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Abstract
With a view to offering a body of empirical evidence to assess the costs and benefits of Brazilian
stabilization policy, we undertake an econometric analysis of the monetary policy transmission
mechanism in Brazil during the period from the adoption of the inflation targeting regime
(onwards 1TR) to the subprime crisis (2000-2008). The exchange rate was the main channel of
monetary policy transmission during that time frame. Furthermore, inflation sensitivity to the
interest rate is low. Thus, a rise in the basic interest rate (Selic) generates relatively small benefits
(a fall in inflation). However, an interest rate increase generates substantial costs: a slowdown
in economic activity, the appreciation of the exchange rate, and an increase in public debt.
Inflation’s low sensitivity to interest rates is seen as a result of problems in the transmission
mechanism: a broken transmission mechanism reduces the efficiency of monetary policy.
Price stability under 1R thus requires an excessively rigid monetary policy. The final outcome
is, on the one hand, that inflation hardly gives in. On the other hand, the costs of high interest
rates escalate. We conclude that the balance of costs and benefits of price stability under TR
is unfavorable.
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INTRODUCTION

In an inflation targeting regime (onwards ITR), the basic interest rate is the main
instrument for controlling inflation. In fact, ever since ITR was adopted in
mid-1999, the basic interest rate (Selic)' has been the sole instrument used to
ensure price stability in Brazil. It worth mentioning that this is not a critique
of the theoretical foundations and operational procedures of that monetary
regime, although much could be said about those issues (see Modenesi, 2005;
Vernengo, 2008; Haight, 2007, and Epstein and Yeldan, 2009; among many
others). The purpose of this article is to offer a body of empirical evidence
supporting the assessment of the main costs and benefits arising from Brazil’s
current stabilization policy. This will be done through an empirical analysis of
how variations in Selic affect or are transmitted to the main macroeconomic
variables, namely: inflation, the exchange rate, and economic activity.

On the one hand, an increase in the basic interest rate reduces inflation; as
stressed by ITR advocates, price stability promotes efficiency, from which the
whole functioning of the economic system will benefit and thus contribute
to boost economic growth. On the other hand, an increase in interest rates
contributes to slow down the economy, to appreciate the domestic currency,
and to increase public debt. Hence, a rise in interest rates jeopardizes economic
performance.

With the purpose of identifying and assessing the costs and benefits of
the monetary policy practiced in Brazil for nearly a decade, we shall undertake
an empirical analysis of the transmission mechanism, defined as the process
through which variations in the basic interest rate affect the general price level.
The sacrifices imposed by stabilization policy, conceived as the social and eco-
nomic costs resulting from an increase in interest rates, will be evidenced by
using a vector autoregression (VAR) model.

Traditionally, this kind of exercise is done by estimating the so called “sacri-
fice ratio”, or the ratio of the output loss —the deviation of real Gross Domestic
Product (GDp) from its potential- to the associated changes in inflation (see
Okun, 1978; Gordon and King, 1982).2 The present study addresses this issue in

! Tn Brazil, the basic interest rate goes by the acronym Selic (Sistema Especial de Liquidagio e de
Custddia), the settlement system for most of the Brazilian central government’s domestic securities.

2 Blinder (1987) applies this concept to the deflation operated by Paul Volcker in the period between
1980 and 1984. Ball (1993) studies 65 episodes of deflation in Organisation for Economic Co-operation
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a broader sense than usual, as it focuses on the concurrence of three detrimen-
tal effects of an increase in the basic interest rate: the slowdown in economic
activity, the appreciation of the domestic currency, and the expansion of public
debt. Econometric analysis will allow us to systematize and quantify the main
negative outcomes of an increase in Selic, as well as its impact on inflation. Thus,
we will be able to compare the effect of variations in Selic on prices in face of its
detrimental effects on exchange rate, economic activity, and public debt.

This article is divided into three sections, in addition this introduction and a
conclusion. Next section states that in an ITR the monetary authority sustain an
institutional commitment to make price stability the main long-run goal of
monetary policy. The third section presents the VAR model. Section four analyzes
the monetary policy transmission mechanism, stressing the interactions among
the basic interest rate (Selic), inflation (as measured by the consumer price index,
IPCA), the exchange rate, the level of economic activity (using industrial output
as a proxy), and public debt (measutred by the debt/GDP ratio). The empirical
evidence corroborates the already widespread hypothesis that Brazil’s monetary
policy has been very costly to the country’s economy. In short, we will provide
a body of significant empirical evidence showing that Brazil’s monetary policy
under ITR, besides having little effect in inflation control, has imposed a high
level of sacrifice.

INFLATION TARGETING: THE EMPHASIS ON PRICE STABILITY

From an operational standpoint, ITR is a monetary regime marked by the mone-
tary authority’s institutional commitment to adopt price stability as the main
long-run goal of monetary policy, to which all remaining objectives are subor-
dinated (see Bernanke and Mishkin, 1997; Mishkin and Posen, 1997; Bernanke
et al. 1999, and Mishkin, 1999; 2000). 11R is characterized by: 1) setting a me-
dium-run inflation target; 2) reduced importance of intermediate targets, such
as, for instance, monetary aggregates; 3) greater transparency in conducting
monetary policy, substantiated in the efforts to improve communication between
the Central Bank and economic agents, allowing for a greater accountability of
Central Bank; 4) independence of Central Bank instruments (Fischer, 1995)

and Development (OECD) member countries, between 1960 and 1990. See also Tédter and Zeibarth
(1997) and Buiter and Grafe (2001).
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or greater ability to achieve its targets; that is, requires that the Central Bank
be free to determine monetary policy instruments.’

The 11R had a sort of golden age from when it was first adopted by New Zea-
land in 1990 to the 2008 subprime crisis. According to the so-called new consensus
macroeconomics, 1TR 18 the correct way of monetary policy-making, in a way that
this regime has been adopted globally. However, as one of the aftermaths of
the 2008 subprime crisis, central banks’ blind faith in rTr has been substantially
reduced. At the same time, we have witnessed a shy move by orthodox theory
toward the recognition that monetary policy should target other variables than
inflation. For instance, Blanchard, Dell’Ariccia and Mauro (2010) and Eichen-
green et al. (2011) consider that monetary policy should also target asset prices
—in order to prevent financial crisis.

This late orthodox criticism reinforces a general criticism shared by many
heterodox economists. From a theoretical standpoint, most ITR critics right-
fully emphasize that the adoption of 1R implies the acceptance of long-run
money neutrality resulting from the assumption of the natural rate of unem-
ployment hypothesis (Friedman, 1968). From a more operational perspective,
there is plenty of criticism on: 1) the use of a szngle instrument (the interest rate)
to cutb inflationary pressures,* and 2) the belief that any rise (fall) in inflation
should always be followed by a rise (fall) in interest rates, regardless of the
nature of the inflation (aligned with the Taylor rule).”

Those who advocate TR generally justify the emphasis given to price stability
on the grounds of an alleged consensus against the use of discretionary monetary

Itis not this article’s intention to present an exhaustive explanation of 1TR. For more details see Modenesi
(2005: Chapter 3), who discusses the advantages and disadvantages of 1TR and its theoretical founda-
tions. Also see Lima (2008).

For instance, we may say that for most post-Keynesians, using the interest rate to fight inflation is deemed
problematic. For example, fighting cost-push inflation by managing aggregate demand is inadequate,
since it affects only the symptoms, instead of the causes of that kind of inflation (Davidson, 1978;
2003). See also Vernengo (2007; 2008) and the book edited by Epstein and Yeldan (2009), according to
whom, “Modern central banking ought to have more policy space in balancing out various objectives
and instruments. In particular, employment creation, poverty reduction, and more rapid economic
growth should join inflation stabilization and stabilization more generally as key goals of central bank
policy” (Epstein and Yeldan, 2009: 7).

Arestis and Chortareas (2006; 2007) and Mihailov (2006) present a critical appraisal of the Taylor rule.
Haight (2008) presents a post-Keynesian critique of the so-called Taylor principle, the proposition that
interest rates should always be raised (reduced) proportionally more than a given rise (fall) in the infla-
tion rate.
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policies, with the purpose of reducing unemployment, as proposed by Keyne-
sian macroeconomic tradition, according to which money is not neutral in the
long run. There are three paradigmatic moments in the challenge to monetary
policy discretion: 1) evidence of lags in monetary policy transmission, reported
by Friedman (1948); 2) denial of the existence of a long-run trade-off between
inflation and unemployment, originally proposed by Friedman (1956; 1968)
and Phelps (1967; 1968) and furthered by Lucas (1972;1973), Sargent (1981), and
Sargent and Wallace (1981a; 1981b); and 3) development of the time-inconsis-
tency problem and the resulting znflation bias, by Kydland and Prescott (1977),
Calvo (1978), and Barro and Gordon (1983a; 1983b).¢

Historically, the costs of inflation —as well as the channels through which
inflation reduces the level of utility of economic agents and, thus, of social wel-
fare— has been a recurrent theme in orthodox monetary theory. This literature,
which we do not intend to review here, is extremely vast, since its origins date
back to the mercantile period. Contemporarily, one could highlight Bailey’s
contribution (1956) in defining the loss of social welfare to inflation as the co-
sumer surplus that would be generated were the nominal interest rate brought
down to zero. Inspired by Bailey (1956), Lucas (2000) argued, regarding the
US economy, that ‘the gain from reducing the annual inflation rate from 10
percent to zero is equivalent to an increase in real income of slightly less than
one petrcent”.’

