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Abdract

Brazil has put in place an inflation-targeting framework for monetary policy
in md-1999, less than sx months ater moving to a floating exchange rate
system. This paper presents the macroeconomic background that hes led to
the shift in mondary policy regime, and describes the generd inditutiond
arangements and operationa framework that has been adopted. The paper
adso discusses the basc modding agpproach that hes aded the decison-
meking process in the initid phese of inflation targeting in Brazil. We
describe the family of smdl-scde macroeconomic modes that has been
usd for infooming and disdplining discussons aout monetary  policy
within the Centrd Bank. These modds contan few eguaions and few
vaigbles but cary a condderable theoreticd content and provide a stylized
representation of the monetary policy trangmisson mechanism. They ae
emly understood, and especidly suitable for smulation of a wide range of
issues. We conclude with the main lessons that may be drawn from the

initid Brazilian experience with inflation targeting.
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Implementing Inflation Targeting in Brazil®

1. Introduction

Brazil has recently put in place a new framework for monetary policy. After moving to
a floating exchange rate sysem, the government defined inflation targets for the coming
years and asdgned to the Centrd Bank the responghility and the operationd
independence to conduct monetary policy in order to meet the inflation objective.

Inflation targeting requires that monetary authorities adopt a forward-looking attitude
and teke preemptive action, given the lags between policy decisons and ther effect on
output and prices. In Alan Greengpan’'s words, “Implicit in any monetary policy action
or inaction is an expectation of how the future will unfold, that is a foreces”. Indeed,
we bedieve tha what inflation-targeting centrd banks actudly do is inflaion forecast
targeting. Rather than reacting to present facts, monetary policymakers make decisons
based on conditional forecasts of future inflation, conditiond on dterndive interest rate
paths and on the best esimate of the current state of the economy and the probable
future development of exogenous variables.

It is cucid to devdop a basc modding framework to dlow policymekers to exercise
their judgementd andyss in a dructured and quantified way. Economic modds are just
another tool avalable to guide policy decisons under uncertainty about the dae of the
economy and the sze and nature of the shocks thet congantly hit it. Nonethdess, smple
modds can hdp daify economic problems by focusng on a smdl number of factors
thought essentid for ther understanding. In this paper, we present the basic modding
goproach that has aded the monetary policy decison-meking in the initid phase of the
inflation-targeting regime in Brazl.

4 We thank other members of the Centrd Bank's research team, in paticular Fébio Araljo, Paulo
Springer de Freitas, and Marcdlo Kfoury Muinhos. Needless to say, the views expressed here and any
errors are our own responsbility.

2



Section 2 describes the generd inditutional arrangements and  operational  framework
adopted for inflation targeting. Section 3 dexribes the family of smdl-scae
macroeconomic modds that has been used for informing and disciplining discussons
about monetary policy within the Centrd Bank. These modds contain few eguations
and few variables, but cary a condderable theoreticd content and provide a sylized
representation  of the monetary policy transmisson mechanism. They ae eadly
understood, and specidly suitable for smulation of a wide range of issues. Section 4
deds with the badc reguirements for running smulations Section 5 presents brief
conclusions.

2. TheBrazlian IT framework

2.1 In search of anominal anchor for monetary policy

The dabilization process in Brazl, initigted in mid-1994, successfully brought annud
inflation down to one-digit figures in less than three years. This process incuded a wide
progran of economic reforms. For indance, the dze of the public sector was
subgantidly reduced in this period through privatization of Sate companies operating in
sctors  like tdecommunications,  chemidry, ralroads, banking and mining.  Likewise
the trade liberdization was degpened through reduction of import tariffs and dimination
of non-tariff bariers  The financid sysem was submitted to a full-fledged restructuring
with unsound inditutions liquideted, merged or restructured and prudentid regulation
updated.

The man source of inflaionary inertia the autometic indexaion of prices wages and
other contracts, was subdtantidly reduced. Annua output growth averaged 3.4% in red
termsin 1994-1998, even though unemployment started to rise in 1997.

However, despite its reative success, the dabilization process involved a gradudist
goproach towards many gtructura economic problems that remained unsolved. A much
needed definitive fiscd adjusment was continudly podponed because, in pat, the
government codition was not sufficiently convinced of its urgency. So, Brazil remained
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vulnerable to a confidence crisgs, which became a redity when the internaiona
finendd turmoil culminaed with the Russan moraorium in Augus 1998, The
confidence criss generated a large capitd flight from emerging markets. Brazil raised
short-term interest rates and announced a drong tightening of the fiscd regime. At the
same time, the government negotigted a preventive financid support packege with the
IMF, totding US$ 41.5hbillion.

The government was initidly successful in implementing the fiscal package, but market
confidence continued to erode up to January 1999, dso reflecting concans over the
newly dected governors commitments to adjusing their dates public  finances.
Following strong pressures on foreign exchange reserves, the Centrd Bank was forced
to abandon the cranling peg to the dollar’. After a brief attempt to conduct a controlled
devauation, the real was forced to float on January 15. As a consequence of this aorupt
change in regime, most of the Centrd Bank’'s Board of Directors was replaced. Due to
Brazilian peculiarities, the new Board took office only in the beginning of March.?

