The Central Bank’s Institutional Communications Group (GCI) collects
market inflation forecasts daily, sampling seventy financial institutions and con-
sulting companies. The survey was initiated in April 1999. The data are available
on CD-ROM (Focus and other Reports: 1999-2000) and at www.bcb.gov.br/
updatescd/default.asp. For IPCA, the survey begins in June, when this index was
chosen as the reference for inflation targeting. Data before June are based on a
preliminary unpublished survey of a very small number of institutions.
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the temporary tax incentives on capital inflows introduced in March.
Therefore, monetary policy became somewhat more conservative, re-
ducing the interest rate at a slower pace.

In sum, the policy response to the crisis triggered by the initial
exchange rate devaluation consisted of fiscal and monetary tightening,
and it was successful in subduing inflation expectations. Although an
inflation-targeting framework was not formally in place, the Central
Bank already justified its monetary policy decisions as if it were. The
short-term interest rate became the main instrument for attaining the
inflation objectives, and with inflation expectations under control, it
was cut in halfin less than four months.

2. THE STYLIZED STRUCTURAL MODELS3

According to Mishkin and Savastano (2000), inflation targeting com-
prises five main features: the public announcement of medium-term
numerical targets for inflation; an institutional commitment to price
stability as the primary goal of economic policy, to which other objec-
tives are subordinated; an information-inclusive strategy, encompass-
ing the use of several variables and models that enable the monetary
authority to set policy instruments; a transparent monetary policy strat-
egy that ascribes a central role to communicating to the public the
plans, objectives, and rationale of the central bank’s decisions; and
mechanisms for making monetary authorities accountable for achiev-
ing the inflation targets. The first feature, a numerical target value,
must be low, feasible, and compatible with the macroeconomic outlook.

With this in mind, the Brazilian authorities placed a high priority
on understanding the transmission mechanism of monetary policy to
prices, with emphasis on developing a set of forecasting tools, including
structural models for the transmission mechanism, nonstructural time-
series vector autoregression (VAR) and autoregression moving average
(ARMA) models for short-term forecasting, measures of core inflation,
leading inflation indicators, and surveys of market expectations. The
most important of these tools is the family of structural models, which is
estimated and calibrated with the dual objective of identifying the mecha-
nism of monetary policy and assessing the transmission lags involved. A
representative model contains four basic equations. The first is a stan-
dard IS equation that captures the aggregate demand response to the
real interest rate and the real exchange rate. The second is a typical

8. This section is based on Bogdanski, Tombini, and Werlang (2000).
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open economy Phillips curve, representing the supply-side trade-offs. The
third is an equation for the exchange rate, and the fourth is an interest
rate rule that is essential for simulations.

The standard specification of an IS curve with a quarterly frequency
could be as follows:

h, =By +Bih +Bsr +B56, +8? ) @

where h is the log of the output gap; r is the log of the real interest rate,
log(1 + R); q is the log of real exchange rate; and €" represents a de-
mand shock. Other specifications might include different lag struc-
tures or additional explanatory variables. Bogdanski, Tombini, and
Werlang (2000), for example, present a fiscal IS specification, which
explicitly considers the effects of the shift in fiscal regime on aggregate
demand.

The first problem for the Central Bank was how to measure the
variables that are not directly observable, like the output gap. The
usual starting point is the calculation of potential output, either by
extracting a linear time trend from historical GDP data, by filtering
out the GDP series, or by estimating production functions. In the Bra-
zilian case, the linear trend and the Hodrick-Prescott (HP) filter were
preferred since both produced similar results. The output gap was then
obtained by the difference between actual and potential GDP, allowing
direct estimates of the different IS curves. However, research efforts on
this crucial topic are far from over.

The estimation results posed a second problem, since they were
heavily influenced by post—Real Plan data (third quarter 1994 to fourth
quarter 1998). As mentioned in the previous section, the managed ex-
change rate regime in the Real Plan was very instrumental in reduc-
ing inflation and keeping it low, at the cost of setting domestic interest
rates high enough to attain a balance-of-payments position that was
compatible with the desired parity. The equilibrium real interest rate
under the current floating exchange rate regime should therefore be
substantially lower than under the previous regime. The transition
effects stemming from the new equilibrium level of real interest rates
called for a long-term calibration of the demand-side reduced-form model.
In the long-run steady state, the output gap should remain constant at
zero. As a first approximation, it is assumed that the long-term equi-
librium real interest rate must equal the potential GDP growth rate. A
thorough analysis of this question should also include fiscal policy con-
siderations, such as the long-run fiscal balance and debt administra-
tion issues, which may add or subtract a few percentage points to the
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first approximation of the neutral rate. In the IS curve specification
above, this is equivalent to setting r =—(b/b,) since b, the real ex-
change rate coefficient, is very close to zero. A straightforward calibra-
tion would thus consist of estimating the IS curve with the additional
restriction on the pair (b,,b,), whose ratio must equal the long-term
equilibrium real interest rate.

The supply side of the economy is modeled with a Phillips curve
specification, directly relating price inflation to some measure of real
disequilibrium (typically the output gap), inflation expectations, and
changes in the real exchange rate. For example,

T, =0T, +0LE, (T, ) +ah,  +a,A(p] +e,)+e], @

where p is the log of consumer price inflation, & is the log of the
output gap, p¥'is the log of the foreign producer price index, e is the log
of the nominal exchange rate, Drepresents the first-difference opera-
tor, E,(3 is the expectation operator (conditional on information avail-
able at time t), and €" stands for a supply shock. The coefficients on
the right-hand side of the equation, except for the output gap, are
constrained to sum to unity; this ensures the long-run verticality of
the Phillips curve, that is, that inflation is neutral with respect to
real output in the long run.

This specification combines backward and forward-looking elements.
A purely backward-looking specification would be simpler to estimate
and would fit past data. However, it would also be vulnerable to the
Lucas critique. Its predictive power would be weak because of the re-
cent changes in monetary policy and exchange rate regimes, which
almost certainly have altered the formation of inflation expectations
and the short-run trade-off between inflation and output. Using a purely
forward-looking specification would be an attempt to overcome the pa-
rameter instability commonly found after structural breaks. It might
also stem from the natural assumption that as the inflation-targeting
regime gains credibility, expectations tend to converge to the targeted
value. Such a specification raises difficult estimation issues, however,
about the appropriate measures of expectations, especially when reli-
able survey data are not available.

The Central Bank tested different assumptions about the expecta-
tions mechanism, but the estimations generally led to a weighted av-
erage of past and future inflation, with at least 60 percent on the
forward-looking component. The preferred Phillips curve specifica-
tion, together with the other equations in the complete model, exhib-
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ited the desired dynamic properties of the economy. Inflation persis-
tence arose from sluggish adjustment forced by the backward-looking
terms, while the rational expectations environment was preserved by
the forward-looking component, thought to be increasingly important
in the transition period after the changes in monetary policy and ex-
change rate regimes.

For the purpose of running simulations to investigate the implica-
tions for inflation and output of different monetary policy rules, it is
easy to experiment with alternative assumptions about the expecta-
tions formation mechanism. For example, expectations can be taken
exogenously from a market survey and augmented by a hypothesis
about how they react to new information, or they can be calculated
recursively to ensure consistency with the model.

The pass-through of exchange rate changes to domestic inflation is
another key issue in the Phillips curve setup. Several linear and non-
linear specifications for the pass-through coefficients were tested, and
the alternatives implemented in the preferred simulation tool were
narrowed down to four. The first is a standard constant coefficient,
a, = constant, simply estimated from a suitable sample of past data.
The second is a quadratic transfer from exchange rate variations to
inflation, 0, =0, +0 ,A( p£ . te,_;). The third is a level-dependent
coefficient, o, =a,, +d e, , which is estimated under the assump-
tion that the pass-through depends on the level of the log of the nomi-
nal exchange rate. Finally, the fourth is a quadratic function of the
nominal exchange rate level,

2
o, =0, 7Ef2‘1 Do ,
EZ -1 +a 42

where E, | is the nominal exchange rate in {~1 motivated by a simple
partial equilibrium model in which exchange rate devaluations shift the
supply curve of competitive producers of tradable goods.? All nonlinear
variants aim to capture more precisely the effects of a temporary ex-
change rate overshooting. Given the small number of observations avail-
able in a quarterly frequency, however, their results were very close to
the linear variant and consistent with international evidence that the
pass-through coefficient is inversely proportional to the degree of real
exchange rate appreciation at the moment prior to the devaluation.