In accordance with that literature, the following inflation-related issues are
worth mentioning: 1) the super-sizing of the financial system; 2) the economy’s
vulnerability to financial crises due to the greater fragility of its financial system
(compared to economies with stable prices); 3) the deterioration of the tax sys-
tem, since taxes are usually not indexed, bringing on several negative consequences
such as the Tanzi effect;® 4) distributive effects, since indexation mechanisms do
not fully protect the income of the different economic groups; 5) menu costs

¢ See also Mishkin and Posen (1997) and Modenesi (2005: Chapters 2 and 3).

The vast literature available on the theme also includes: Feldstein (1979; 1980; 1997), Cooley and Hansen
(1989), Imrohoroglu and Prescott (1991), Gomme (1993), Gilman (1993; 1995), Haslag (1994), Jones
and Manueli (1995), Dotsey and Ireland (1996), Lacker and Schreft (1996), Akerlof, Dickens, and Perry
(1996), Shiller (1996), Abel (1997), Bakhshi, Haldane and Hatch (1998), Sinn (1999), Cysne (2003),
Rossi (2003), Bullard and Russel (2004). On the Brazilian case, see Pastore (1997), Fava and Rocha
(2003), and Rossi (2008), among others.

It is worth noting that, according to Bacha (1994; 1995), this was not a problem in pre-real Brazil. On
the contrary, whereas tax revenue was indexed, expenses were not, generating a reverse Tangi effect.
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from changing prices; and 6) market failures and ineffective resource allocation
—due to imperfect signaling of the price system—, which in turn decreases the
productivity of production factors and, thus, jeopardizes economic growth.

Among those issues, the latter is particularly relevant, given that it supports
the idea that price stability is a necessary condition for economic growth: “As
a great deal of prior theory predicts, the results presented here [for the US
economy| imply that inflation reduces growth by reducing investment, and by
reducing the rate of productivity growth” (Fischer, 1993: 22).

Bernanke e# al. (1999) also stress that inflation decreases economic effi-
ciency, jeopardizing economic growth. According to them, price stability is thus
a necessary condition for achieving other macroeconomic goals, such as high
GDP growth and low unemployment. That is one of the main reasons for adopt-
ing 1TR, which, the authors state, could also be justified on the grounds that:
1) the inflation target works as a nominal anchor; and 2) money is neutral in
the long run. In their words: “[...] there is by now something of a consensus
that even moderate rates of inflation are harmful to economic efficiency and
growth, and that the maintenance of a low and stable inflation rate is impor-
tant, perhaps necessary, for achieving other macroeconomic goals” (Bernanke
et al., 1999: 10).

The belief that reduced levels of inflation are a fundamental precondition
for sustained economic growth is widespread. According to that belief —which
we do not intend to question here—, price stability is an absolute priority.” The
fact that Brazil has experienced a long period of chronic high inflation contri-
butes to the almost unconditional acceptance of that belief by great part of
academia and opinion-makers. Thus, little attention has been given to the costs
arising from fighting inflation (Epstein, 2003)."” And that s precisely one of the
contributions of this article: to draw attention to the main costs of the current
price stabilization policy.

Itis not our intention here to address, from a theoretical standpoint, the process
through which a rise in the basic interest rate generates social and economic

As expressed in the 1995 US Economic Growth and Price Stability Act, “Because price stability leads to
the lowest possible interest rates and is a key condition to maintaining the highest possible levels of
productivity, real incomes, living standards, employment, and global competitiveness, price stability
should be the primary long term goal” (US Congress, 1995).
10 See Epstein and Schor (1990) and Epstein (2000) for a political-economy perspective on monetary
policy-making,
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costs, and thus reduces welfare. This mechanism —which finds ample support
in economic theory— will be summarized in simple terms as follows. A rise in
interest rates: 1) discourages private investment, reducing aggregate demand
and thus reducing the GDP growth rate; 2) by making financial assets denomi-
nated in domestic currency more attractive, it impacts positively on the capital
account, causing the domestic currency to appreciate, therefore reducing the
competitiveness of domestic output —which, in turn, deteriorates the balance of
payments—, and 3) increases debt-servicing expenditure, raising public debt."

For the three reasons mentioned above, we argue that a rise in the basic inte-
rest rate imposes a cost on society. It is worth taking into consideration that
this article in no way intends to explore all the potential negative impacts of a rise
in the basic interest rate. For instance, monetary policy may produce perverse
distributive effects (Areosa and Areosa, 20006)."* Nevertheless, for the purpose of
this article, the three previously mentioned effects are sufficient.

In short, the adoption of ITR is, to a great extent, grounded on the belief
that inflation is highly detrimental to economic growth and thus price stability
becomes the main objective of monetary policy."” However, little importance
is given to the costs of achieving and/or maintaining price stability. Orthodox
theory tends to amplify the relevance of inflation costs. However, even if one
takes for granted that inflation is detrimental, the net impact on social welfare
of a rise in interest rates remains, in principle, undefined.

The balance of costs and benefits related to inflation control depends on
the actual manner through which the effects of interest rate movements are
transmitted to the remaining macroeconomic variables. A broken transmis-
sion mechanism may produce an unfavorable balance of costs and benefits in
monetary policy. In other words, the more sensitive inflation is to interest rates,
the less rigid will monetary policy need to be in order to ensure the achieve-
ment of a given inflation target. Alternatively, transmission flaws may reduce

" Raising Selic increases the debt stock in two manners: 1) directly, considering that a significant portion
of the debt is composed of floating Treasury bonds (Letras Financeiras do Tesouro, LFT), indexed to
Selic, and 2) indirectly, given that, upon a tise in Selic, bond demanders tend to require higher returns
in ordet to buy pre-fixed bonds.

12 Indeed, there are many others problems with 11r. For instance, Braunstein and Heintz (2009) investigate
“gender-specific impacts of policy responses during inflation reduction episodes” (p. 110).

13 Bernanke (2007) postulates that “price stability [...] is a good thing in itself” and “[i]n the long term,
low inflation promotes growth, efficiency, and stability —which, all else being equal, support maximum
sustainable employment [...]” (p. 1).
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inflation’s sensitivity to interest rates and, consequently, will jeopardize the
efficiency of monetary policy in controlling inflation. As a result, and aligned
to the 1R framework, it becomes necessary to apply relatively higher doses of
interest rates to ensure stability. In that case, the costs arising from the policy
tend to escalate. Thus, an evaluation of the current stabilization policy must
be based on an empirical analysis of the transmission mechanism of monetary
policy. We shall do that in next section.

EMPIRICAL EVIDENCE
Database and unit root tests

The implementation of I1TR in Brazil, on June 21, 1999, represented a significant
shift in the monetary regime, as well as a deep change in the conduct of monetary
policy, which until then had been based on an exchange rate targeting regime
(Modenesi, 2005: Chapters V and VI). As a result, to enhance robustness, we
excluded the first six months of 1TR from our sample, which therefore covers
the period from January 2000 to August 2008. The subprime crises after the
collapse of Lehman Brothers (September 2008) represents a major structural
break. After that, the conduct of monetary policy has changed deeply worldwide
—for instance, with the adoption of the so-called quantitative easing program by
the Federal Reserve (Fed)—, and we have seen an abnormal decline of the main
central banks’ rates (the Fed, Bank of England, European Central Bank, Bank
of Japan). So, we have decided to limit our sample to the pre-subprime crisis
period, which includes 104 monthly observations and thus grants robustness
to our results.

The list of variables to be applied is as follows: Selic is the basic interest
rate (per year); IPCA is the consumer price index; Ind is the index of physical
industrial output (quantum,; seasonal adjustments apply); Exchange is the nomi-
nal exchange rate (real/$us, monthly average ), and Div is the public debt as a
proportion of Gpp. Banco Central do Brasil (BcB) provides the Selic rate and
the exchange rate, whereas the Instituto Brasileiro de Geografia e Estatistica
(1BGE) provides the index of industrial output and also the 1pca. The public debt
stock is provided by the Sectetaria do Tesouro Nacional. As for the debt/Gpp
ratio, this is the authors’ calculation. To all variables the logarithmic scale ap-
plies; for instance, the term Selic always refers to the Selic Nepetian logarithm
(logSelic).
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In order to determine whether the variables follow a stationary process,
the augmented Dickey-Fuller test (ADF) and the Phillips-Perron (pp) test were
carried out in the series at the level and its first difference (see tables 1 and 2;
see Hamilton (1994: Chapter XVII). The null hypothesis of a unit root (non-
stationary) is not rejected for all variables at the 1% level.