In the absence of a wel-defined guidance for monetary policy, the exchange rae
averaged R$1L52USHL in January and R$LOVUSHL in February, compared with
R$L21/US$L prior to the change in regime Inflation rose sharply: the wholesde price
index incressed 7.0% in February, while the consumer price index rose 1.4%. This led
private anaysts to foresee a huge deterioration of dl macroeconomic fundamentds.

The new Board took office on March 4" and immediately worked on two main fronts
The fird was to cdm down the nervous financid markets The expectation tha an
inflation hike could bring the red rates of return on public debt ingtruments to the
negeative range was thefirst to be atacked.

! The official exchange rate policy at that time consisted of an intended nominal deval uation of 7.5% p.a.,
while annud inflation was near 2%.
% In Brazil, the Federd Senate must formally approve the nominees to the Centrad Bank’'s Board. The
process conssts of two steps. The first is a preiminary open hearing in the Committee of Economic
Affars. The second is a discussng and voting sesson, where the 81 Senators decide by smple mgority
whether to approve or reject the nominee. Although the Government codition has a large maority in the
Senate, the processis time consuming.
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The Monetay Policy Committee (Copom), whose members are the Governor and
Deputy Governors, decided to raise the basc short-term interest rate (Sdlic) from 39%
pa to 45% p.a, taking into account tha the future contracts for the next maturity were
dready trading & 43.5%. An important novelty was introduced, the bias on the interest
rates, which delegated to the Centrd Bank’s Governor the power to change interest rates
during the period between two ordinary Committee meetings (they used to be 5 weeks,
prior to the adoption of the inflation targeting framework). The Copom edablished a
downward bias, meaning tha interest rates could be lowered a any time before the next
scheduled mesting®.

For the firg time dso, the Committee released a brief explandion right &fter the
meeting (the minutes used to be rdeased only after 3 months). Its initid words were
“maintaining price stability is the primary objective of the Central Bank”. And it went
on to sy that: “(1) in a floating exchange rate regime, sustained fiscal austerity
together with a compatible monetary austerity support price stability; (2) as fiscal
policy is given in the short run, the control over inflationary pressures should be
exerted by the interest rate; (3) observed inflation is due to the currency depreciation,
and markets expect a further rise in the price level this month; (4) the basic interest rate
should be sufficiently high to offset exchange-based inflationary pressures; and (5) so,
we decided to raise the basic interest rate to 45% p.a., but with a downward bias, for if
the exchange rate returns to more realistic levels, keeping the nominal interest rate that
high would be unjustified.” Indeed, the bias was used twice before the next mesting: the
interest rate was reduced firs to 42% and then to 39.5%, following a reversd of the
exchange rate overshooting and a reduction both in observed and expected inflation
rates.

The second front was the initidive to propose the adoption of inflation targeting as the
new monetary policy regime. Although it is clear from the Copom's press reease that
IT was dready in the minds of the Board's members, there was a lot of work to do in

the inditutiond area. For example, the Centrd Bank has never been granted formd
instrument independence to conduct monetary policy. Moreover, even a the Bank, very

3 On the other hand, under a downward biss, if the Governor needs to raise interest rates, an extraordinary
Copom meeting must be called to take the decision.
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few saff members knew what an IT framework was about. The technical skills needed
to devdop adequate inflation-forecasting modds were scattered unevenly  throughout
the Bark's depatments. In particular, there was no Research Depatment: each
depatment used to make its own research efforts, usudly to solve immediate demands
and not devoted to think coherently about the future.

Once these problems were detected, their solution was draghtforward. The new
flogting exchange rae dearly required a new nomind anchor for economic policy.
Monetary policy, dong with drengthened fiscd adjusment and a firm wage policy in
the public sector, would be insrumenta in preventing the recurrence of an inflationary
oird and ensuring a rgpid decderation of the rate of inflation. Inflation targeting was
the mogt suited framework to achieve economic dabilization under a flexible exchange
rate regime, with the target itsdf playing the role of the nomind anchor. With sound
arguments, it was not difficult to convince the Presdent, the Finance Minider, and ther
senior economic advisors that IT could work wel in Brazil. The IMF daff was most
receptive to the proposed new framework for monetary policy, and showed interest in
organizing an internationd seminar on IT, where the discussions could benefit from the
experience of anumber of central banks and academics.

Within the Centrd Bank, a Research Depatment was created by the end of March.
Initidly, three ressarch aeas were opened: IT, financid risk and pricing and
microeconomics of banking. The IT group, condsting of 14 researchers, darted to Sudy
the literature.