The determination of the nominal exchange rate is as important as
it is difficult. The Central Bank’s first approach was to use an uncovered

9. See Goldfajn and Werlang (2000, appendix).
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interest parity (UIP) condition to model the link between the exchange
rate and the interest rate through capital markets. The UIP condition
relates expected changes in the exchange rate between two countries to
their interest rate differential and a risk premium:

Ee,, —e =i, —itF -X,, ®3)

where e 1s the log of the exchange rate, i is the log of the domestic
interest rate, if is the log of the foreign interest rate, and x is the
log of the risk premium. Taking the first difference
Eee,, —E,_ e, —De, =i, - Ai —Ax and assuming for simplicity that the
expectation change follows a white noise process, E.e,,, —E,_e, =n,,'°
it is possible to specify the exchange rate dynamics as

De, = Aif +Ax, —Di, +1, - )

This equation contains two exogenous variables: the foreign inter-
est rate and the risk premium. Given the relative stability of foreign
interest rates, reasonably accurate projections can be obtained from
contracts traded in international futures markets. However, the risk
premium, which can be measured by the spread between U.S. Trea-
sury bonds and Brazilian sovereign debt, has presented high volatility
in recent years. The risk premium is usually associated with macro-
economic fundamentals and a number of other subjective factors that
are not easily anticipated. Two alternative approaches were therefore
considered. The first was to gather the opinions of Copom members
about the future evolution of the country’s risk premium, conditional
on the overall scenario and based on anecdotal evidence; these opinions
were then translated into an exogenous expected path to be used in
simulations. The second approach was to make assumptions linking
the risk premium behavior to the main objective factors thought to
influence it, thereby allowing the model to endogenously determine the
premium. A list of these factors would typically include the fiscal stance,
perspectives on the current account balance, international liquidity
conditions and interest rates, the performance of foreign capital mar-
kets, commodity prices, and country rating.

Finally, the fourth equation is left unspecified in the general model.
Since the primary instrument of monetary policy is the short-term

10. This is equivalent to a random walk with monetary surprise, in which a
surprise is characterized by changes in interest rate differentials or in risk perception.
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interest rate set by the Central Bank, it is necessary to choose a policy
rule in order to run simulations in any of the different reduced-form
model specifications. The rules can be divided in three basic families:
fully exogenous interest rate paths, linear combination of system vari-
ables, and optimal response functions. An exogenous interest rate path
1s useful for analyzing the consequences of a particular interest rate
trajectory, such as that implied by financial market instruments or
considered in the government budget. A particular rule of this family
1s helpful for institutional communication. The inflation forecasts pub-
lished in the quarterly inflation report are traditionally constructed
under the assumption that the short-term interest rate will remain
constant at the current level along the projection period. This projec-
tion is illustrated through an inflation fan chart, which shows the prob-
ability distribution around the central forecast for each quarter. On
visual inspection, one can infer whether monetary policy should be al-
tered and in which direction.!!

The interest rate rule can also be written as a linear function of
certain system variables. For example, monetary policy can react con-
temporaneously to the output gap and deviations of inflation from tar-
get: i, =(1 =N, +Mw, (T, —10) + Wk, +@,) . When | =1, this is
equivalent to a standard Taylor rule, whereas it is a Taylor rule with
interest rate smoothing when 0 <| < 1. The values of w, can be set
arbitrarily or using specific optimization procedures available in the
simulation tool. Finally, an optimal interest rate rule can be found by
minimizing an appropriate loss function, subject to the model in use.

3. THE TRANSMISSION MECHANISM

The initial modeling efforts succeeded in reaching an early mature
stage—that is, a reasonable degree of reliability and sensible dynam-
ics. Two qualifications must be stressed, however. First, the general
limitations stemming from model and parameter uncertainty apply.
Second, the statistical time series for the Brazilian economy after the
floating is too short to yield sufficiently robust results. Moreover, a
sequence of failed stabilization plans from 1986 to 1994 produced im-
portant structural breaks in many economic series, thus making it

11. Britton, Fischer, and Whitley (1998) explain how to interpret inflation
forecasts presented as fan charts. Haldane (1997) discusses how the introduction
of a partially subjective probability distribution may help clarify the policymakers’
assessment of the current economic stance. The Brazilian Inflation Reports make
use of both resources to convey information about monetary policy decisions.
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extremely difficult to treat them with the usual econometric techniques.
The various nonstructural tools are therefore fundamental for comple-
menting and checking the consistency of structural modeling results.
Policymakers are well aware of the limitations of the available tools
and have no illusions about their effectiveness. Nonetheless, the mod-
els have been very useful and have helped discipline the discussion on
monetary policy within the Central Bank.

This modeling approach embodies the understanding that as in
most economies, the most important transmission channels are through
aggregate demand, the exchange rate, and expectations. Preliminary
estimation results with quarterly data indicate that permanent changes
in the basic interest rate take one to two quarters to affect aggregate
demand. This aggregate demand response, in turn, takes an additional
quarter to be fully perceived in consumer inflation. Changes in short-
term interest rates are thus transmitted to inflation through the ag-
gregate demand channel with an estimated lag of two to three quar-
ters. The exchange rate channel is estimated to have a shorter trans-
mission lag: the effect of permanent interest rate changes on consumer
prices through this channel is contemporaneous (on a quarterly basis),
but its magnitude is smaller than through the demand channel. These
results are based on the strong assumptions that expectations remain
consistent with the model after any policy change and that the policy
change itself is a sufficiently small departure from the initial position
so that the log-linear approximation remains valid.

Further qualifications come into play at this point. First, the lag
structure in the Brazilian aggregate demand channel is shorter than
that found in the majority of either industrialized or developing econo-
mies. This may be the result of the large swings in real interest rates
that characterize the post—Real Plan sampling period. These large
swings generated prompt output and inflation responses, although the
magnitude of the responses was relatively small in comparison with
the interest rate variations. The lag is expected to increase gradually
as the economy converges toward its long-run steady-state equilibrium.

Second, although the lag structure is short, the overall effect is mod-
est, for several reasons. The financial system, for example, is overregu-
lated, with a variety of credit restrictions, mandatory allocation of funds,
and distorting taxes. The banking spread has therefore remained ex-
traordinarily high, and the system as a whole presents a low leverage
compared to international standards. This banking spread makes the
transmission channel from the basic interest rate to market-determined
final loan rates much weaker than desirable, and it explains part of the
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high volatility of interest rates observed in the last three to five years.
This fact leaves the impression that a slight deviation from the expected
path requires a significant change in the basic interest rate to bring the
economy back to the central path. In other words, the interest rate elas-
ticity of the macroeconomic equilibrium is low. A series of parallel projects
is underway to correct these distortions in the financial system and im-
prove the efficiency of the transmission mechanism.

The third qualification has to do with the pass-through. Goldfajn
and Werlang (2000), who analyze panel data, conclude that the pass-
through coefficient generally depends on four main factors: the degree
of overvaluation of the exchange rate prior to the devaluation, the pre-
vious level of inflation, the degree of openness, and the economic activ-
ity level. On this ground, Brazil shifted to a floating exchange rate
regime with good prospects for a low degree of pass-through, since in-
flation was low and the exchange rate showed clear signals of overvalu-
ation after the deterioration of the terms of trade and the Russian cri-
sis in 1998. Open and heated economies tend to present higher pass-
through coefficients, other things equal. Although trade liberalization
progressed well and fast in the 1990s, the degree of openness of the
Brazilian economy (around 14 percent) is considerably low in compari-
son with international standards. Furthermore, the economy evolved
below its potential after the Russian crisis. When the real floated, the
output gap was undoubtedly negative, which provided a major force for
countering pass-through pressures. Preliminary results thus confirm
the tendency for a low pass-through.