TABLE 1
Augmented Dickey-Fuller test: Level and first difference

Critic value

Variable Lags t-statistics
1% 5% 10%

Selic 1 -3.0560 —4.0505 -3.4544 -3.1529
IPCA 0 -1.1834 —4.0505 -3.4544 -3.1529
Exchange 1 -1.6303 —4.0505 -3.4544 -3.1529
Ind 0 -2.4792 —4.0505 -3.4544 -3.1529
Debt 0 -2.1539 —4.0505 -3.4544 -3.1529
DSelic 0 -3.2368 —4.0505 -3.4544 -3.1529
DIPCA 0 —4.7657 —4.0505 -3.4544 -3.1529
DExchange 0 —7.4262 —4.0505 -3.4544 -3.1529
DiInd 0 -11.406 —4.0505 -3.4544 -3.1529
DDebt 0 -11.035 —4.0505 —3.4544 -3.1529

Note: apr with trend and intercept.

However, the null hypothesis is rejected for all variables at first difference (at
the usual levels of significance). Thus, we may conclude that the series are
integrated of order 1, I(1).

TABLE 2
Phillip-Perron test: Level and first difference

Critic value

Variable Lags t-statistic
1% 5% 10%

Selic 1 -1.9729 —4.0495 -3.4540 -3.1526
IPCA 0 -0.8097 —4.0495 -3.4540 -3.1526
Exchange 5 -1.3849 —4.0505 -3.4544 -3.1529
Ind 4 -2.3582 —4.0505 -3.4544 -3.1529
Debt 5 -2.8094 —4.0505 -3.4544 -3.1529
DSelic 0 -3.2368 —4.0505 -3.4544 -3.1529
DIPCA 0 —4.7419 —4.0505 -3.4544 -3.1529
DExchange 4 —7.4553 —4.0505 -3.4544 -3.1529
DiInd 12 -12.110 —4.0505 -3.4544 -3.1529
DDebt 4 -10.996 —4.0505 —3.4544 -3.1529

Note: pp with trend and intercept.
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Cointegration

Having determined that the series are non-stationary and I(1), two cointegration
tests shall be performed. The null hypothesis (no cointegration relationship) is
not rejected at the 5% significance level, either for trace statistics or for maxi-
mum eigenvalue statistics (see table 3).

TABLE 3
Cointegration tests

Trace statistics Maximun-Eigen statistics
Eigen Critical ~ Probability =~ Eigen Critical ~ Probability
value value 5% value value 5%
None 60.01641 60.06141  0.0504 24.36238 30.43961  0.2363
At most 1 35.65403 40.17493  0.1326 17.85088 24.15921  0.2830
At most 2 17.80315 2427596  0.2626 10.34641 17.79730  0.4494

Given the strong evidence indicating the non-existence of a cointegrating vector
and that the series are I(1), we will estimate a VAR model for the series at first
difference. Figure 1 shows the variables at first difference and allows the series
behavior to be visualized.

Estimation: lag order selection and granger causality

To determine the number of lags to be included in the model, the usual tests
apply. The sc and HQ information criteria suggest only one lag, as shown in
table 4. The LR, FPE and AIC criteria suggest the inclusion of three lags.

TaBLE 4
VAR Lag order selection criteria

Lags LogL LR FPE AIC sc HQ

0 1274.098 NA 1.71e-18 2671785 —-26.58343 —26.66353

1 1385.360 208.4707  2.79e-19  -28.53390 -27.72741* -28.20802*
2 1410.061 43.68213  2.82e-19 —28.52761 -27.04905 -27.93016

3 1436.245 43.54774* 2.78e-19* -28.55253* -26.40190 -27.68351

4 1458594 34.81755  3.00e-19 -28.49672 -25.67402 -27.35614

5 1483.176  35.70770  3.14e-19 -28.48791 -24.99313 -27.07576

6 1506.104 30.89307  3.45e-19 —28.44430 -—24.27745 -26.76058

Note: Lr = likelihood ratio criterion; rpe = final prediction error; aic = Akaike information
criterion; sc = Schwarz, and HQ = Hannan-Quinn.
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The var models with one or three lags show residuals that are strongly autoco-

rrelated, heteroscedastic, and non-Gaussian. To avoid that problem, a successively
larger number of lags was introduced, until a model with we//-bebaved residuals
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could be obtained. Finally, we decided to estimate the model with six lags, the-
refore satisfying the basic conditions of robustness (see next item), according
to equations [1]-[5]:"*

DlogSelic,= 04y + 01;DIogIPCA, ; + a;,Dloglnd,
+ oy3DlogDebt, ; + ouyDlogExchange, 1+ €, 4 (1]

DlogIPCA;= 0 + 0y DlogSelic, | + apDloglnd,
+ 0p3DlogDebt, ;+ 0,yDlogExchange, ;+ €., (2]

DlogInd,= o3 + 015 DlogSelic, ; + 05,DIogIPCA, 4
+ 033DlogDebt, |+ 05,DlogExchange, ;+ €, (3]

DlogDebt,= oty +0,4,DlogSelic, ; + 0.p,DIogIPCA, 4
+ oy3DlogInd,  + ouDlogExchange, ;+ €., [4]

DlogExchange,;= 0, + 051 DlogSelic, 1 + 05,DIogIPCA, 4
+ os3Dloglnd, 4+ osDlogDebt, 1+ €, 4 [5]

where i = 1,2, 3,4, 5, 6; D indicates the first difference; and €~(0,6%)."
Table 5 shows the results from the Granger causality test performed to check if
a given variable temporally precedes —or causes, in the Granger sense— another.

1 This is the normal procedure, commonly found in literature; for example, Luporini (2007) uses
cight lags.

5 The order chosen for the var model is Selic, IPCA, Ind, Div and Exchange. Selic was chosen as the
most exogenous variable, since it is the instrument of monetary policy and, as a rule, is adjusted only
eight times per year at Comité de Politica Monetaria (copoM) meetings. The exchange rate was chosen
as the most endogenous variable, given that through the expectations channel, it can be affected con-
temporancously by all other variables. Inflation contemporaneously affects Debt because a portion of
debt stock is indexed to 1pca. It is more difficult to justify the effect of inflation on GDP; however, table
5 shows that IPCA precedes Ind. Identifying the ordering of variables by means of Granger causality
test might not be appropriate in principle. Cholesky ordering indicates a contemporary causality between
the variables, whereas Granger indicates a temporal precedence. However, Granger can be used as a
method to sort the variables within Cholesky ordering, considering that there is a positive correlation
between Granger causality probability and contemporary causality. Debt is affected contemporaneously
by Selic and IPCA because debt stock is in part indexed to 1pca (NTN-B) and in part to Selic (LFT). The
contemporary effect of Ind on Debt can be explained by Debt being the debt/Gpp ratio.
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TABLE 5
Granger causality test

Null hypothesis: Observations F-statistic  Probability
DIPCA does not Granger-cause DSelic 100 1.37575  0.25508
DSelic does not Granger-cause DIPCA 2.58356  0.05797
DInd does not Granger-cause DSelic 100 3.01592  0.03386
DSelic does not Granger-cause DInd 418677  0.00794
DDebt does not Granger-cause DSelic 100 535645  0.00190
DSelic does not Granger-cause DDebt 0.32906  0.80434
DExchange does not Granger-cause DSelic 100 3.69121 0.01464
DSelic does not Granger-cause DExchange 0.72581 0.53911
DInd does not Granger-cause DIPCA 100 0.29639  0.82792
DIPCA does not Granger-cause DInd 2.63378  0.05446
DDebt does not Granger-cause DIPCA 100 191775  0.13209
DIPCA does not Granger-cause DDebt 490880  0.00328
DExchange does not Granger-cause DIPCA 100 9.20958 2.1E-05
DIPCA does not Granger-cause DExchange 0.81421 0.48919
DDebt does not Granger-cause DInd 100 0.13587  0.93840
DInd does not Granger-cause DDebt 1.32037  0.27249
DExchange does not Granger-cause DInd 100 0.66098  0.57811
DInd does not Granger-cause DExchange 0.40047  0.75298
DExchange does not Granger-cause DDebt 100 1.76989  0.15832
DDebt does not Granger-cause DExchange 6.45619  0.00051

One should note that there is strong evidence that DExchange causes, in the
Granger sense, DIPCA (at the 1% significance level). Also, there is evidence
that DExchange causes, in the Granger sense, DSelic (at the 1% level). It should
also be stressed that DSelic causes, in the Granger sense, DInd (1%). Finally,
one should mention that the evidence also shows that DSelic causes, in the
Granger sense, DIPCA at the 10% significance level. Next section explores
these findings.