Two key books were very useful: Bernanke e d. (1998), Inflation Targeting: Lessons
from the International Experience, Princeton Universty Press, and Taylor, John B. (ed.)
(1999), Monetary Policy Rules, Universty of Chicago Press Some other articles and
books entered a “minimum kit’, a mandatory reeding for anyone in the group. (i)
Gengd readings and cases King, Mervyn (1997), The Inflation Target Five Years On;
Massad, Carlos (1998), La Politica Monetaria en Chile; Masson, PR. et d (1997), The
Scope for Inflation Targeting in Developing Countries, Taylor, John (1999), A
Historical Analysis of Monetary Policy Rules. (i) Optimization modds Backus David
et d (1986) The Consistency of Optimal Policy in Sochastic Rational Expectations
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Models; Currie, David e d (1993), Rules, Reputation and Macroeconomic Policy
Coordination; Svensson, Lars (1998), Open-Economy Inflation Targeting. (iii) Applied
work: Taylor, John (1993) Discretion versus Policy Rules in Practice; Taylor, John
(1994), The Inflation/Output Variability Trade-off Revisited.

After careful planning, the IT group dated to work in the desgn of the inditutiond
framework and the modding of the transmisson mechanism of monetary policy. Brazil
has greatly benefited from the discussons and conaultations held during the Seminar on
Inflation Targeting, jointly organized by the Centrd Bank of Brazil and the IMFs
Monetary and Exchange Affars Depatment, which took place in Rio de Janero (May
3-5, 1999)* A generd consensus that emerged during thet meeting can be summarized
asfollows

“Low and stable inflation was singled out as the primary long-run objective of
monetary policy, and inflation targeting was regarded as an effective framework
for guiding monetary policy. In particular, inflation targeting was seen as
providing a nominal anchor toth for monetary policy and inflation expectations,
making this anchor identical to the longrun objective of monetary policy;
providing more transparency and accountability to the design and
implementation of monetary policy; facilitating its communication,
understanding, and assessment; and providing effective policy guidance by
focusing policymakers attention on the long-run consequences of short-term
policy actions” (Brazl - Sdected Issues and Saidicd Appendix —
International Monetary Fund, July 16", 1999).

* The objective of the seminar was to review the experience of a number of developed and emerging
economies in implementing inflation targeting, and to provide an opportunity for Brazilian economists
and policymakers to discuss plans to implement a dmilar framework in Brazil. Experts from Augrdia,
Canada, Chile, Isad, Mexico, New Zedand, Sweden, United Kingdom, and United States made
presentations on their country’s experiences. Researchers from the Central Bank of Brazil presented their
initia work on inflation targeting, entitled “Issues in the Adoption of an IT Framework in Brazil”, May
1999.
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2.1 General setting

On Jy 1%, 1999, Brazl formdly adopted inflation targeting as the monetary policy
framework. The Presdent of Brazil issued Decree No. 3088 of June 21, 1999, whose
key points are lisged bellow.

The inflation targets will be established on the bass of variations of a widdy known price
index;

The inflation targets as well as the tolerance intervals will be st by the National Monetary
Council on the basis of a proposal by the Finance Minigter;

Inflation targets for the years 1999, 2000, and 2001 will be set no later than June 30, 1999;
for the year 2002 and subsequent years targets will be set no later than June 30, two years
in advance;

The Central Bank is given the responshility to implement the policies necessary to achieve
the targets,

The price index that would be adopted for the purposes of the inflation targeting framework
will be chosen by the National Monetary Council on the bass of a proposal by the Finance
Minigter;

The targets will be consdered to have been met whenever the observed accumulated
inflation during the period JanuaryDecember of each year (measured on the bads of
variations in the price index adopted for these purposes) falls within the tolerance
intervals,

In case the targets are breached, the Central Bank's Governor will need to issue an open
letter addressed to the Finance Minider explaining the causes of the breach, the measures
to be adopted to ensure that inflation returns to the tolerated levels, and the period of time
that will beneeded for these measures to have an effect; and

The Central Bank will issue a quarterly inflation report that will provide information on the
performance of the inflation targeting framework, the results of the monetary policy
actions, and the perspectives regarding inflation.

On June 30" 1999, the Nationd Monetary Council (CMN) issued a Resolutior® on the
definition of the price index as wdl as on the inflation targets The Broad Consumer
Price Index (IPCA) reported by the Nationd Bureau of Geogrgphy and Statigtics
(IBGE) was chosen for the purpose of gauging inflation targets. The targets were st a

5 Resolution No. 2615,



8% for 1999, 6% for 2000 and 4% for 2001 — accumulated annud variaions by the

year-end. Tolerance intervals of £2% for each year were aso defined.

The sdected price index — IPCA — covers a sample of families with persond income
between 1 and 40 minimum wages and has a broad geographica bass. It indudes 9
metropolitan areas (S8 Paulo, Rio de Janeéro, Bdo Horizonte, Porto Alegre, Recife,
Bdém, Fortdeza, Sdvador and Curitiba) as well as Goiéniaand the Federd Didtrict

The rationde behind the adoption of decreasing targets between 1999 and 2001 had to
do with the nature of the recent inflation in Brazil. It is important to disinguish between
an inflaionary process and a temporary inflation rise due to a shock. In the first case,
there is a continuous accderation in the price leve. In the second, there may be only a
once-and-for-dl change in the price levd, with no further upward pressure. The
Brazilian case beongs to the second category: the currency devduation that darted in
mid-January 1999 was a shock that forced a redignment of reative prices. Before it
occurred, Brazil was experiencing price dtability: average CPI inflation was 1.79%° in
1998.