4. Poricy REACTION TO SHOCKS

In this section we examine how monetary policy reacted to shocks
after inflation targeting was implemented in Brazil. We begin by iden-
tifying the main shocks that occurred after July 1999 and the corre-
sponding policy behavior. The identification addresses the nature as
well as the duration of shocks. This task is obviously easier with the
benefit of hindsight, although in some cases even the ex post interpre-
tation of shocks is not straightforward.

The problem of inflation persistence is another key factor for un-
derstanding the policy reaction. Given the Brazilian institutional set-
ting, which features a high weight of backward-looking prices in the
consumer basket, policy responses are different from those in an envi-
ronment in which all prices are forward-looking. Other peculiarities of
the Brazilian inflation-targeting framework are also relevant for dis-
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cussing policy reactions. These include the absence of escape clauses,
the use of a headline price index, and the adoption of multi-year tar-
gets. All these peculiarities leave relatively little room for accommoda-
tion by monetary policy.

The term backward-looking prices deserves an explanation. These
prices are also known as government-managed prices, given that they
used to be arbitrarily set by the government before the privatization of
state companies. Government-managed prices are now those that, in
one way or another, are defined or affected by a public sector agency,
independently of current supply and demand conditions, but not arbi-
trarily. The major administered prices and respective weights in the
reference consumer price index (IPCA) fall into two categories: those
that are defined at the federal government level, including oil by-prod-
ucts (6 percent), electricity fees (3.3 percent), telephone and postal ser-
vices fees (3 percent), and the minimum wage (3 percent), and those
that are defined at the local governments level, including water and
sewage fees (1.5 percent), public transportation (6 percent), and prop-
erty taxes (1 percent)!2. Taken together, these components account for
around 25 percent of the IPCA, reflecting their importance in daily
household expenditures in the income bracket of one to forty minimum
wages. It is important to stress that managed does not mean controlled.
Public utility fees constitute a substantial component of these prices.
Their adjustment leaves no room for discretion: they follow the terms
of their concession contracts; this links them to the past behavior of
general price indexes and thus justifies the designation of institution-
ally backward-looking prices. The minimum wage, in turn, is set by
the Congress. The central government only has effective direct control
over the wholesale prices of oil by-products, and it has been resetting
these in accordance with international prices, in anticipation of the full
liberalization of the domestic oil market scheduled for 2002.

4.1 Description of Main Shocks and Corresponding
Policy Behavior

We identified a total of eight shocks between July 1999 and Novem-
ber 2000, including a wide variety of supply and financial shocks. The
supply shocks were primarily associated with food market conditions
and backward-looking prices, which include the effects of international
oil prices. The financial shocks mainly derived from increased interna-

12. These figures are approximations, given that the actual weights vary over time.
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tional volatility and deterioration of the market perception of Brazil’s
risk premium, which immediately alters the exchange rate value. Seven
out of eight are classified as adverse shocks to the extent that their pre-
ponderate effect was to press inflation upward. The taxonomy is some-
what dubious, given the fact that the economy is generally hit by more
than one shock at the same time. Disentangling the combined effects of
simultaneous shocks is impossible without some arbitrariness, as it is to
associate monetary policy decisions with individual shocks.

The Brazilian economy in this period was far from its long-run
balance, particularly with regard to the level of nominal and real inter-
est rates. This means that in the absence of shocks, the interest rate
would be expected to follow a declining path. Therefore, when policy
reacted by keeping the interest rate constant, this actually represented
a policy tightening, and not an accommodative stance.

Table 1 summarizes the main shocks that hit the Brazilian economy
in the first eighteen months of inflation targeting. The shocks that we
classify as backward-looking prices (BLP) stem from the annual reset-
ting of public utility fees (including electrical energy, telecommunica-
tions, and water and sewage) that occurs at the beginning of the third
quarter in most of the eleven cities covered by the IPCA.13 A great part
of these services were privatized in the late 1990s, and their price ad-
justment follows contracts linked to the past variation of general price
indices. The first shock (number 1 in table 1) is considered so because
market participants did not anticipate it correctly. After the inflation
figures for July 1999 were released, inflation expectations rose by one
full percentage point (see figure 5). However, Copom had been taking
this temporary inflation rise into consideration since the first issue of
the Central Bank’s Inflation Report (June 1999). The committee de-
cided to reduce the basic interest rate, since forecast year-end inflation
was very close to the targeted level.

When the second BLP shock (number 2) occurred one year after the
first, it was fully anticipated. Throughout the previous three quarters,
monetary policy decisions had been explained to the public as aiming to
counter possible second-round effects of this expected rise in backward-
looking prices. This shock coincided with other two adverse developments,
however. First, the domestic price of oil by-products was raised as a
result of a new upsurge in international prices. Second, bad weather
conditions throughout the country pushed food prices strongly upward.

13. Other managed prices, like the minimum wage, oil by-products, and ur-
ban bus fares, are not necessarily readjusted at the beginning of the third quarter.
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Table 1. Main Shocks and Policy Reaction

Identification number

and type of shock Timing Description Reaction

1. Backward-looking ~ July 1999 BLPhigher than expectedbythe  Interest rate reduced

prices (BLP) market; oil price from 22% t021%

2.BLP July-Aug2000  BLP accompanied by adverse oil Interest rate held
and food prices constant at 16.5%

3. Food prices June 2000 Inflation much lower than Interest rate reduced
expected in the first half from 18.5%t0 17.5%

4. Financial Aug 1999 Disagreement with monetary Interest rate held
policy; increased hedging demand  constantat 19.5%

5. Financial Oct 1999 Inflation above expectations; trade Interest rate held
deficit; concerns about pass-through  constant at 19%; NIR
and Y2K-related capital outflows floor reviewed

6. Financial April-May 2000 International stock market Interest rate held
volatility; oil price upsurge; constant at 19%
robustness of fundamentals

7. Financial Nov2000 Oil price; Argentina Interest rate held

constantat 16.5%

8. Oil prices Dec1999 Concernsabout tighteningabroad,  Interest rate held

oil price evolution, and BLP for constant at 19%; foreign

2000; unexpected riseinfood prices ~ exchange auctions

Consequently, the inflation forecast for the year was revised upward,
and the interest rate was held constant. At the time, evidence from pre-
vious episodes (for example, in the last quarter of 1999) indicated that
the effects of supply shocks vanish quickly once they are recognized as
temporary, and they seem to have no impact on inflation expectations.
This low price inertia was confirmed by the substantial decline in infla-
tion that was observed in September and October 2000 (see figure 3).
The food price shock (number 3) was the only positive supply shock in
the covered period.'* It consisted of a gradual reduction in food prices that
began in February 2000, but became stronger only in May and June.
Thus, although this shock was identified early, the presence of other shocks
in April and May concealed its effect on inflation expectations. The exter-

14. Positive here means that it contributed to bringing inflation down.
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Figure 5. Inflation Expectations ?
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nal uncertainties were attenuated in late June, and the inflation forecast
was revised downward with the positive influence of food prices, allowing a
one percentage point reduction in the basic interest rate.

The shocks we denominate as financial comprise four episodes fea-
turing considerable shifts in the financial market perception of risks,
which led to an increased difference between medium- and short-term
interest rates, as well as to changes in the value of the exchange rate.
These financial shocks reflect both the market reaction to monetary
policy stance and changes in the risk premium motivated either by
domestic fundamentals or by external developments.