Robustness tests

The usual robustness tests were applied. Initially, we checked for autocorrela-
tion in the model’s residuals. There is no evidence to reject the null hypothesis
(non-existence of serial autocorrelation) after the inclusion of the third lag in
the model (see table 06).
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TABLE 6
VAR residual serial correlation im

Lags LM-statistic Probability
1 47.54057 0.0042
2 56.27419 0.0003
3 31.96744 0.1590
4 24.29755 0.5022
5 31.89766 0.1610
6 23.44589 0.5515

Note: LM = Lagrange multiplier.

Table 7 highlights the evidence against the rejection of the null hypothesis that
residuals are homoscedastic, indicating heteroscedasticity to be non-existent.

TaBLE 7
VAR residual heteroskedasticity tests (joint test)

Chi-square Degree of freedom Probability
901.1952 900 0.4825

The Jarque-Bera normality test suggests the rejection of the hypothesis that

errors follow a normal distribution (see table 8). However, that problem can

be minimized on the grounds of the central limit theorem.'®
TABLE 8

VAR residual normality tests (Jarque-Bera)

Component Jarque-Bera Probability
1 10.79051 0.0045
2 8.316471 0.0156
3 11.50875 0.0032
4 10.27291 0.0059
5 9.521215 0.0086
Joint 50.40986 0.0000

Note: six lags; 97 observations.

Finally, we checked for the model’s stability. According to figure 2, all inverse
roots of the autoregressive characteristic polynomial lie inside the unit circle,
meaning that the VAR system is stable.

16 Accordingly, as the size of the sample of any given variable increases, the sample distribution average
will tend to normal.
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FIGURE 2
Inverse roots of autoregressive characteristic polynomial
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In short, robustness tests indicate that in the estimated model (with six lags),
residuals are non-correlated and homoscedastic, despite not being normal.

THE RELATIONSHIP AMONG INTEREST RATE, EXCHANGE RATE,
INFLATION, OUTPUT, AND PUBLIC DEBT IN BRAZIL: AN EMPIRICAL
ANALYSIS OF THE MONETARY POLICY TRANSMISSION MECHANISM

The estimated model allows us to analyze the interaction among five vitally
important macroeconomic variables. By establishing bilateral relations between
all variables, the VAR model is proven suitable to our goals. The intuition behind
variable selection is simple.

On the one hand, economic theory shows that the series used here are
related; in some cases the relationship is mutual, in others bilateral, and so on.
For instance, a rise in interest rates prompts: 1) a decrease in inflation; 2) a slow-
down in economic activity; 3) an appreciation of domestic currency, and 4) a rise
in public debt. Accordingly, it is reasonable to consider that an exchange rate
devaluation: 1) is transferred into domestic prices; 2) impacts on public debt,
due to the existence of exchange rate indexed bonds; etcetera.'” As a conclu-
sion, according to economic theory, the variables in the model are bound to
be widely interrelated.

7 According to the 2002 and 2009 BcB reports, the percentage of exchange-rate-indexed public bonds
added up to 28.6% in 2001; 22.4% in 2002; and 0.7% in 2009.
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On the other hand, in accordance with the Taylor rule, BCB reacts to infla-
tion and output levels by setting the basic interest rate.'® Apart from that, it
is reasonable to consider that the BCB’s reaction function can be widened by
including the exchange rate and the debt/GDP ratio. Many authors have included
the exchange rate in their Taylor rule estimates. Additionally, the importance
given to the exchange rate by the Bcs’s Comité de Politica Monetaria (COPOM)
justifies the inclusion of this variable. According to corom meeting procee-
dings, Selic is fixed taking a given exchange rate level as a parameter. In other
words, the BCB reacts to the exchange rate when setting the basic interest rate:
depreciation is expected to make the BCB raise the basic interest rate with the
purpose of inhibiting an exchange rate pass-through.

The relationship between monetary and fiscal policies has increasingly been
studied, both in national and international literature. The volume edited by
Chrystal (1998) is a good reference, as it compiles articles presented at the Bank
of England’s seminar on the theme. Dornbusch (1998) is among the pioneers
who stated that public debt management may jeopardize the efficiency of
monetary policy. He proposes that debt stock and, notably, debt structure may
turn consumption into a positive function of the basic interest rate. In case
public debt holders retain a substantial portion of the short-term debt, a rise in
interest rates generates an increase in income, which, in turn, can be translated
into increased aggregate demand. In that case, the efficiency of monetary policy is
affected. Bell-Keaton and Ballinger (2005) present a post-Keynesian perspective
on the theme. They also provide evidence that, in highly indebted countries,
interest rates and the GDP are positively correlated.

The great participation of floating treasury bonds indexed to Selic (known
as Letras Financeiras do Tesouro, LFT) in the total debt stock' may create a
detrimental transmission channel in monetary policy, or a financial wealth effect
in reverse, as proposed by Dornbusch (1998). In that case, a rise in the basic
interest rate would increase aggregate demand, bumping prices. Based on that
premise, Parreiras (2007) includes the relationship between federal domestic
debt and the GDP in his estimate of the BCB’s reaction function.” Pires (2008)

18 For a review of the Taylor rule, see Modenesi, Martins and Modenesi (2013).

¥ During the petiod, LFT accounts for from more than one-third to nearly a half of the total debt stock.

20 Tt is worth noting that the author does not prove the existence of such a mechanism in the Brazilian
economy.
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also addresses the interaction between monetary and fiscal policies in Brazil and
provides evidence that “the wealth effect might explain part of the inefficiency
of Brazil’s monetary policy” (Pires, 2008: 25).

The extensive literature addressing this issue indicates that the BCB may
react to fiscal vatiables, thus justifying the inclusion of the debt/GDP ratio in the
estimated model.* The intuition pointing to the existence of a positive rela-
tionship between the debt stock and Selic is simple. In face of a deterioration
of the National Treasury’s ability to make payments —caused by an increase in
debt—agents tend to demand higher interest rates in order to continue absorb-
ing the offer of government bonds.

Costs and benefits of monetary policy

Figure 3 shows the response of vatiables DInd, DDebt, DIPCA, DExchange
to a shock (of a standard deviation and according to the Cholesky decomposi-
tion) in DSelic, and thus makes it possible to analyze the effect of a raise in the
basic interest rate on the other variables included in the model.

The DIPCA’s response to a shock in DSelic constitutes a typical price-puzzle
situation (Walsh, 2003: Chapter I). Initially, inflation accelerates, peaking out
in 2 and 5 months, respectively, and then declines, reaching a minimum in 12
to 14 months. After that, inflation accelerates again and, finally, the effect dis-
sipates in about 18 months.

This behavior, though not backed by orthodox theory, has become a sort
of rule in VAR models (Eichenbaum, 1992). These phenomena have also been
verified in the Brazilian economy by Luporini (2007), for example. The most
conventional explanation for this behavior is that it is due to a problem of
misspecification: the variables included in the model do not cover the whole
package of information at the BcB’s disposal (Sims, 1992). Based on that premise,
Christiano, Eichenbaum, and Evans (1996) and Sims and Zha (1998) eliminated
the puzzle by introducing a commodity price index.

An alternative motivation, which has gained relevance lately, is that there
is a cost channel in the transmission of monetary policy. In other words, a rise

2 On this subject, see Garcia (2002), Bevilaqua and Garcia (2002), Blanchard (2004), Andrade and
Moraes (2005), Barbosa (2005a; 2005b), Herrera (2005), Mattos (2005), Nakano (2005), and Neponu-
cemo (2005).
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FiGure 3

Response of DIPCA, DInd, DExchange, and DDebt to DSelic
(Response to Cholesky one S.D. innovations +2 S.E.)
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Note: S.E. = standard errors.

in interest rates increases production costs of firms which —depending on
their market power and demand conditions— can be transferred into prices.
This view is based on Kalecki’s contribution (1978), who considers prices to
be determined by a mark-up rule over production costs. A post-Keynesian
approach to inflation costs is found in Palley (1996: Chapter XI) and Arestis
(1992: Chapter VI), for example.” Podkaminer (1998) develops a theoretical

22 For a historical perspective, see Humphrey (1986). Tooke (1983) and Laughlin (1909; 1911) are among
the precursors of this conception.
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model in which maintaining interest rates at a sufficiently high level is enough
to generate inflationary pressures.