As there were no indications of the presence of an inflationary process in Brazl, a
gradudig dignflation drategy was not recommendable The CHl inflation rate should
return to its 1998 level as soon as the rddive prices redignment is finished. Thus, it
was not only possble but dso desrable for the government to set a decressing inflation
target path.

An important issue to discuss is the choice of the full inflation rate as reference for the
target, and not some core inflation measure. Perhgps, the best technica procedure would
have been to purge some items from the full index, exempting it from temporary and
once-and-for-dl shocks. Neverthdess adopting a headline index was essentid  for
credibility reasons, a least in the beginning of IT implementaion. Unfortunady,
Brazilian society has experienced severd price index manipulations in a not so digant

8 In the case of CPl measured only in Sdo Paulo city by |PC/FIPE, inflation was negative (-1.8%) in 1998.



past, and S0 would be suspicious about any change related to suppressng items from the
target index.

Another related issue is the absence of escgpe dauses in the inditutiona arrangement.
In the case the targets are breached, the Centrd Bank Governor will be required to issue
an open leter addressed to the Miniger of Finance explaining the underlying causes, the
measures to be adopted to ensure convergence to the targets and the time period

required for these measures to have an effect.

The combination of the use of headline inflation and the absence of escape dauses
judtifies the adoption of the rdaivey wide 2-percentage point tolerance interva around
the centra target, and certainly makes the announced targets much tighter than they may
initidly gppear.

It is important to emphasize that monetary policy decisons should be teken on the bass
of the widest information st avaldble Therefore, a mix of modds should be under
condderation when looking for an adeguate reection function, and producing inflation
forecasts and ther probability digributions It should dso indude private sector
perceptions about the expected path of economic variables, extramodd informetion,
leading indicators and any other judgmenta knowledge that helps predict inflation.

A find issue is the trangparency of the IT framework. As pat of the initid setting, an
effective communication process was edablished so that the population will be able to
undergand and monitor the decisons of the Centrd Bank and to know the reasons why
forecasted and accumulated inflation may be deviating from target.

The Copom meets a regular monthly intervals and decisons are taken by magority vote.
The decisons ae anounced immediatdy after the meeting ends, sometimes followed
by a press rdease explaining briefly the reasons why the decisons were taken. In the
second helf of 1999, the Copom minutes were published 2 weeks after the mesetings. In
the beginning of 2000, thisinterva has been reduced to only one week.
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Findly, there is a quarterly inflation report discussng the main issues reaed to the
paformance of the inflation-targeting regime’. It indudes detailed explanations of the
results ddivered by past decisons and a prospective andyss for future inflation, with
gpecid emphasis on the assumptions made in the forecasting process that generated the
monetary insrument decisons. Minutes of the previous Mongay Policy Committee
mestings are republished in the report.

2.2 Operational framework

The Research Department of the Centrd Bank of Brazil has developed a st of tools to
support the monetary policy decison process Among them are smdl-scde sructura
modds of the transmisson mechanism of monetary policy to prices, complemented
with short-term inflation forecasing modds, leading inflation indicators and meesures
of core inflation. There are dso surveys of market expectations of inflaion, growth, and
other relevant economic variables, collected by the Economic Department.

In order to build smdl dructurd macroeconomic modds, the Centrd Bank dudied the
vaious channes of trangmisson of monetary policy. These include the interest rate (a
policy ingrument), the exchange rae, aggregate demand, asset prices, expectaions,
cedit and money aggregates, wages, and wedth. Given the macroeconomic
characterigics of the Brazilian economy, the man concusons ae the fdlowing: (i)
interest rate affects consumer durables and investment in a period between 3 to 6
months. Moreover, the output gap tekes additiond 3 months to have a sgnificant impect
on inflation. In sum, the monetary policy transmisson through the aggregate demand
channd takes between 6 to 9 months to fully operaie; and (ii) through a direct channd:
changes in nomind interest rate affects contemporaneoudy nomina exchange rate, and
the later affects, dso contemporaneoudy, the inflation rate through “imported” inflation;
(iii) given higoricd low leverage of the Brazilian corporate sector dong with the very
dricc cedit and monetary policdes implemented with the Real plen, the credit

7 Copom has dready issue three Inflation Reports — June 30" September 30™, and December 30" They
areavalable a the Centra Bank homepage — http://mww.bch.gov.br.
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mechanism has not operated and its importance in terms of chameing interest rate
impacts on inflation has been negligible®

The dructurd modds ae complemented by a sa of shortteem modds. These
complementary modds indude Vector Autoregressve  (VAR)  modds  and
Autoregressve Moving Average (ARMA) time-series modds and serve three baesic
purposes (i) providing an dternative short-term forecest for the inflation rate and,
therefore, permitting a consgency check with the forecagts reaulting from the sructura
modds, (i) permitting the use of the inflaion forecast resulting from these modes for
the purposes of estimating (with the dructurd modd) the ex ante red interest rate
(which is an explanatory varidble in the aggregae demand egudion in some of the
esimated gdructurd modes), as wel as in the forwardlooking interest rate rule (which
is one of the equaions in the dructurd modds); and (iii) dlowing to smulate shocks to
gpecific components of the IPCA, like for indance, changes in prices st by the public
sector.