The first of these shocks (number 4), which hit the economy in
August 1999, stemmed from a combination of factors. First, as shock
number 1 caused market inflation expectations to rise sharply in July,
the pace at which the Central Bank was reducing the interest rates
was seen as too rapid (see figure 5). Second, the level of external uncer-
tainties was rising fast, mainly because monetary tightening in the
United States generated concerns that financing for the Brazilian pri-
vate sector would be inadequate, especially toward the end of the year.
Also, for the first time since the Gulf War, oil prices became a serious
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concern, together with their potential inflationary impact on Brazil.
This caused a continuous depreciation of the real, and the demand for
hedging instruments against further devaluation rose. Monetary policy
response was twofold. First, hedge demand was matched by increased
placement of dollar-indexed liabilities, since private market instruments
were not available in appropriate amounts.!® Second, the interest rate
was held constant, interrupting the sequence of reductions initiated in
mid-March 1999 (see figure 4). The interest rate level was thought to
be enough to control inflationary pressures through the aggregate de-
mand channel. If expectations deteriorated further, however, then the
pass-through could endanger the achievement of the year target, mak-
ing a tougher policy response advisable. The strategy was successful,
as expectations improved: fiscal policy delivered better results than
targeted, observed inflation fell until September, and sovereign risk
perception started a continuous decline that ended only in April 2000.
In October the foreign exchange market experienced a liquidity shrink
that coincided with a concentration of amortization payments of private
sector debt (shock number 5). Moreover, the trade deficit was not recover-
ing at the expected velocity, and there were mounting concerns that Y2K
fears would trigger capital outflows by the end of the year. These factors
brought about renewed pressure on the exchange rate. The policy reaction
this time was of a different nature, aimed at coping with the temporary
liquidity shortage expected for the upcoming weeks. The measures in-
cluded lowering the floor on net international reserves (NIR)—a perfor-
mance criterion in the IMF agreement—by around US$2 billion; issuing
new sovereign bonds; and arranging a loan from the Inter-American De-
velopment Bank (IDB). In early December, the Central Bank structured
two forward foreign exchange auctions, in which it would sell a certain
amount of dollars in the end of December and repurchase the same amount
in the beginning of January, thereby eliminating doubts about possible
currency shortages arising from Y2K problems. The strategy was instru-
mental for improving confidence, and as a result, capital inflows that were
expected only for the next year were in fact registered in late 1999.
Shock number 6is a good example of how the robustness of domestic
fundamentals is capable of avoiding the harmful effects of high external
volatility. It started in April 2000 with the strong asset price correction in
international markets, combined with a new upsurge in oil prices and an

15. These dollar-indexed bonds are not foreign debt, as they are payable in
domestic currency even though their face value is adjusted according to the cur-
rent exchange rate at maturity. The share of these bonds in total public domestic
debt had been declining gradually since January 1999.
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additional rise in the U.S. federal funds rate. As in all other recent cases of
increased external uncertainty, the risk premium was the first variable to
adjust to the new conditions. Inflation expectations did not deteriorate,
however. Expectations even improved somewhat, as the domestic macro-
economic outlook presented no fundamental misalighment and the food
price shock kept current inflation low. The foreign exchange market ad-
justed itself smoothly without any intervention. There was no perceptible
increase in hedging demand, and the maximum exchange rate variation
was less than 7 percent during the April-May period (see figure 4). Copom
held the interest rate constant in this period, but it clearly signaled in the
minutes from the April meeting that the real interest rate would decline
as soon as the external uncertainties were mitigated.

This brief description of the Brazilian experience shows that there
1s no unique prescription for how monetary policy should react to shocks.
Similar events may demand different responses that reflect the overall
economic conditions. Inflation targeting in Brazil was subject to seri-
ous tests right from start. For example, the oil price shock, which per-
vaded this entire period, led to a substantial rise in domestic fuel prices,
which more than doubled in less than a year. Nonetheless, inflation
was kept within target in 1999 and 2000.

4.2 Monetary Policy Response: Theoretical and
Empirical Evidence

This section presents impulse response functions to different shocks
and compares them to the actual reaction of monetary policy to supply and
financial shocks. The results are summarized in figures 6 through 9.

We suppose that the economy can be described by the three-equa-
tion system presented in Section 2: the IS curve specification is given
in equation 1, the augmented Phillips curve in equation 2, and the
exchange rate dynamics in equation 4. To complete the model, we as-
sume that the interest rate is set by the Central Bank with the objec-
tive of minimizing the loss function,

T . . .
Hﬂn Lz :Z pj [(*)erHj (EtT[Hj _T[¢+j)2+wh (Etht+j)2+wi (ALH]' )2] i
=

This loss function is a weighted average of the squares of the devia-
tion of expected inflation (p) from the target (p), of the expected output
gap (h), and of the nominal interest rate variation. The weighted aver-
age is discounted by a factor r (0 <r < 1). D is a dummy variable that



Figure 6. Impulse Response of the Nominal Interest Rate
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Figure 7. Impulse Response of the Real Interest Rate
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Figure 8. Impulse Response of Inflation
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Figure 9. Impulse Response of the Output Gap

Percent
0.5

Demand stock
0.4

0.3

0.2

Financial stock

0.1

0.0

-0.1

v «—— Supply stock

1 2 3 4 5 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Quarters

Source: Authors’ calculations.



28 J. Bogdanski, P. Freitas, 1. Goldfajn, and A. Tombini

equals 1 in the last quarter of each year and 0 otherwise; it character-
izes the fact that the Central Bank is concerned only with year-end
deviations of realized inflation from the established target.

We assume that the economy starts from a steady-state equilib-
rium and is hit by shocks of one standard deviation, whose magnitudes
are 0.3 percentage points for supply (equation 2), 0.45 percentage points
for demand (equation 1), and 5 percentage points for financial shocks
(equation 4).

As standard models would predict (see Clarida, Gali, and Gertler,
1999), demand shocks require the largest reaction. Figure 6 shows that
demand shocks lead to the highest nominal interest rates during the
first six quarters. Supply and financial shocks lead to very similar
reactions, despite the fact that the financial shock is almost ten times
as large as the supply shock. This can be explained by the fact that the
reaction of monetary policy to financial shocks is mainly through its
effect on inflation, with a negligible influence on the output gap. Since
the pass-through from exchange rate variations to inflation is about 10
percent, the final impact of a financial shock on inflation is approxi-
mately the same as the supply shock, which suggests that a similar
reaction is appropriate for both cases.

The real interest rate presents a different response pattern. It in-
creases in the first period after a demand shock, but it decreases in the
first period after supply and financial shocks. In other words, right
after the economy is hit by the latter two shocks, the optimal response
of the Central Bank is to increase nominal interest rates by a lower
amount than the increase in inflation, thus bringing about an initial
reduction in real interest rates. In the following periods, however, real
interest rates rise above equilibrium, putting inflation into a sine-wave
convergence path to its steady-state value. Figure 7 shows that the
deviations of real interest rates from equilibrium after supply and fi-
nancial shocks are usually higher than those observed after demand
shocks. The counterpart of this finding is a more stable path for the
output gap following supply and financial shocks, as shown in figure 9.
The accumulated deviations of the output gap, measured by the area
between the impulse response curve and the horizontal axis, can be
interpreted as the sacrifice ratio. After one year, the accumulated de-
viation of the output gap is 0.83 for demand shocks, 0.14 for supply
shocks, and 0.12 for financial shocks; the long-run values are 0.73,
0.04, and 0.03, respectively.

One should not expect the real economy to replicate the behavior of
an impulse response function, since it is awkward to identify and iso-
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Figure 10. Quarterly Inflation and Interest Rates
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late the effects of individual shocks. However, an analysis of figure 10
reveals some similarities between the actual behavior of the nominal
interest rate and inflation and the prediction of the impulse response
functions. Only supply and financial shocks occurred after the devalu-
ation of the real in early 1999, as described in Section 4.1.