In accordance with this literature, a monetary contraction at first prompts an
increase in costs that are quickly transmitted to prices. Later on, a rise in interest
rates slows down economic activity and, finally, produces a negative impact on
inflation. Therefore, the puzzle might result from a mismatch between the ef-
fects of monetary policy on production costs —which are more immediate— and
its lagged impacts on aggregate demand and, finally, on prices.

Based on data provided by 2000 Italian companies, Gaiotti and Secchi (2006)
found evidence in support of the existence of cost channels. Barth and Ramey
(2000) arrived at the same conclusion regarding the US economy. One should
also see Hannsgen (20006) on this matter. On the importance of such a channel
in the Brazilian economy, see Marques and Fochezatto (20006).

More than the occurrence of a price puzzle, it is inflation’s low sensitivity to
interest rates that has drawn our attention. In that sense, the benefit —in terms of
lowering inflation— of a rise in the basic interest rate proves to be quite small
(and of little statistical significance).

The effect of raising the basic interest rate on industrial output (as a proxy of
GDP) is negative, despite being of little statistical significance.” A shock in DSelic
causes DInd to fall (though erratically), reaching a minimum within three months.
From that point on, industrial output recovers; the effect of the shock wanes
off after about 10 months and clears out completely in 20 months. Therefore,
the final effect of a shock in interest rates on industrial output is negative.

The exchange rate increases in reaction to a shock in the basic interest rate.
Initally, DExchange accelerates marginally. After the fourth period, it begins to
decline, reaching a minimum in seven months. After that, DExchange slowly
increases and the effect of the shock is completely dissipated after 21 months.
The final result of a DSelic shock on DExchange is also negative; that is, the
exchange rate appreciates in response to an increase in the basic interest rate.

Finally, debt increases in response to a rise in interest rates. The impact of a
shock in DSelic peaks out in five months. From that point on, DDebt begins to
decrease, though very erratically, and the effect wanes off in about 12 months.

3 Since a negative relationship between Gpp and the interest rate is widely supported by the literature,
this little significance might be in part a result of industrial production not being such a good proxy
for GpP (more details on page 115-6).
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The final effect of a shock in DSelic on DDebt is cleatly positive, that is, the
debt/GDP ratio increases.

Table 9 shows a measure of a monetary policy shock, based on a cumula-
tive response of a Selic shock (at the end of 7 months) on industrial output,
debt/GDP ratio, 1PcA, and exchange rate.”

TaBLE 9

Cumulative responses to Selic innovations
(percentages)

Months DInd  DDebt DIPCA DExchange

6 —9.57 8.90 2.82 -5.36
9 -9.97 12.06 2.03 -17.76
12 -11.09  14.53 1.30 —28.56
18 -10.12  18.17 -0.61 —28.14
24 -10.14 1691 -0.29 —22.86

At the end of 24 months, a 1% rise in Selic results in: 1) a 10.14% decrease
in DInd; 2) a 16.91% increase in DDebt; 3) a 0.29% fall in DIPCA; and 4) a
22.86% rise in DExchange. Once again, our attention is drawn to inflation’s
low sensitivity to interest rates: the final effect of a monetary contraction on the
IPCA is negative, though very limited in magnitude. Nevertheless, the cumulative
impact of a raise in the Selic on the other variables is not negligible.

In sum, the empirical evidence shows us, on the one hand, that a given raise
in Selic produces a relatively small benefit —measured by the consequent reduc-
tion of inflation—; and, on the other hand, shows that it generates costs that
should not be underestimated, especially a slowdown in economic activity and
an increase in the debt/GDP ratio. Besides that, a raise in interest rates causes
domestic currency to appreciate in a way that jeopardizes domestic industry’s
competitiveness and, as a result, deteriorates external accounts and slows down
economic activity even further (Bresser-Pereira, 2010a; 2010b). So, monetary
policy has been imposing a heavy burden on Brazil’s economy, as the cost of
reducing inflation can be considered high.

Inflation’s low sensitivity to interest rates can be interpreted, at least in part,
as a result of a broken transmission mechanism: flaws in the transmission of

2 Belaisch (2003) uses this methodology to estimate the impact of exchange-rate depreciation on inflation
in Brazil.
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monetary policy are one of the factors that reduce its efficiency (Modenesi and
Modenesi, 2012). Consequently, maintaining price stability under TR requires
setting the basic interest rate at relatively high levels. Thus, it is fair to argue
that flaws in the transmission mechanism make for a less favorable balance of

costs and benefits in monetary policy.

Transmission of monetary policy

Figure 4 presents the DIPCA response to a shock in DExchange and in DInd
(by a standard deviation and according to the Cholesky decomposition). It shows
how the effects of monetary policy are transmitted to inflation.

Inflation rates accelerate immediately after a shock in DExchange, peaking
out after seven months. From that point on, inflation slows down gradually,
with shock effects in DExchange dissipating only after more than 12 months.
The impulse-response function only stabilizes after 22 to 24 months. It is
worth mentioning that exchange rate depreciation is transferred into prices
and its inflationary effect is considerably persistent: a year after the shock in
DExchange, inflation is still above the initial level.

Ficure 4
Response of DIPCA to DExchange and DInd

(Response to Cholesky one S.E. innovations + 2 S.E.)
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Conversely, inflation’s response to an increase in the level of economic activity

(measured by industrial output) is practically null. Inflation accelerates and
peaks out in the second month after the shock in DInd. From the third month
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onward, it slows down (erratically) and by the tenth month after the shock the
effect ceases.

On the one hand, the fact that, in general, part of the increase in industrial
output translates into an increase in business investment could explain that
behavior. A greater amount of investment is reflected on the expansion of ag-
gregate supply which, in turn, has a negative impact on the general price level.
In sum, the inflationary effect of a higher level of economic activity (measured
by industrial output) is almost negligible. That means that inflation does not
follow the business cycle.

On the other hand, one might argue that such a result is a consequence, at
least in part, of industrial activity not being a good proxy for Gpr. Industrial
output share in GDP is around 20%, so it might be an unreliable proxy for GDP.
Nevertheless, it is reasonable to suppose that, on average, there is a positive
correlation of the level of activity between the primary, secondary, and tertiary
sectors. But at certain moments, they can also show diverging, sometimes even
conflicting, behavior.” In face of that, a monthly indicator that gives a more
accurate picture of GDP is needed. It is worth noting that, even so, industrial
GDP is largely applied as a proxy for GDp in Brazilian literature, since those vari-
ables are highly correlated. Figure 5 shows the cumulative effects of a shock

in DExchange and in DInd on DIPCA.

FiGure 5
Cumulative response of DIPCA to DExchange and DInd

(Accumulated response to Cholesky one S.D. innovations + 2 S.E.)
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% For example, the inventory cycle makes the industrial sector’s activity level more volatile than the service
sectof.
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The relevance of the exchange rate channel

In previous sections we discussed that a rise (fall) in DExchange determines
a rise (fall) in DIPCA and that a rise (fall) in DSelic prompts a rise (fall) in
DExchange. Furthermore, DExchange causes DIPCA and also DSelic, in the
Granger sense (see table 5). The combination of those empirical relationships
makes for a passive monetary policy.

One can reasonably assume that the BCB is aware that variations in the exchan-
ge rate precede changes in inflation. Thus, in face of an exchange rate deprecia-
tion —with a view to holding down the consequent pass-through to prices— the
monetary authority raises the basic interest rate. The following diagram illustrates
the essence of the monetary policy operation in the time frame in question:

T IPCA
T Selic

T Exchange, = o

—\ Exchange,,, =\ IPCA, ,

t+1

Figure 6 shows the cumulative response of DSelic to a shock in DExchange
(by a standard deviation and according to the Cholesky decomposition). Right
after the shock, DSelic is raised, and the accumulated effect peaks out by the
tenth month after the shock. From then on, DSelic falls, with the shock effects
clearing out after 20 months. This is, therefore, one more piece of evidence
that, in the face of an exchangen rate depreciation, the BCB raises the basic
interest rate.

FIGURE 6
Cumulative response of DSelic to DExchange
(Accumulated response of DlogSelic to Cholesky one S.D. DlogExchange innovation)
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As discussed before, monetary policy in Brazil is reasonably passive: the BC has
reduced autonomy to determine the basic interest rate, which responds to varia-
tions in the exchange rate, given the relevance of that channel in the monetary
policy transmission mechanism. In fact, the importance of the exchange rate
in the transmission mechanism has been noted in other works, such as Kregel
(2004), Serrano (20006), Oreiro et al. (2008), and Serrano and Summa (2011).%

As a consequence, exchange rate appreciation cannot be considered an un-
desired by-product of setting the interest rate at a high level, as many point
out. On the contrary, empirical evidence shows that this is the essence of the
current stabilization policy: a rise in Selic appreciates the Brazilian real. Given
the importance of the exchange rate in the evolution of 1pCA, an appreciation of
the real reduces inflation. This piece of evidence, together with the others al-
ready presented, reveals that the exchange rate is the main transmission mech-
anism of monetary policy.