3 Thebasic modeling approach

Benefiting from internationd advice, gahered during the Seminar on Inflation
Tageting and on conaultations with the Bank of England, the Centrd Bank has
edimated/cdibrated a group of dructura modds with the main objective of identifying
and smulating the mechanian of monetary policy transmisson in Brazl, induding the
main channds of tranamisson as well asthe lags involved.

A gmple dructurd modd with the following basc eguations can summarize this family
of modds”:

8 With recent messures amed a reducing the difference between borrowing and lending rates (bank
spreads), the credit channel will certainly become important for the operation of monetary policy under
the IT framework. See study published by the Research Department of Centra Bank of Brazil “Juros e
Soread Bancério no Brasil”, October 1999 (available at http://www.bch.gov.br).

® The same modding approach is widdy used for pdicy andysis. Bal (1997) presents an illustrative two-
equation model; Bal (1998) and Baini and Hadane (1999) show compact extensons to smadl, open
economies, highlighting the main transmission channels at work.
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0] an IS type equation expressing the output gep as a function of its own lags,
real interest rate (ex ante or ex post), and redl exchange rate™®;

(i)  a Phillips curve expressng the rate of inflation as a function of its own lags
and leads, the output gep, and the nominad exchange rate (and imposing the
long-term neutrdity condiition);

(i) an uncovered interest parity condition reaing the differentid between
externd and domedtic interest rates with the expected rate of devauation of
the domestic currency (the Real), and the risk premium; and

(iv)  an interes rate rule, dternativey fixed rules on nomind or red interest raes
Taylor-type rules (with weights for contemporaneous deviations in inflation
and output), forwardHooking rules (with weights for deviations of expected
inflation from the target), and optima deterministic and stochetic rules.

This family of modds dlows severd reduced-form specifications, depending on which
issues the Copom wants to discuss in detal. An example may daify the modding
gpproach used in Brazil. Suppose that the government is fully committed to a fiscd
adjugment, 0 that the targets for the primary surplus of the consolidated public sector
will be obsarved. In this case, the fiscd policy will produce important effects on
aggregate demand, which should be explicitly taken into condderation.

One possble way to incorporate this informaion into the modd is to indude a fiscd
vaiade directly in the IS eguation. In this specification, two variables represent policy
ingruments the interest rate and the primary fiscd surplus. The firg is a Centrd Bank
ingrument and the second is a Treasury ingdrument. The diagram in Fgure 1
summarizes these assumptions, showing the basic rdationships involved.

1 Due to the relevant sample period usal in the process of estimation, which involved a managed
exchange rate regime, and due to the smdl relative weight of net exports (when compared to the other
components of aggregate demand), the redl exchange rate was not found statisticaly significant.
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Interest Rate Rules/
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Interest Rate

Fgure 1. Modd diagram.

IScurve
The standard specification of an 1S curve could be, in aquarterly frequency:
() h=b,+bh,+bh ,+b,r  +e

where:

h ® log of output ggp

r ® logof red interest rate [log(1+R)]

d ® demand shock.

The addition of a fiscd varigble can be accomplished by induding the teem pr ® log of
(1+) public sector borrowing reguirements (PSBR), primary concept, as a percentege of
GDP:

() h=by+bh +bh ,+byr, +pr, +e"

€' ® demand shock.
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Frs of dl, the output gep historical series should be condructed. It is usual to start with
a messure of potentid output. Severd techniques are commonly used to cdculate
potentid output: 1) the extraction of a lineer time trend from higoricd GDP data 2)
smoothing out the GDP saries through filters like Hodrick-Prescott; 3) Kdmen filters
and 4) edimaes of production functions. In the Brazilian case, the linear trend and HP
filter were preferred snce both produced smilar results The output gap was then
obtained by the difference between actud and potentid GDP, dlowing a direct estimate
of the “fiscdl” IS curve.

Long run calibration of thelS curve

In order to edimate the demand sde of the reducedform dructurd modd, a quaterly
data sample between 1992:1 and 199911l was sdected. Hence, the etimaion results
were heavily influenced by post-Real Plan data (1994:111 to 1998:1V). It should be noted
that the Real Plan was implemented dong with a managed exchange-rate regime that
was vey indrumentd in reducing inflation and keeping it low. However, domedtic
interes rates were badcdly st with the objective of mantaning the managed

exchange-rate parity.

In this “old regime’, the exchange rate had the role of a nomind anchor to abilize
inflation, while monetary policy was conducted to atan a bdance of payments postion
compatible with the desred paity. In sum, without judging the success of this old
regime in terms of inflation dabilization and its sudanability over time, it is ressonadle
to conclude that equilibrium red interex rate were necessxily high. This is naot
necessaxrily the case in an environment of high internationd liquidity. Neverthdess,
between the end of 1994 and the beginning of 1999 emerging economies faced severd
episodes of worsening in the externd financid conditions.