It is interesting to examine the shocks that hit the economy in the
second half of 1999. The exchange rate depreciated by 10 percent from
the second to the third quarter of that year; backward-looking prices
increased 8 percent in the third quarter and 3 percent in the last quar-
ter; and food inflation reached 5.6 percent in the last quarter. In the
face of such supply shocks, the Central Bank kept the nominal interest
rate constant for almost six months. Given the prevailing out-of-equi-
librium environment, this procedure was equivalent to an increase in
the nominal interest rate when the economy is in steady state. It took
from two to three quarters for the nominal interest rate to resume its
downward trajectory, as in the impulse response cases.!® The behavior
of the real interest rate was also consistent with the predictions of the

16. The overnight rate was lowered from 21 percent to 19.5 percent in July
1999, and it remained constant until October, when it was reduced by 0.5 percent-
age point. The overnight rate was not lowered again until March 2000, this time to
18.5 percent (see figure 4).
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impulse responses: despite an “increasing” nominal interest rate in the
first period (fourth quarter 1999), there was a contemporaneous reduc-
tion in the real interest rate. In the following quarter, however, the
real interest rate did rise. Finally, as predicted, inflation increased in
tandem with the shocks, but it declined faster than expected: in the
first quarter of 2000, IPCA inflation was already below the target value
for the year, if expressed in annualized terms.

4.3 Inflation Targeting and Backward-Looking
Prices

In the Brazilian framework, the inflation target is set for the an-
nual variation of the IPCA, a consumer price index in which the weight
of backward-looking prices is approximately 25 percent. This particu-
larity poses an additional challenge for monetary policymaking, since
backward-looking prices are insensitive to interest rate decisions.

The most important items with backward-looking prices are public
utilities, fuel, public transportation, and the minimum wage.!” The
adjustment of these prices follows several rules. To respect contractual
clauses, increases in utility fees are generally based on past inflation
as measured by the general price indexes. Prices of gasoline and oil by-
products tend to increase in accordance with the exchange rate and
international oil prices. Finally, the annual adjustment of the mini-
mum wage is not defined by formal rules, but the political discussion
in Congress usually starts from past consumer price inflation.

The group of backward-looking prices accumulated a 36.6 percent
increase in 1999-2000, while other prices of the economy rose only by
8.8 percent. Figure 11 shows the evolution of headline IPCA inflation,
along with a breakdown of the behavior of backward-looking prices and
the remaining prices. Because the targets are set for headline IPCA
inflation, the behavior of backward-looking prices clearly imposes an
important restriction on monetary policy: real interest rates need to be
high in order to keep the forward-looking prices at levels below the
inflation target.

To quantify the influence of backward-looking prices on monetary
policy decisions, we simulate the behavior of monetary policy from 2000
to 2002, assuming that the economy starts from the initial conditions
that prevailed at the end of 1999. We then compare this behavior using

17. In the IPCA, the minimum wage variation corresponds to the full varia-
tion of the domestic employee category, whose weight is around 3 percent.
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Figure 11. Year-over-Year Inflation

Percent
25

Backward-looking prices

20 A

IPCA

IPCA without backward-looking prices

Jan 99
Jul 99
Oct 99
Jan 00
Apr 00
Jul 00
Oct 00

Apr 99

Source: Banco Central do Brasil.

different assumptions about the weight of backward-looking prices in
the IPCA and about their adjustment rules. The results of the exer-
cises are based on the four-equation model presented in Section 2. The
only difference is that the Phillips curve is modified to take explicit
account of backward-looking prices in explaining inflation.

The estimation of the Phillips curve is based on the following system:

p=wp"+1-wWp,", (5)
2, =ep, ®)
p'=dw,+(1-9)z,,and (7
w,~w,_,=YE,_ 7 +A-P)11,_, +Kh,_, . ®

All variables are expressed in logarithms; p stands for the price level,
w for wages, h for the output gap, e for the nominal exchange rate, the
superscript m for market goods (that is, goods and services whose prices
are free to adjust to market conditions), and the superscript bl for back-
ward-looking prices.

Equation 5 establishes that consumer prices are a weighted aver-
age of market and backward-looking prices. Equation 6 defines the
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variable z as international prices (p*) expressed in terms of the do-
mestic currency. Note that the exchange rate, e, is the number of
units of domestic currency needed to buy one unit of foreign currency,
such that an increase in e means a depreciation of the domestic cur-
rency. Equation 7 is the price equation for market goods. Such prices
are a weighted average of international prices and domestic wages.
Equation 8 defines the wage dynamics, which depend on expected in-
flation, past inflation, and the output gap. The restriction that the
coefficients of expected and past inflation sum to one guarantees the
verticality of the Phillips curve.

After differentiating equations 5 and 7 and substituting equations
7 and 8 into equation 5, we get the reduced-form Phillips curve:

1= WB[WE, T+ - )T, + Khy |+ 01~ 9)Az, + (1 - )TE" ©

The estimated coefficients presented the expected sign, and all were
significant at conventional values. Wald tests also showed that the re-
duced-form coefficients were statistically different from zero at conven-
tional significance levels.

Varying the value of w, the weight of market prices in the con-
sumer basket, generates a family of Phillips curves. We now define the
market inflation equation as the Phillips curve that results when w=1.
Otherwise, we refer to the headline inflation Phillips curve. Before com-
paring the two curves, it is necessary to model backward-looking prices.
By assumption, they are a weighted average of past inflation and exter-
nal price variation:

Tﬁﬂ = BT[z—1 +(1 - B)Azt—1 . (]—0)

Table 2 shows the difference between the estimated coefficients
of the market and headline inflation equations, for different values
of b. The degree of inertia, measured by the estimated coefficient of
past inflation in the reduced form, depends positively on the value of
b. When b increases, headline inflation shows stronger persistence,
as evidenced by a larger coefficient of p, ;, while for b = 0, market
inflation is more lag dependent. The exchange rate pass-through is
smaller for market inflation only if b = 1. Finally, as expected, the
sensitivity of inflation to the output gap is larger in the absence of
backward-looking prices (w = 1). In this case, the transmission
mechanism of monetary policy through the aggregate demand chan-
nel is relatively efficient.
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Table 2. Difference between Headline and Market Inflation
Coefficients

Headline inflation coefficient minus
market inflation coefficient

Variable b=1 b=0.5 b=0
Inflation expectations, E(p) -0.073 -0.073 -0.073
Past inflation, p, 0.086 0.017 -0.052
Output gap, h -0.031 -0.031 -0.031
Exchange rate pass-through, —0.012 0.056 0.125
Dz, + Dz, ;

Source: Authors’ calculations.

A more reactive monetary policy is expected under strong inertia,
as in the case b= 1, since the interest rate level needed to reduce infla-
tion by any amount is higher than in the case of weak inertia. On the
other hand, since monetary policy is relatively inefficient in this envi-
ronment and the Central Bank’s loss function is assumed to include
output gap and interest rate smoothing, monetary policy should not
react strongly to deviations of inflation from the target, as Clarida,
Gali, and Gertler (1999) point out. Henceforth, we refer to these two
factors as inertial and efficiency effects. Since they work in opposite
directions, it is not possible to tell a priori in which case the Central
Bank would be more aggressive.

Based on the equations for headline and market inflation, we ran
simulations with the assumption that the economy starts from the
initial conditions that prevailed at the end of 1999 and that the Central
Bank chooses the interest rate path (from 2000 to 2002) to minimize
the loss function presented in Section 4.2:

T . . .
Hﬂn Lz :Z pj [(*)erHj (EtT[Hj _T[¢+j)2+wh (Etht+j)2+wi (ALH]' )2] . (]_1)
=

Tables 3 and 4 display the results of the simulations under two alter-
native rules for the adjustment of backward-looking prices, that is, two
different values of b. The first column in table 3 presents the baseline case
of year-end market inflation, generated from simulations using the esti-
mated coefficients of the Phillips curve (w = 1). The remaining columns in
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the table show how the baseline results change in the presence of back-
ward-looking prices, when their weight in the Phillips curve is increased
to 13 percent and 20 percent. These columns exhibit the difference be-
tween the cases of headline and market inflation for three variables: year-
end inflation and the yearly averages of nominal and real interest rates.
Finally, table 4 shows the difference in results that arise when we simu-
late a faster disinflation, that is, instead of pursuing inflation targets of 6
percent, 4 percent, and 3.5 percent from 2000 to 2002, the Central Bank
would need to meet targets of 5 percent, 3 percent, and 2.5 percent.