Table 10 presents DIPCA variance decomposition, which reinforces the
importance of the exchange rate in defining inflation behavior. DIPCA vari-
ance is to a great extent explained by the vatiance in DExchange: at the end
of 12 months, the evolution of the exchange rate explains nearly half (45%) of
inflation’s behavior, which confirms its importance in the transmission mecha-
nism of monetary policy. By contrast, economic activity explains only 6%
of DIPCA variance. In other words, the analysis of variance decomposition
reinforces the results obtained by the impulse-response functions (see figures
3, 4, 5) presented in previous sections.

TaBLE 10
Variance decomposition of DIPCA
Period St:frijrd DInd ~ DDebt  DIPCA  DSelic DExchange
3 0.016666 6.657372 1204679 69.07535 3.703791 19.35881
6 0.017662 4.422845 14.02493 41.86110 3.836597 35.85453
9 0.018199 5.668733 14.17741 32.17434 3217717 4476180
12 0.018381 5760120 14.05483 31.48954 3554980 45.14053

Cholesky ordering: DSelic, DIPCA, DInd, DDebt, DExchange.

% Goldfajn and Werlang (2000), Correa and Minela (2006), and Nogueira, Jr. (2007) estimate the exchange
rate pass-through coefficient for the Brazilian economy.
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Table 11 shows the variance decomposition of DSelic. It also corroborates
the importance of exchange rate in determining the basic interest rate. DSelic
variance is to a great extent explained by DExchange variance: at the end of 12
months about 30% of basic interest rate behavior is explained by the evolution
of exchange rate.

TasrLE 11
Variance decomposition of DSelic
Period S tgfr‘i‘;rd DInd ~ DDebt  DIPCA  DSelic DExchange
3 0.016666 2735550 1327749 2.056785 79.66592  2.264252
6 0.017662 4.154006 17.10794 2539432 5619791  20.00071
9 0.018199 4209698 17.01129 3434756 49.25619  26.08807
12 0.018381 4148671 16.79445 5.162524 48.03867  25.85569

Cholesky ordering: DSelic, DIPCA, DInd, DDebt, DExchange.

In sum, the evidence suggests that the exchange rate has been the main chan-
nel of monetary policy transmission: in face of an inflationary surge, the BCB
raises the basic interest rate with a view to appreciating the currency (the real) and
thus curbing prices. Therefore, exchange rate appreciation is not an undesirable
result of monetary policy, but the essence of inflation control.

CONCLUSIONS

We have performed a sufficiently robust econometric analysis of the monetary
policy transmission mechanism. The results of this analysis are a broad body of
evidence that allows us to evaluate the main costs and benefits of the stabiliza-
tion policy adopted in Brazil since 2000.

The exchange rate has proven to be the main channel of monetary policy
transmission. Appreciation of the real cannot be considered an undesirable
by-product of interest rate fixation at high levels. On the contrary, empirical
evidence reveals the essence of Brazilian current stabilization policy: a high
Selic rate appreciates the real. Given the importance of the exchange rate in
the evolution of prices, exchange rate appreciation reduces inflation.

Empirical evidence also shows that inflation’s sensitivity to interest rates is low.
On the one hand, a rise in Selic rate generates a relatively small benefit, as measured
by the consequent decrease in inflation. On the other hand, an interest rate rise
produces considerable costs, notably when it causes economic activity to slow
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down and the debt/GDP ratio to increase. Furthermore, a rise in Selic leads to
an appreciation of the real, which, while undermining the competitiveness of
domestic industries, tends to deteriorate external accounts and jeopardize eco-
nomic activity. It should be noted that monetary policy imposes a great sacrifice
on Brazilian economy: the cost of reducing inflation is considerably high.

Inflation’s low sensitivity to interest rates can be interpreted as resulting, at
least in part, from a broken transmission mechanism: flaws in the monetary
policy transmission mechanism contribute to reducing its efficiency. Price
stability under 1R thus reguires an excessively rigid monetary policy. The final
result is that inflation hardly gives in. We conclude that the balance of costs
and benefits of price stability under 11R is unfavorable.

Finally, we must acknowledge that our results still need to be further. The
body of evidence presented, though robust, needs to be improved. Therefore, a
note of caution is warranted concerning the conclusions presented here: given the
importance of the consequences involved, further studies are still called for.

REFERENCES

Abel, A.B., 1997. Comment on “The Costs and Benefits of Going from Low Inflation
to Price Stability’ by Martin Feldstein. In: C.D. Romer and D.H. Romer, eds. Reducing
Inflation: Motivation and Strategy. Chicago: University of Chicago Press.

Akerlof, G., Dickens, W. and Perry, G., 1996. The Macroeconomics of Low Inflation.
Brookings Papers on Economic Activity, 1, pp. 1-76.

Andrade, J.P. and Moraes, J.EM., 2005. Como a divida publica afeta a politica monetaria
6tima? Secretaria do Tesouro Nacional, XIX Prémio do Tesouro Nacional.

Areosa, M. and Areosa, W., 2006. The Inequality Channel of Monetary Transmission.
Banco Central do Brasil, Working Paper Series no. 114.

Arestis, P., 1992. The Post-Keynesian Approach to Economics: An Alternative Analysis of
Economic Theory and Policy. Vermont: Edward Elgar.

and Chortareas, G., 2006. Monetary Policy in the Euro Area. Journal of Post

Reynesian Economics, 28(3), pp. 371-94.

, 2007. Natural Equilibrium Real Interest Rate Estimates and Monetary Policy
Design. Journal of Post Keynesian Economics, 29(4), pp. 621-43.

Bacha, E., 1994. O Fisco e a Inflagdo: uma interpretacio do caso brasileiro. Revista de
Economia Politica, 14(1), pp. 5-17.

, 1995. Plano Real: Uma avaliagdo preliminar. Revista do BNDES, 2(3), pp. 3-26.

Bailey, M.]J., 1956. Welfare Cost of Inflationary Finance. Journal of Political Economy,
64, pp. 93-110.




INFLATION TARGETING IN Brazir, 2000-2008 W 121

Bakhshi, H., Haldane, A.G. and Hatch, N., 1998. Some Costs and Benefits of Price
Stability in the United Kingdom. National Bureau of Economic Research, NBER
Working Paper no. 6660.

Ball, L., 1993. What Determines the Sacrifice Ratio? National Bureau of Economic
Research, NBER Working Paper Series no. 4306.

Barbosa, FEH., 2005a. The Contagion Effect of Public Debt on Monetary Policy: The
Brazilian experience. Escola e Pés-Graduagao em Economia, Fundacdo Getulio
Vargas, Ensaios Econémicos no. 591.

, 2005b. O mistério da taxa real de juros. Conjuntura Econdmica, 59(11), p. 13.

Barro, R.J. and Gordon, D.B., 1983a. Rules Discretion and Reputation in a Model of
Monetary policy. Journal of Monetary Economics, 12, pp. 101-21.

, 1983b. A Positive Theory of Monetary Policy in a Natural-rate Model. Journal
of Political Economy, 91(4), pp. 589-610.

Barth III, M.J. and Ramey, V.A., 2000. The Cost Channel of Monetary Transmission.
National Bureau of Economic Research, NBER Working Papers no. 7675.

Belaisch, A., 2003. Exchange Rate Pass-through in Brazil. International Monetary
Fund, Working Papers no. 141.

Bell-Keaton, S. and Ballinger, R., 2005. The Monetary Policy Outcomes Curve: Can
the size and structure of public debt undermine policy objectives? In: P. Arestis,
M. Baddeley and J. Mccombie, eds. The New Monetary Policy. Inmplications and Relevance.
Cheltenham: Edward Elgar.

Bernanke, B.S., 2007. Inflation Expectations and Inflation Forecasting. Monetary Eco-
nomics Workshop, National Bureau of Economic Research, July 10. Cambridge, MA:
National Bureau of Economic Research.

, Laubach, T., Mishkin, ES. and Posen, A.S., 1999. Inflation Targeting: Lessons from
the international experience. Princeton: Princeton University Press.

Bernanke, B.S. and Mishkin, ES., 1997. Inflation Targeting: A new framework for
monetary policy? National Bureau of Economic Research, NBErR Working Paper
Series no. 5893.

Bevilaqua, A.S. and Garcia, M.G.P, 2002. Debt Management in Brazil: Evaluation of
the real plan and challenges ahead. International Journal of Finance and Economics, 7,
pp- 15-35.

Blanchard, O., 2004. Fiscal Dominance and Inflation Targeting: Lessons from Brazil.