Under the floaing exchange rate regime (in place snce January, 1999) and the
inflation-targeting framework (as of July, 1999), it is reasonable to date that equilibrium
red interes raes should differ subdantidly from what they were in the previous
regime. The trandtion effects due to the new equilibrium level of red interes rates
called for along-term cdlibration of the demand side reduced-form modd.
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The cdibration is draghtforward. In the long-run deady dete the raio of government
debt to GDP should remain congant, dong with a balanced budget (zero primary fiscd
aurplus) and zero output gap. This implies that the long-term equilibrium red interest
rale must equd the potentid GDP growth rae. In the “fiscd” IS curve specification, this
is equivdent to T =- ’%3. So, the longrun cdibration can be done by edimating the
“fiscd” IS curve with the additiond redriction on the par (bobs), whose rdio must
equd thelong-term equilibrium redl interest rate.

Phillipscurve

The supply dde of the economy is usudly modded with a Phillips curve specificaion,
directly rdaing price inflaion to some messure of red disequilibrium (typicdly the
output gap), inflation expectations, and red exchange rate changes. Three vaiants are
presented below. The coeffidents & on the right Sde of al eguations, except for the
output ggp one, ae condrained to sum to unity to ensure the long-run verticdity of the
Phillips curve, i.e. that inflation is neutra with respect to red output in the long run.

BackwardH ooking specification

(1) p.=ajp.,+ap.,+ash. +a;(p; +&)+e/
Forward-looking spedification

(V) p.=a/p.i+a;EP.)+ash,+a,D(p +&)+e/

Combined (average) specification
V) P :wpt-l + 5 E(Pur) + 5P 2+ = ?3) .y + ;a") D(p; +&)+el
where:

p ® logof priceinflation

h ® logof outpu gap

p- ® logof foreign producer price index

e ® logof exchangerate

D ® firg-difference operator

E(¥ ® expectation operator, conditiond on information available & timet
., e"® supply shock.
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The backward-looking spedfication can be motivated by the assumption of adaptive
inflation expectations. It is smple to esimate and, with only two lags it is ale to
reproduce fairly well the rich inflation dynamics of pest data However, it is vulnerable
to the Lucas critique. Its predictive power should be wesk due to the recent changes in
monetary policy and exchange-rate regimes, which probably have dtered the formation
of inflation expectations and the short-run inflation/output tradeoff.

The forward-looking specification is an dtempt to overcome the parameter ingability
commonly found after dructurd bresks It is dso motivaied by the naturd assumption
thet, as the inflation targeting regime gains credibility, expectations tend to converge to
the targeted vdue. However, it rases difficut edimation issues about the appropriate
measures of expectations, especialy when reliable survey dataare not available.

Different assumptions about the expectations mechanism were tested, but in generd the
edimations led to a weighted average of past and future inflation, with a leest 60% on
the forwardHooking component. Nether the research daff nor the Copom members
were comforteble with these reaults for two reasons. Firdt, they implied a degree of
credibility that was not expected to be achieved s0 early and they did not mech the
current surveys of market expectations. Second, they generate an inflation/output
dynamics with dmost no inetia and consequently a fast adjusment of both red and
nomind varidbles, which is not believed to yidd a reasonable representation of redlity.

A olution to badance out the forward and backward-looking variants was to combine
them. The average of the previous two specifications of the Phillips curve (together with
the other equaions in the complete modd) exhibits the desred dynamic properties of
the economy, with inflaion persgence due to duggish adjusment forced by the
backward-looking terms, while kegping a forward-looking component thought to be
increesingly important in the trandtion period after the changes in monetary policy and
exchange-rateregimes.

For the purpose of running smulaions to investigate the implications for inflation and
output of different monetary policy rules it is essy to experiment with dternaive
assumptions about the expectations formation mechanism. For example, expectations
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can be teken exogenoudy from a market survey, together with an additiond hypothess
about how they react to new information. Or expectations can be cdculated recursvely
in order to be mode-consgtent.

The passthrough

The passhrough of exchange rae changes to domedtic inflation is a key issue in the
Phillips curve set-up. Severd liner and non-linear specifications for the passthrough
coefficients have been tested, reducing to four the alternaives implemented in the
prefered dmulation tool. The firg one is a dandad condant coefficient; Imply
esimated from a suitable sample of past data The second one is a quadratic transfer
from exchange rae vaiaions to inflaion. The third one is a leve-dependent
coefficient. It is estimated under the assumption that the passthrough depends dso on
the levd of the (log) nomind exchange rate. The last one is a quadratic function of the
nomind exchange rae leve, motivaled by a smple patid equilibium modd in which
exchange-rate devduations shift the supply curve of competitive producers of tradable
goods™. All nonlinear variants intend to capture more precisdy the effects of a
temporary exchange rate overshooting™. For the smal number of observations available
in a quarterly frequency, however, their results were very close to the linear variant and
condgdent with internationd evidence that the passthrough coefficient is inversdy
proportiona to the degree of red exchange rate goprecidion a the moment prior to the
devauation. The equaions beow summarize the four dternative specifications,

a, = condant

a, =@, ta,,D( ptF-l +€.4))
a,=@,ta,L,)

E2 -a
a,=ay——"
E’, ta,,

where:

p- ® log of foreign producer priceindex.
e ® logof exchangerate.