Table 3. Effect of Backward-Looking Prices

Difference between the cases of headline

and market inflation
b=I b=0
Baseline case: Nominal Real Nominal

Parameter  marketinflation Year-end  interest interest  Year-end  interest Real
and period w=1) inflation rate rate inflation rate  interestrate
Weight of backward-looking prices = 13%

2000 555 -003 0.55 055 -0.27 -1.59 -1.22

2001 405 0.16 058 039 003 -0.50 -0.52

2002 364 003 -0.15 -0.18 -0.10 -0.68 -0.55
Weight of backward-looking prices = 20%

2000 555 -001 093 090 -0.32 239 -193

2001 406 024 080 052 -002 -09% -089

2002 364 001 -0.37 -0.36 -0.18 -105 -083

Source: Authors’ calculations.

Table 4. Effect of a Faster Disinflation (w = 0.87)2

Market inflation Headline inflation (b=1) Headline inflation (b=0)
Nominal  Real Nominal ~ Real Nominal  Real
Year-end interest interest Year-end interest interest Year-end interest interest
Period inflation  rate rate  inflation  rate rate  inflation  rate rate

2000 -097 -0.56 050 -098 0.06 110 -115 175 -045
2001 -09 -0.85 019 -0.79 -024 061 -0.88 -1.04 -0.07
2002 -097 -0.89 012 -09 -110 -010 -1.04 -1.32 -022

Source: Authors’ calculations.
a. Inflation targets are reduced by 1 percentage point, to 5 percent for 2000, 3 percent for 2001, and 2.5 percent
in 2002; the weight of backward-looking prices (1 — w) is 13 percent.
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For 2000 and 2001, when the degree of inertia is the highest (b = 1),
the inertial effect dominates the efficiency effect. Nominal and real inter-
est rates would have to be about half a percentage point higher in the case
of the headline inflation Phillips curve than in the case of the market
inflation Phillips curve (see table 3). The difference in interest rates would
have to be even greater if the weight of backward-looking prices increased
from 13 percent to 20 percent. This pattern is reversed for 2002, however:
nominal and real interest rates are smaller under headline inflation than
under market inflation. We attribute this result to the offsetting nature of
the inertial and efficiency effects. To achieve the target in 2000, inflation
must be reduced by 2.9 percentage points, which is the difference between
observed inflation in 1999 (8.9 percent) and the 6 percent target for 2000.
For 2001, inflation would have to be reduced by 1.55 percentage points in
the market inflation case. For 2002, however, the disinflation effort is
significantly smaller, at 0.55 percentage points for market inflation. The
inertial effect thus dominates the efficiency effect when annual disinflation
is high. The figures in table 4 are consistent with this interpretation.
When disinflation is rapid, the interest rate differential between headline
and market inflation rises to 1.10 and 0.61 percentage points in 2000 and
2001, respectively, implying a stronger inertial effect.18

It is more difficult to compare the case of headline inflation when
b = 0 with the baseline market inflation case. The higher pass-through
may slow the reduction in interest rates, given the inflationary effects
of the consequent exchange rate depreciation. On the other hand, the
case of b = 0 presents a relatively small degree of inflation inertia and
a reduced efficiency of monetary policy, which encourages the Central
Bank to cut interest rates aggressively. According to table 3, the bal-
ance of all these factors favors a fast reduction in interest rates when
the Central Bank faces a headline inflation Phillips curve with b = 0.

5. MONITORING INFLATION TARGETS UNDER AN IMF
PRrRoOGRAM

This section focuses on alternative ways of assessing the monetary
policy stance in inflation-targeting countries that have an ongoing pro-
gram with the IMF. Brazil was the first country to adopt inflation

18. A faster disinflation allows the Central Bank to set relatively lower nomi-
nal interest rates. In the model, this results from the fact that a smaller target for
inflation would also reduce inflation expectations and, hence, current inflation.
Since the optimal real interest rates are higher, a faster disinflation still implies a
tighter monetary policy.
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targeting while a financial support program was under way. This raised
some important issues with regard to assessment. The usual perfor-
mance criterion on net domestic assets is not adequate for an inflation-
targeting regime, because it harms transparency and may induce un-
necessary monetary movements.

We compare the behavior of inflation, the output gap, and interest
rates under alternative criteria for evaluating the monetary policy
stance, which may be more suitable for an inflation-targeting country.
We first describe four accountability alternatives:

—Year-end inflation target. This is the original inflation-targeting
framework in Brazil. The Ministry of Finance sets the year-end target
and the tolerance bands two years in advance. The current targets are
6 percent, 4 percent, and 3.5 percent for 2000, 2001, and 2002, respec-
tively. The Central Bank is considered successful in achieving the tar-
get if actual year-end inflation falls within a +2 percentage point band
around the target.

—Quarterly inflation targets set by a linear convergence rule, as
established in the fourth review of the current agreement with the
IMF. According to this criterion, twelve-month inflation for each quar-
ter should equal the value obtained by linear interpolation of the adja-
cent year-end targets. For example, given the 6 percent and 4 percent
year-end targets for 2000 and 2001, the target path from the first to the
third quarters of 2001 should be 5.5 percent, 5 percent, and 4.5 per-
cent. A potential problem with this criterion is the fact that shocks in
a given year contaminate the quarterly twelve-month inflation figures
of the following year; the criterion forces the monetary authority to
react unnecessarily to such shocks.

—Quarterly inflation targets that take into account the actual out-
comes observed in the previous year. Whereas the previous alternative
outlines a quarterly target path based on year-end targets, this crite-
rion is based on the actual inflation figures of the previous year. In
logarithmic terms, this target is set according to the following formula:

where T[,‘,*«,i 1s the twelve-month inflation target for quarter i in year T
T, ; is the actual inflation observed in quarter j in year 7'— 1; and
T, is the inflation target for year T. The target for the first quarter of a
year would be the actual inflation observed in the last three quarters of
the previous year, plus one-fourth of the inflation target for the current
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year; the target for the second quarter would be actual inflation ob-
served in the second half of the previous year, plus one-half of the infla-
tion target for the current year; and so on. The target path must be
reset at the beginning of each year, once the previous year’s inflation is
known. This criterion overcomes one of the major drawbacks of the last
alternative, namely, the fact that shocks in a given year contaminate
monetary policy decisions in the following year, irrespective of the ef-
fects such shocks have on inflation. Both criteria, however, have the
potential drawback of increasing the frequency of monetary performance
evaluation, from yearly to quarterly.

—A Taylor-type rule.

The starting point of the analysis is to assume the Central Bank
sets the nominal interest rate i to minimize the loss function described
in equation 11, which is repeated here for reference:

T ) . )
0 L= 910Dy (BTG, (B 400 B)°),

subject to
=0, E,1_ +a,1_ +1-0,-0,)A(e, +T[¢f Joh HE L, (12)
h,=Bo B A, HB5 (4~ )HB56, ey, s 13

De, =i/ +x,~i,+€,, , and (14)
Eoi O 0,002 0 0 B
S=0n Op OnFO0 0, 0

B’T{,i 0—h,e 0-3 H HO 0 0’? B

The value of the dummy variable, D, varies according to the alter-
native chosen. For the first alternative, in which the Central Bank
cares only about year-end inflation, D equals 1 in the last quarter of
each year and 0 in all other quarters. Under the second and third alter-
natives, D equals 1 in all quarters, meaning that monetary policy should
be evaluated every quarter.

Equations 12, 13, and 14 are the constraints of the minimization
problem; they form a small structural macroeconomic model similar to
that presented in Section 2. Condition 15 assumes a diagonal variance-
covariance matrix. Additionally, the error terms are assumed to inde-
pendent, identically distributed, and normally distributed. The cali-
brated values that we use for the standard errors are 0.5 percentage

1%)
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point for output gap, 0.3 percentage point for inflation, and 5 percent-
age points for the exchange rate.