National Bureau of Economic Research, NBER Working Paper no. 10389.

, Dell’Ariccia, G. and Mauro, P, 2010. Rethinking Macroeconomic Policy. Journal
of Money, Credit and Banking, 42(6), pp. 199-215.

Blinder, A., 1987. Hard Heads. Soft hearts: Though-Minded Economics for a Jus Society. Rea-
ding, MA: Addison-Wesley.




122 W ANDRE DE MELO MODENESI AND ELIANE CRISTINA DE ARATUJO

Braunstein, E. and Heintz, J., 2009. The Gendered Political Economy of Inflation
Targeting: Assessing its impact on unemployment. In: G. Epstein and E. Yeldan,
eds. Beyond Inflation Targeting: Assessing the Impacts and Policy Alternatives. Cheltenham:
Edward Elgar.

Bresser-Pereira, L.C., 2010a. A tendéncia a sobreapreciacio da taxa de cimbio no
Brasil. In: Crise Global e 0 Brasil. Rio de Janeiro: Editora FGv.

, 2010b. Doenga holandesa e indristria. Rio de Janeiro: Editora FGv.

Buiter, W.H. and Grafe, C., 2001. No Pain, no Gain? The simple analytics of efficient
disinflation in open economies. [mimeo| London: European Bank for Reconstruc-
tion and Development.

Bullard, J.B. and Russell, S., 2004. How Costly is Sustained Low Inflation for the U.S.
Economy. Federal Reserve Bank of St. Louis Review, 86(3), pp.35-67.

Calvo, G., 1978. On the Time Consistency of Optimal Policy in the Monetary Economy.
Econometrica, 46(6), pp. 1411-28.

Chrystal, K.A., ed., 1998. Government Debt Structure and Monetary Conditions. Londres:
Bank of England.

Cooley, T.F and Hansen, G.D., 1989. The Inflation Tax in a Real Business Cycle Model.
American Economic Review, 79(4), pp. 733-48.

Correa, A.S. and Minella, A., 2006. Nonlinear Mechanism of the Exchange Rate Pass-
through: A Phillips curve model with threshold for Brazil. Banco Central do Brasil,
Working Paper Series no. 122.

Christiano, L., Eichenbaum, M. and Evans, C.L., 1996. The Effects of Monetary
Policy Shocks: Evidence from the flow of funds. Review of Economics and Statistics,
78(1), pp. 16-34.

Cysne, R.P, 2003. Divisia Index, Inflation and Welfare. Journal of Money, Credit and
Banking, 35(2), pp. 221-39.

Davidson, P, 1978. Money and the Real World. London: Macmillan.

, 2003. Post Keynesian Macroeconomic Theory. Cheltenham: Edward Elgar.

Dornbusch, R., 1998. Debt and Monetary Policy: The policy issues. In: G. Calvo and
M. King, eds. The Debt Burden and its Consequences for Monetary Policy. London: Mac-
millan and International Economic Association.

Dotsey, M. and Ireland, P.,, 1996. The Welfare Cost of Inflation in General Equilibrium.
Journal of Economics, 37(1), pp. 29-47.

Eichenbaum, M., 1992. Comment on Interpreting the Macroeconomic Time Series
Facts: The effects of monetary policy. European Economic Review, 36(5), pp. 1001-11.

Eichengreen, B., El-Erian, M., Fraga, A., Ito, A., Pisany-Ferry, J., Prassad, E., Rajan,
R., Ramos, M., Reinhart, C., Rey, H., Rodrik, D., Rogoff, K., Shin, H.S., Velasco,
A., Di Mauro, B.W. and Yu, Y., 2011. Rethinking Central Banking. Washington, DC:
The Committee on International Economic Policy and Reform, The Brookings

Institution.



INFLATION TARGETING IN Brazir, 2000-2008 H 123

Epstein, G., 2000. Myth, Mendacity and Mischief in the Theory and Practice of Central
Banking. [mimeo] Amherst: University of Massachusetts.

, 2003. Alternative to Inflation Targeting Monetary Policy for Stable and Egali-

tarian Growth: A brief research summary. Political Economy Research Institute,

Working Paper no. 62.

and Schor, J., 1990. Macropolicy in the Rise and Fall of the Golden Age. In:
S. Marglin and J. Schorx, eds. The Golden Age of Capitalism: Reinterpreting the Postwar
Experience. Oxford: Clarendon Press.

Epstein, G. and Yeldan, E., ed., 2009. Beyond Inflation Targeting: Assessing the Impacts and
Policy Alternatives. Cheltenham: Edward Elgar.

Fava, A.C.P. and Rocha, E, 2003. Custos de bem-estar da inflacio no Brasil: uma
comparacdo das estimativas de equilibrio parcial e geral. Economia Aplicada, 7(3),
pp. 461-90.

Feldstein, M., 1979. The Welfare Cost of Permanent Inflation and Optimal Short-Run
Economic Policy. Journal of Political Economy, 87(4), pp. 749-68.

, 1980. The Welfare Cost of Permanent Inflation and Optimal Short-run

Economic Policy. National Bureau of Economic Research, NBER Working Paper

no. 201.

, 1997. The Costs and Benefits of Going from Low Inflation to Price Stability.
National Bureau of Economic Research, NBER Working Paper no. 5469.

Fischer, S., 1993. The Role of Macroeconomic Factors in Growth. National Bureau
of Economic Research, NBER Working Paper no. 4565.

, 1995. Central Bank Independence Revisited. The Awmerican Economic Review,
85(2), p. 201-00.

Friedman, M., 1948. A Monetary and Fiscal Framework for Economic Stability. The
American Economic review, 38(3), pp. 245-64.

, 1956. The Quantity theory of Money — A restatement. In: M. Friedman, ed.

Studies in the Quantity Theory of Money. Chicago: Chicago University Press.

, 1968. The Role of Monetary Policy. The American Economic review, 58(1),
pp. 1-17.

Gaiotti, E. and Secchi, A., 2006. Is There a Cost Channel of Monetary Policy Transmis-
sion? An Investigation into the Pricing Behavior of 2 000 Firms. Journal of Money,
Credit, and Banking, 38(8), pp. 2013-37.

Garcia, M.G.P, 2002. Public Debt Management, Monetary Policy and Financial Institu-
tions. [mimeo] Brasil: Pontificia Universidade Catdlica do Rio de Janeiro.

Gilman, M., 1993. The Welfare Cost of Inflation in a Cash-in-Advance Economy with
Costly Credit. Journal of Monetary Economics, 31, pp. 97-115.

, 1995. Comparing Partial and General Equilibrium Estimates of the Welfare

Cost of Inflation. Contemporany Economic Policy, 13, pp. 60-71.




124 W AnDRE DE MELO MODENESI AND ELIANE CRISTINA DE ARAUJO

Goldfajn, I. and Werlang S.R.C., 2000. The Pass-through from Depreciation to Infla-
tion: A panel study. Banco Central do Brasil, Working Paper Series no. 5.

Gomme, P, 1993, Money and Growth Revisited: Measuring the costs of inflation in
an endogenous growth model. Journal of Monetary Economics, 32(1), pp. 51-77.

Gordon, R.J. and King, S. R., 1982. The Output Cost of Disinflation in Traditional and
Vector Autoregressive Models. Brooking Papers on Economic Activity, 1, pp. 205-42.

Hamilton, J.D., 1994. Time Series Analysis. Princeton: Princeton University Press.

Hannsgen, G., 2006. Gibson’s Paradox II. Levy Economics Institute, Working Paper
no. 448.

Haight, A.D., 2007. A Keynesian Angle for the Taylor Rule: mortgage rates, monthly
payment illusion, and the scarecrow effect of inflation. Journal of Post Keynesian
Economics, 30(2), pp. 259-77.

Haslag, ].S., 1994. The Effects of Monetary Policy in a Model with Reserve Require-
ments. Federal Reserve Bank of Dallas, Working Paper no. 15.

Herrera, S., 2005. Policy Mix, Public Debt Management and Fiscal Rules: Lesson from
the 2002 Brazilian crisis. World Bank Policy Research, Working Paper no. 3512.
Humphrey, T.M., 1986. Essays on inflation. 5a ed. Richmond, VA: Federal Reserve

Bank of Richmond.

Imrohoroglu, A. and Prescott, E.C., 1991. Evaluating the Welfare Effects of Alter-
native Monetary Arrangements. Federal Reserve Bank of Minneapolis. Quarterly
Review, 15(3), pp. 3-10.

Jones, L.E. and Manuelli, R.E., 1995. Growth and the Effects of Inflation. Journal of
Economic Dynansics and Control, 18(8), pp. 1405-28.

Kalecki, M., 1978. Teoria da Dinamica Econémica. In: P. Singet, org. Keynes/ Kalecki.
Sao Paulo: Abril Cultural. Colecio Os Pensadores.