E ® exchangerate (RYUSY).

1 See Goldfgin and Werlang (1999), Appendix.
12 Dornbusch (1976) presents the overshooting result in adifferent context.
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Exchange Rate - Uncovered I nterest Parity

The nomind exchange rae is determined by the uncovered interest parity condition,
which relaies expected changes in the exchange rate between two countries to ther
interest rates differentid and arisk premium:

(VD)  E&u-&=i-if - %
where:
e ® logof exchangerate
® log of domedtic interest rate
ir  ® log of foreign interest rate
® log of risk premium

Teking the firs difference E,e.,- E.,e - De =Di, - Di{ - Dx, and assuming for
smplicity tha the expectaion change follons a white noise process™
Ee. - E.,& =h,, itispossbleto specify the exchange rate dynamics as.

(VIl) De =Dif +Dx, - Di, +h,.

There are two exogenous varigbles in this equation: the foreign interest rate and the risk
premium. Given the reative dability of foreign interest rates reasonably accurate
projections can be obtained from contracts treded in internationa futures markets.
However, the risk premium — which can be measured by the spread over Treasury bonds
of Brazlian sovereign debt — has presented high volaility in the last years The risk
premium is usudly associsted to macroeconomic fundamentals and a number of other
ubjective factors that are not easily anticipated. Hence, two dternaive approaches have
been conddered. The fird is to gather the opinions of Copom members about the future
evolution of the country’s risk premium, conditiond on the overdl scenario and based
on anecdotd evidence, trandating it to an exogenous expected path that will be used in
gmulaions The second goproach is to meke asumptions linking the risk  premium
behavior to the main objective factors thought to influence it, Idting it be endogenoudy
determined by the modd.

1B This is equivdlent to a random wak with monetary surprise, where a surprise is characterized by
changesin interest rate differentids or in risk perception.
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An assumption condgent with the “fiscd” IS curve is tha the risk premium will
respond to the fiscd dance, with any perceived improvement in the consolidated public
sctor fiscd  pogtion reducing the premium  accordingly.  Additiondly, a number of
other factors may have a condderable influence on expectations and hence, on the risk
premum. A lig of thee fadtors would typicdly incdude internationd liquidity
conditions and interest rates, foreign capitd markets performance, commodities prices,
current account baance perspectives, and country raing. The link with the UIP
condition is through the following equetion:
(V1) DX, =ngXt_1+gzDPR_3+ésngZ”_tj

where:

X ® risk premium in bass points (SoT)

PR ® PSBR, primary concept, as a percentage of GDP

Z ® vaiadlestha influence country risk.

Monetary policy rules

The primary indrument of monetary policy is the short-term interest rate set by the
Centrd Bank. To run a smulaion in any of the modd variants™ it is necessary to
choose a monetary policy rule The rules can be divided in three basc families fully
exogenous interest raie paths liner combingtion of system vaidbles and optimd
response functions.

Fully exogenous interest rate path

This family of rules provides a direct way to input any interet rate path in the modd.
This is useful to andyze the consequences of an expected interest rate trgectory, such
as that implied by finencid market indruments or the implicit path conddered in the
government budget.

A paticular rule of this family can be very hdpful for inditutiond communication. The
quarterly Inflation Report traditiondly presents inflation and output growth forecests
condructed under the assumption thet the short-term interest rate will remain congant &

14 gee Blanchard and Kahn (1980) for references on solving forward a system of difference equations
under rationd expectations.
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the current levdl dong the projection period. This projection is made cler by means of
an inflaion fan chat, which shows the probability digribution aound the centrd

forecast for each quarter. By visud ingpection, it is possble to infer whether monetary
policy should be dtered and in which direction®.

Linear combination of system variables
The interes rate rule in this family is a linear function of some sysem varidbles. For

example, monetary policy can react contemporaneocudy to output gap and deviations of
inflation from target, as shown in the equation bdow. When | =1, this is equivdent to a
dandard Taylor rule, while when 11 (0,1) this is a Taylor rule with interest rate
gnoothing. The a’s can be sa abitraily or usng specific optimization procedures
avaladlein the mulation tool.
(IX) i, =@- i, +l @,(p,-p)+a,h +a,)

where:

p ® logofinflation.

p* ® log of inflation target.

h ® log of output gap.

i ® logofinterest rate.

This type of rule is indrumentd to andyze the sysem behavior under the choice of a
paticular set of a’s. However, the st of a’s obtained by optimization procedures can
frequently be very unintuitive'®.

Optimal Trajectories

An optimd rue can be found usng two badc optimizaion methods avaladle for
dmuldion. The fird one is a deeminigic optimization made conddering the
expectaion for the sysem vaiables equivdent to the modd own redizaions. The
second uses dochedic smulaion. In the determinidic case, the objective function is
given by egudion (X), and in the Stochadtic case it is given by equaion (XI). Notice

™ Britton, Fischer and Whitley (1998) explain how to interpret inflation forecasts presented as fan charts.
Haldane (1997) discusses how the introduction of apartialy subjective probability distribution may help
clarify the policy maker’s assessment of the current economic stance.
16 See Svensson (1997).
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that due to the certainty equivdence principle, for linear condrains equaions (X) and
(XI) are equivaent.