To run stochastic simulations, we assumed the Central Bank mini-
mizes the loss function taking into consideration eight periods ahead,
with a discount rate of 1 percent (r = 0.99). This horizon might be con-
sidered relatively short by international standards, but it is a reason-
able hypothesis for the Brazilian economy, which is characterized by a
higher level of uncertainty since it is still in transition to its steady-
state inflation level. Furthermore, evidence shows that optimizing pe-
riods beyond eight quarters do not yield gains in terms of efficiency in
the output-inflation variability locus (see Freitas and Muinhos, 2001).
Finally, this optimization horizon is also in line with the Inflation Re-
port, which releases inflation forecasts up to two years ahead.

In the stochastic simulations, we assumed that at the beginning of
quarter £, when the interest rate is set, the Central Bank knows the
realization of all variables up to t—1, but does not know the shock. The
results presented in table 5 were obtained after 150 simulations. We
performed the simulations as if the economy were at the beginning of
2000. All variables took their actual values as initial conditions, except
for the output gap, which was set to 0 at the end of 1999. This modifi-
cation in the initial conditions regarding the output gap allows us to
concentrate on the contamination effect described in the second alter-
native above, since IPCA inflation in 1999 was 0.9 percentage points
above the target.

Finally, the simulations for the fourth alternative do not need the
optimization procedure, since the Taylor-type rule sets the interest rate
according to observed outcomes. The specification of the traditional
Taylor rule is

i,=i, +1.5(1,_,-T_,) +0.5n,_ , (16)

where i is the annualized quarterly interest rate and i* is the equilib-
rium nominal interest rate. To be consistent with the loss function, we
introduced interest rate smoothing: the actual interest rate is the
weighted average of the previous value of the interest rate and the one
given by equation 16, with weights of 0.60 and 0.40, respectively.
Table 5 shows that all alternatives lead to a level of expected year-
end inflation that is well within the £2 percentage point tolerance band
established in the Brazilian inflation-targeting framework, despite the
initial conditions (inflation was almost 1 percentage point above the tar-
get). Such results can be explained by the short lag of the transmission



Table 5. Results of the Stochastic Simulation for Four Policy Alternatives?

Standard deviation Standard deviation Probability Probability
Twelve-month inflation of inflation® of output gap (p- p* > I percentagepoint) ~ (p— p* > 2percentage point)

Year and
quarter 1 I m v 1 I m v I I m v 1 I m 1% I I m v

2000:1 828 826 827 814 051 050 053 056 045 041 047 046 30 33 73 93 00 00 00 00
2000:2 865 863 854 828 153 150 14 126 052 052 055 061 670 727 660 437 130 107 100 87
2000:3 762 759 749 719 124 12 112 098 056 056 054 064 505 520 4563 300 55 4T 20 43
2000:4 603 599 591 566 060 055 053 072 057 057 057 O 110 73 53 170 00 00 00 03
2001:1 522 522 514 48 056 063 061 08 059 064 058 09 70 100 107 253 00 07 00 13
2001:2 511 512 511 472 068 067 067 074 066 065 053 09% 140 113 127 200 00 07 00 00
2001:3 494 501 498 45 08 087 08 08 065 057 0 106 225 2713 233 213 056 13 07 17
2001:4 429 440 429 3% 069 074 071 08 059 063 058 105 130 200 147 240 05 00 07 07
2002:1 361 364 357 357 061 068 061 087 065 064 062 108 100 13 93 20 00 00 00 23
2002:2 328 333 331 348 079 073 07 08 066 057 066 112 205 147 173 23 10 07 07 13
2002:3 339 347 34 357 0656 062 067 08 058 057 065 119 120 107 133 200 05 00 00 10
2002:4 358 369 366 357 060 065 066 08 058 059 060 115 95 140 120 227 00 00 07 27

Source: Authors’ calculations.

a. Alternative I: year-end inflation target; alternative II: quarterly inflation targets set by a linear convergence rule; alternative III: quarterly inflation targets based on previous
year’s outcomes; alternative IV: a Taylor rule.

b. The standard deviation of inflation refers to deviations from the target, not from the mean. Since no quarterly target is defined for Alternative I, the standard deviation
was estimated using the target set for Alternative II.
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Table 6. Absolute and Relative Losses

Alternative®
Loss 1 I I v
Absolute loss 085 099 097 529
Relative loss (%) — 162 140 5214

Source: Authors’ calculations.
a. Alternative I: year-end inflation target; alternative II: quarterly inflation targets set by a linear convergence
rule; alternative III: quarterly inflation targets based on previous year’s outcomes; alternative IV: a Taylor rule.

mechanism. Decisions regarding interest rates affect inflation contem-
poraneously through the exchange rate channel and take only two quar-
ters to affect inflation through the aggregate demand channel. The out-
put gap performance was also good, in the sense that it stayed within a
band of +1 percentage point during most of the period for all alternatives.

It is difficult to rank the alternatives by looking only at the vari-
ability of inflation and output. Only the Taylor rule yielded generally
higher volatility for both inflation and output. The figures for the other
three alternatives do not prompt clear-cut conclusions, either because
the qualitative pattern is not stable or because the differences in stan-
dard deviations are small. The results presented in table 6 were calcu-
lated from the loss function for the first alternative (in which only year-
end inflation rates matter). The performance of the Taylor rule!® was
clearly the worst, while the second and third alternatives (the linear
target path and the target path based on the previous year’s outcomes)
yielded a relative loss of approximately 15 percent.

The similar performance of these three alternatives is a surprising
result. We expected the first alternative to present a visibly better per-
formance for year-end inflation, because it ignores inflation outcomes
in the first three quarters of the year, while the second alternative was
expected to yield the worst outcome, since it forces monetary policy to
react to large deviations of inflation from the target in the previous
year. The presence of output gap and interest rate variation in the loss
function in all quarters may have contributed to making the three
alternatives more similar. Another possible explanation is related to
the backward-looking component of inflation. To meet the year-end in-
flation target, the monetary authority needs to put a high weight on
the inflation outcomes of the interim quarters. Therefore, the effect of
changing the accountability frequency may have been mild.

19. It is possible, however, that the performance of the Taylor rule could
dramatically improve if a different set of parameters is chosen.
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These findings, however, do not imply that the Central Bank should
be indifferent in choosing among the first three alternatives. If the
Central Bank is, in fact, concerned only with the year-end accumu-
lated inflation, then setting a quarterly target path for inflation is not
likely to severely alter the behavior of macroeconomic variables. Should
monetary policy be evaluated on a quarterly basis, however, thereis a
high probability that unnecessary false alarms would be triggered in
the course of the year. In the context of the current agreement, an
informal consultation with the IMF is triggered if inflation deviates
from the target path by more than 1 percentage point, and a formal
consultation is required if the deviation exceeds 2 percentage points.
The probability of inflation deviating from the target by more than 1
percentage point falls significantly as the year progresses (see table 5).
This is a particularly delicate issue for an emerging economy, because
false alarms may trigger a confidence crisis and thus make the con-
duct of monetary policy more difficult. A compromise solution to this
problem would be to increase the tolerance interval for the first three
quarters of the year; this would preserve the quarterly accountability
frequency while reducing the probability of triggering false alarms.

6. CONCLUSIONS

The relative success of economic policy in Brazil since the 1999
devaluation stems from a variety of factors, including the initial mac-
roeconomic conditions, the strong international support, and the infla-
tion-targeting regime that provided an adequate and timely anchor for
expectations. The most important factor, however, was the long-awaited
fiscal reversal, which was a necessary (but obviously not sufficient)
condition for the sustainability of the inflation-targeting framework.

Despite the huge devaluation in early 1999, the year ended with
single-digit consumer price inflation, which fell within the target set
by mid-year, and with nearly 1 percent GDP growth, which was well
above the preliminary prospects. Inflation behavior showed a very low
pass-through, which can be attributed to the output gap in the period,
the overvalued real just before the floating, and the low initial infla-
tion. The inflation-targeting regime guided expectations in line with
the multi-year disinflation targets, allowing the relative price realign-
ment after the devaluation to be processed without igniting overwhelm-
ing pressures on consumer prices.