Kregel, J., 2004. Comment on Fernando Cardim de Carvalho — Monetary Policy, Mo-
netary Theory, and Financial Structure. Econdmica, 6(2), pp. 341-48.

Kydland, E and Prescott, E., 1977. Rules Rather than Discretion: The inconsistency
of optimal plans. Journal of Political Economy, 85, pp. 473-92.

Lacker, J. and Schreft, S.L., 1996. Money and Credit as Means of Payments. Journal of
Monetary Economics, 38(1), pp. 3-23.

Laughlin, J., 1909. Gold and Prices. Journal of Political Economy, 17, pp. 257-71.

, 1911. Causes of the Changes in Prices Since 1986. Awmserican Economic Review,
1, pp. 26-306.

Lima, 1..A.O., 2008. Metas inflaciondrias: a andlise convencional e um modelo alter-
nativo. Revista de Economia Politica, 28(2), pp. 187-206.

Lucas, R.E., 1972. Expectations and the Neutrality of Money. Journal of Economic
Theory, pp. 103-24.




INFLATION TARGETING IN Brazir, 2000-2008 H 125

, 1973. Some International Evidence on Output-inflation Trade-off. The Awmseri-

can Economic Review, 63(3), pp. 326-34.

, 2000. Inflation and Welfare. Econometrica, 68(2), pp. 247-74.

Luporini, V., 2007. The Monetary transmission Mechanism in Brazil: Evidence from
a VAR analysis. Estudos Econdmicos, 28(1), pp. 7-30.

Marques, A.M. and Fochezatto, A., 2006. Importincia do canal do custo na transmissao

dos efeitos da taxa de juros sobre os pre¢os na economia brasileira, 1994-2005.
In: X1 Encontro Nacional de Econonzia Politica, Vitétia, Espitito Santo. Anais do X1
Encontro Nacional de Economia Politica.

Mattos, C., 2005. Aspecto tedricos da divida publica: aplicaces para o Brasil. In: F.
Mendonca. A divida priblica brasileira. Brasilia: Plenarium.

Mihailov, A., 2006. Operational Independence, Inflation Targeting, and uk Monetary
Policy. Journal of Post Keynesian Economics, 28(3), pp. 395-421.

Mishkin, FS., 1999. International Experiences with Different Monetary Policy Regimes.
National Bureau Economics Research, NBER Working Paper no. 7044.

, 2000. Inflation Targeting in Emerging Market Countries. National Bureau
Economics Research, NBER Working Paper no. 7681.

and Posen, A.S., 1997. Inflation Targeting: Lesson from four countries. Economic
Policy Review, 3(3), pp. 9-110.

Modenesi, A.M., 2005. Regimes Monetdrios: Teoria ¢ a Experiéncia do Real. Barueri:
Manole.

and Modenesi, R.L., 2012. Quinze Anos de Rigidez Monetaria no Brasil: uma
agenda de pesquisa. Revista de Economia Politica, 32(3), pp. 389-411.

Modenesi, A.M., Martins, N.M. and Modenesi, R.L., 2013. A Modified Taylor Rule
for the Brazilian Economy: Convention and conservatism in 11 years of inflation
targeting (2000-2010). Journal of Post Keynesian Economics, 35(3), pp. 463-82.

Nakano, Y., 2005. O regime monetario, a divida publica e a alta taxa de juros. Conjuntura
Econémica, 59(11), pp. 10-12.

Neponucemo, E.M., 2005. Gestao da divida piiblica pré-fixada no regime de metas de inflagdo
brasileiro. Master Thesis. Fundacao Getulio Vargas.

Nogueira, Jr. R.P, 2007. Inflation Targeting and Exchange Rate Pass-through. Economia
Aplicada, 11(2), pp. 189-208.

Okun, A.M., 1978. Efficient Disinflation Policies. .American Economic Review, 68, pp. 348-52.

Oreiro, J.L., Punzo, L., Aradjo, E. and Squetf, G., 2008. Restricbes Macroeconomias ao
Crescimento da Economia Brasileira num Contexto de Perfect Storn: diagnésticos
e algumas proposicoes de politica. 5° Fdrum de Economia de Sao Panlo. Sao Paulo:
Escola de Economia de Sdo Paulo, Fundagio Getulio Vargas.

Palley, T.1., 1996. Post Keynesian Economics. New York: St. Martin.



126 E ANDRE DE MELO MODENESI AND ELIANE CRISTINA DE ARAUJO

Parreiras, M.A., 2007. A estrutura institucional da divida piiblica brasileira e seus impactos sobre
a gestdo da politica monetdria: nma andlise empirica do regime de metas para a inflagio. Master
Thesis. Sao Paulo: Instituto de Pesquisas Econdmicas, Faculdade de Economia,
Administraciao e Contabilidade, Universidade de Sao Paulo.

Pastore, A.C., 1997. Senhoriagem e inflagdo: o caso brasileiro. Centro de Estudos de
Reforma do Estado, Escola e Pés-Graduacio em Economia, Fundacio Getulio
Vargas, Texto para Discussdo no. 5.

Phelps, E., 1967. Phillips Curves, Expectations of Inflation and Optimal Unemploy-
ment over Time. Economica, New Series, 34(135), pp. 254-81.

, 1968. Money Wage Dynamics and Labour-market Equilibrium. Journal of
Political Economy, 76(2), pp. 678-711.

Pires, M.C., 2008. Interagio entre politica monetdria e fiscal no Brasil em modelos robustos a

pequenas amostras. PhD thesis. Brasilia: Universidade de Brasilia.

Podkaminer, L., 1998. Inflationary Effects of High Nominal Interest Rates. Journal of
Post Keynesian Economics, 20(4), p. 583-96.

Rossi, J.W,, 2003. O Custo de bem-estar da inflacio: calculo tentativo com o uso de
um modelo de equilibrio geral. Estudos Econdmicos, 38(1), pp. 127-50.

, 2008. “Shoe-leather” Costs of Inflation: Some estimates for Brazil. Economia
Aplicada, 7(3), pp. 439-59.

Sargent, T., 1981. Rational Expectations, the Real Rate of Interest, and the Natural
Rate of Unemployment. In: R. Lucas and T. Sargent, eds. Rational Expectations and
Econometric Practice. Minneapolis: The University of Minnesota Press.

and Wallace, N., 1981a. Rational Expectations and the Theory of Economic

Policy. In: R. Lucas and T. Sargent, eds. Rational Expectations and Econometric Practice.

Minneapolis: The University of Minnesota Press.

, 1981b. “Rational” Expectations, the Optimal Monetary Instrument, and the

Optimal Money Supply Rule. In: R. Lucas and T. Sargent, eds. Rational Expectations

and Econometric Practice. Minneapolis: The University of Minnesota Press.

Setrrano, E, 2006. Taxa de juros, taxa de cdmbio e metas de inflagao. VValor Econdmico,
24(3), p. A-23.

and Summa, R., 2011. Macroeconomic Policy, Growth and Income Distribution in
the Bragilian Economy in the 2000s. [online] Washington, DC: Center for Econo-
mic and Policy Research. Available at: <http://www.cept.net/ documents/publi-
cations/brazil-2011-06.pdf>.

Sims, C., 1992. Interpreting the Macroeconomic Time Series Facts: The effects of
monetary policy. Exropean Economic Review, 36(5), pp. 975-1000.

and Zha, T., 1998. Does Monetary Policy Generate Recessions? Federal Reserve

Bank of Atlanta, Working Paper no. 12.




INFLATION TARGETING IN Brazir, 2000-2008 W 127

Sinn, H.W.,, 1999. Inflation and Welfare: Comment on Robert Lucas. National Bureau
of Economic Research, NBER Working Paper no. 6979.

Shiller, R.J., 1996. Why do People dislike Inflation? National Bureau of Economic
Research, NBER Working Paper no. 5539.

Toéder, K.H. and Zeibarth, G., 1997. Price Stability »s. Low Inflation in Germany:
An analysis of costs and benefits. National Bureau of Economic Research, NBER
Working Paper Series no. 6170.

Tooke, T., 1983. A History of Prices, and the State of the Circulation, from 1793 to 1837.
London: Printed for Longman, Orme, Brown, Green, and Longman’s.

Vernengo, M., 2007. Money and Inflation. In: P. Arestis and M. Sawyer, eds. .4 Handbook
of Alternative Monetary Economics. Cheltenham: Edward Elgar.

, 2008. The Political Economy of Monetary Institutions in Brazil: The limits
of the inflation-targeting strategy, 1999-2005. Revzew of Political Economy, 20(1),
pp. 95-110.

Walsh, C., 2003. Monetary Theory and Policy. Cambridge, Mass.: MIT Press.