N
) L=a [l (EQw) - prw) +1[EMu)F +1 5(Dicyr )?]

r=1

XD L=@ [11EPwr - Par) 1+ 1 E(E) +15(Div)?]

r=1

These two optimization methods may be used with a fully arbitrary interest reate
trgjectory’’ or with a trgjectory given as function of inflation, output gap and the lagged
interest rate.

The determinidic case is useful for dmulating dternative scenarios during a forecest
team meeting since this procedure is fast. On the other hand, the stochastic case is more
accurae and gives the confidence intervas for the implied interes rate trgectory,
though it reguires subgantid computation time, meking this procedure unfessible
during a Copom meeting.

Basc structure

Combining equations (1), (V), (VII), and (VIII), dong with a choice of formation
mechanism of inflation expectaions, passhrough specification, and a mongtary policy
rue the basc framework for dmulaion and farecasting is determined, which is
condstent with the relationships shown in Diagram 1.

4. Requirementsfor smulation

The Copom members exchange views with the daff and choose rdevant possble
dhocks These shocks are then dylized and introduced into the structurd modes. It is
important to note tha given the smplified nature of the macro modds the daff is

required to caefully identify the form, the intendgty, as wel as the timing of the
interventions.
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The introduction of shocks in the Smulation process involves a previous work on how
much the economic agents have dreedy antticipaied them. This is particularly true for
nomind variables. The Copom membes have to caefully assess the set of shocks
proposed in the Smulation exercises.

Once the Copom defines the rdevant shocks and the daff prepares them for
introduction in the macro modds some additiond  definitions ae required for
smulation purposes. For indance, it is necessay to make the following choices the
interest rate rule (a fixed nomind rae or a Taylor-type rule or a rule based on the
deviations of expected inflation from target or a predetermined trgectory for nomind or
red rates); and (ii) amechaniam for the formation of inflation expectations.

Given these definitions, the following results can be obtaned: (i) inflation forecess
(centrd path and confidence intervals around the median) with definitions of a measure
of digperson (variance) and of risks (esymmetries); (ii) forecasts for output; (iii) the
trgectory for interest rates (both nomind and red) resulting from the various reection
functions; and (iv) dynamic smulations of exogenous shocks.

Smulations permit the visudization of the trangmisson mechanism of monetary policy
implidt in these amplified modds, with the interest rate affecting the nomina exchange
rate contemporanecudy and the output gap with a lag; the nomind exchange rae
afecting the imported inflation and, thus the inflation rate contemporaneoudy; and the
output gep affecting the inflation rate with alag.

The smulation of the structurd models is based on the sdection of a core scenario that
involves the mog likey hypothess and a st of dternative scenarios representing the
perceived risks of depature from the basc hypothess. A careful assessment of the
various hypotheses is a necessary condition for balanced decisons on the instrument of
monetary palicy.

Naturdly, the results from the smulaion exercises are combined with other eements in
meking policy decisons In paticular, forecasts cannot be limited to those produced by

' In both cases the optimization is constrained tothe model in use.
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modes. Alternative sources such as market surveys and forecasts, and information on
inflation expectations embodied in financid insruments need dso be conddered in the

decision process.

5. Concluding remarks

Brazil has implemented its inflaiontargeting framework in a very short time. Even
though the target for 1999 has been me, it is too early to discuss its success, but there
ae some crucid points that deserve mentioning. Fird, IT involves severd dements thet
must be properly addressed: a well defined quantitative target for the inflation rate in the
medium term; an inditutiond commitment to this target as the overiding objective of
monetary policy; increased trangparency of the monetary policy drategy through
communication with the public and the markets about the plans of monetary authorities,
and increased centrd bank’ s accountability for achieving itsinflation targets.

Second, the centrd bank Saff engaged in monetary policy advice should focus initidly
in the following issues get a dear view of the monetary policy transmisson mechanism
and decide which channds are best suited to be explored in order to meet the inflation
target; devdop smple and smal dructurd modds of these channds of trangmisson,
being able to undertand and explain the behavior key macro vaiables, use a prefered
modd to disdpline the discusson with the policymekers monitor incoming data and
use judgmentad andydisin the first forecasting quarters.

Communicetion efforts in an IT framework are vitd. It is fundamentd to explain dealy
to the public a large, to financd maket paticipants and to the politicians the gods
and limitations of monetary policy (what the centrd bank can do in the long run is to
control inflation; what it canot do is to rase economic growth through moneary
expandon); the numericd vaues of the inflation targets and on which grounds they
were sdected; and how the targets are to be achieved, given current economic stance
and expected future devel opments.
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In Brazl, the monetary authorities chose the full disclosure gSrategy, in the same line as
the Bank of England. The publication of Inflation Reports is an integrd pat of the
communication efforts, dlowing the generd public to underdand and assess the qudity
of the monday policy decisons in a continuous process that ultimatdy leads to
earning credibility and permits achieving the inflation targets with lesser cogts
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