However, the large swing in relative prices poses some idiosyn-
cratic challenges for the monetary authority. The evolution of the back-



42 J. Bogdanski, P. Freitas, 1. Goldfajn, and A. Tombini

ward-looking prices is of particular concern. Such prices correspond to
around 25 percent of the IPCA and have increased by 36.6 percent in
1999-2000, while all other prices taken together rose by only 8.8 per-
cent in the same period. The results of simulation using different as-
sumptions regarding the adjustment rule and the weight of backward-
looking prices in the IPCA show that when the adjustment of these
prices is based on past inflation, the degree of inertia increases and
forces the Central Bank to be more restrictive in order to disinflate the
economy. Nominal and real interest rates are 0.5 percentage point to
1.0 percentage point higher when the Central Bank faces a Phillips
curve with backward-looking prices. When inflation is closer to its
steady-state value, however, the presence of administered prices in the
TPCA does not alter the behavior of monetary policy significantly.

We presented a brief description of the Brazilian experience, show-
ing how monetary policy reacted to different shocks. In the inflation-
targeting period, all the shocks that hit the economy propagated their
effects mainly through the supply side and financial markets. Although
the shocks displayed some common features, such as rising oil prices,
the rapidly changing overall economic conditions demanded different
responses.

We confronted the theoretical policy prescriptions with estimated
impulse responses to different kinds of shocks in a simple empirical
model. As expected, the results showed that a central bank should be
fairly restrictive when countering aggregate demand shocks, but it
should partially accommodate supply and financial shocks by contem-
poraneously increasing nominal interest rates while allowing real in-
terest rates to fall. Real interest rates eventually rise with the subse-
quent fall in inflation. This pattern, suggested by the impulse response
functions, was observed in recent episodes in Brazil. When facing sup-
ply and financial shocks in the last two quarters of 1999, the Central
Bank kept nominal interest rates constant at a level above long-run
equilibrium and allowed real interest to fall. With inflation under con-
trol, real interest rates rose again in the following quarter, and the
Central Bank resumed the trend of reducing interest rates.

Finally the paper addressed the issue of how to monitor inflation
targeting under agreements with the IMF. We used a simple struc-
tural model to show that except in the case of a Taylor rule, the be-
havior of relevant macroeconomic variables does not change signifi-
cantly when the frequency at which monetary policy is evaluated in-
creases from yearly to quarterly. However, a central bank should not
be indifferent when choosing between year-end accountability only
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and quarterly monitored accountability, such as that established in
recent Brazilian agreements with the IMF. The reason is simple: if the
relevant macroeconomic variables are initially out of equilibrium, then
the probability of meeting the target by year-end may be high while the
probability of breaching the tolerance bands in the intermediate quar-
ters is also high. Monitoring quarterly figures under such circumstances
can send unnecessary false alarms, introducing an unwarranted noise
in the conduct of monetary policy by affecting expectations.



44 J. Bogdanski, P. Freitas, 1. Goldfajn, and A. Tombini
REFERENCES

Bacha, Edmar. 1999. “O Plano Real: uma avalia¢do.” In O Brasil Pés-
Real, edited by Aloisio Mercadante. Campinas: Instituto de
Economia, Unicamp.

Banco Central do Brasil. Inflation Report. Several issues. Brasilia.

. Minutes of the Monetary Policy Committee Meetings. Several
issues. Brasilia.

Bogdanski, Joel, Alexandre Antonio Tombini, and Sérgio Ribeiro da
Costa Werlang. 2000. “Implementing Inflation Targeting in Bra-
zil.” Working Paper 1. Brasilia: Banco Central do Brasil.

Britton, Erik, Paul Fischer, and John Whitley. 1998. “The Inflation
Report Projections: Understanding the Fan Chart.” Bank of En-
gland Quarterly Bulletin 38.

Clarida, Richard, Jordi Gali, and Mark Gertler. 1999. “The Science of
Monetary Policy: A New Keynesian Perspective.” Journal of Eco-
nomic Literature 37 (December): 1661-707.

Freitas, Paulo Springer de, and Marcelo Kfoury Muinhos. 2001. “A
Simple Model for Inflation Targeting in Brazil.” Working Paper 18.
Brasilia: Banco Central do Brasil.

Goldfajn, Ilan, and Sérgio Ribeiro da Costa Werlang. 2000. “The Pass-
through from Depreciation to Inflation: A Panel Study.” Working
Paper 423. Rio de Janeiro:Pontificia Universidade Catdlica do Rio
de Janeiro.

Haldane, Andrew G. 1997. “Some Issues in Inflation Targeting.” Work-
ing Paper 74. London: Bank of England.

Ministério da Fazenda do Brasil and IMF (International Monetary Fund).
1999. “Brazil Memorandum of Economic Policies.” Mimeographed
(8 March).

Mishkin, Frederic S., and Miguel A. Savastano. 2000. “Monetary Policy
Strategies for Latin America.” Washington: International Monetary
Fund IMF). Mimeographed.




Documentosde Trabajo Working Papers
Banco Central de Chile Central Bank of Chile

NUMEROS ANTERIORES PAST ISSUES

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 Chiley 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

DTBC-109 Octubre 2001
Procyclical Productivity: Evidence from an Emerging Economy
Lucas Navarro y Raimundo Soto

DTBC-108 Setiembre 2001
Effects of Foreign and Domestic Monetary Policy in a Small Open

Economy: The Case of Chile

Eric Parrado

DTBC-107 Setiembre 2001
A Decade Lost and Found: Mexico and Chilein the 1980s

Raphael Bergoeing, Patrick J. Kehoe, Timothy J. Kehoey

Raimundo Soto

DTBC-106 Setiembre 2001
Does Inflation Targeting M ake a Difference?
Oscar Landerretche, Vittorio Corbo y Klaus Schmidt-Hebbel

DTBC-105 Setiembre 2001
Inflation Targetingin Latin America
Vittorio Corbo y Klaus Schmidt-Hebbel

DTBC-104 Setiembre 2001
Chilean Banking Crisisof the 1980s: Solutions and Estimation of

the Costs

Gonzalo Sanhueza

DTBC-103 Julio 2001

Seasonal Cointegration and the Stability of the Demand for M oney
Raimundo Sotoy Matias Tapia



DTBC-102
Testing for Unit Roots Using Economics
Rémulo Chumacero

DTBC-101

One Decade of Inflation Targetingin the World: What do We Know

and What do We Need to Know?
Frederic S. Mishkin y Klaus Schmidt-Hebbel

DTBC-100

Banking, Financial Integration, and I nternational Crises:
an Overview

Leonardo Hernandez y Klaus Schmidt-Hebbel

DTBC-99
Un Indicador Lider del Imacec
Felipe Bravo y Helmut Franken

DTBC-98

Series de Términos de I ntercambio de Frecuencia Mensual para la
Economia Chilena: 1965-1999

Herman Bennett y Rodrigo Valdés

DTBC-97

Estimaciones de los Determinantes del Ahorro Voluntario de los
Hogaresen Chile (1988 y 1997)

Andrea Butelmanny Francisco Gallego

DTBC-96

El Ahorroy e Consumo de Bienes Durables Frente al Ciclo
Econdmico en Chile: ¢Consumismo, Frugalidad, Racionalidad?
Francisco Gallego, Felipe Morandé y Raimundo Soto

DTBC-95

Una Revisién del Comportamientoy de los Deter minantes del
Ahorroen e Mundo

Norman Loayza, Klaus Schmidt-Hebbel y Luis Servén

DTBC-94

International Portfolio Diversification: The Role of Risk and Return

César Calderdon, Norman Loayzay Luis Servén

DTBC-93

Economias de Escala'y Economias de Ambito

en el Sistema Bancario Chileno

Carlos Budnevich, Helmut Franken y Ricardo Paredes

Julio 2001

Julio 2001

Julio 2001

Junio 2001

Mayo 2001

Mayo 2001

Mayo 2001

Mayo 2001

Abril 2001

Abril 2001



