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RESUMO

Este artigo utiliza modelos auto-regressivos vetoriais para discutir duas questões
principais: a) os mecanismos de indexação que caracterizaram a economia
brasileira por décadas são fatos do passado ou podem ser facilmente reativados no
caso de um importante choque de preços?; e b) dada as condições fiscais, quais as
conseqüências de uma desvalorização nominal sobre as taxas de inflação, de juros
e de desemprego? Um dos principais resultados deste artigo é que a medida
proposta do grau de indexação do sistema de preços no Brasil reduziu-se
fortemente depois do Plano Real.



ABSTRACT

This paper uses VAR models to discuss two main questions: a) are the indexing
mechanisms that characterised the Brazilian economy for decades a thing of the
past, or could they be easily reactivated in the event of some important price
shock? b) given the fiscal stance, what would be the likely consequences of a
nominal devaluation on inflation, the real exchange rate, real interest rates and
unemployment? One of the main results of the paper is tha a possible measure of
the degree of indexation of the Brazilian price system was sharply reduced after
the Real Plan.
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1 - INTRODUCTION

There is now a widespread agreement that no stabilization program can succeed if
it is not backed by a consistent fiscal policy. Fiscal policy, however, is not the
whole story. Choices have to be made concerning monetary and exchange-rate
policies. Also, in countries with a long history of high inflation and widespread
indexing mechanisms, an important component of the stabilization program is the
elimination of these indexing mechanisms, both formal and informal.

In this paper we analyse some of the choices confronting a country that has chosen
an exchange rate based stabilization program but has not adopted the fiscal policy
necessary to give it full credibility and, thus, is persistently faced with the question
of whether or not to devalue. And, if so, when, and by how much.

In countries with a tradition of high inflation and generalized indexation, the
success of the stabilization plan largely depends on the elimination of the indexing
mechanisms. Part of this elimination can be mandated, at least in the short run.
But part of it is a consequence of the success of the stabilization program itself.
Lower inflation leads to less indexation and further allows the inevitable changes
in relative prices to happen with a lower impact on inflation.1

The trade-offs associated with the timing of devaluation are clear enough. If you
take too long to devalue, financing the deficit on the current account may become
a binding constraint, to be respected only at the cost of high unemployment, if at
all. If you devalue early on the stabilization program, the inflationary impact may
be enough to reintroduce indexing mechanisms too recently or incompletely
deactivated. The nominal devaluation might be eroded by the rise in prices with
little impact on the real exchange rate.

In Brazil, the Real Plan did not produce a consistent fiscal adjustment from its
very beginning. As a result, the exchange rate anchor on which the Real Plan was
based led, as expected, to a revaluation of the real exchange rate and to increasing
current account deficits. Equilibrium of the balance of payments was obtained at
the cost of high interest rates and rising unemployment. Discussions of economic
policy frequently turned around the following questions:

a) Are the indexing mechanisms that characterized the Brazilian economy for
decades a thing of the past, or could they be easily reactivated in the event of some
important price shock?

b) Given the fiscal stance,2 what would be the likely consequences of a nominal
devaluation on inflation, the real exchange rate, real interest rates and
unemployment?
                                                          
1Indexation per se is not inflationary. It will be if prices are more flexible upwards than
downwards.
2It was not always obvious in discussions whether the qualification “given the fiscal stance”
applied.
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This paper uses VAR models to address these two questions and is organized as
follows. Section 2 discusses the mechanisms of propagation of shocks that can be
associated with the underlying degree of indexation of the economy. This section
corroborates the casual impression that these propagation mechanisms changed
significantly with the Real Plan. Section 3 confronts the Impulse Response
Functions (IRFs) typical of the period preceding the Real Plan with those that
apply after the Real Plan. We analyse how the degree of exchange rate
passthrough changed between the two periods.

2 - LATENT INDEXATION

In this section we present a summary measure of the degree of indexation of the
economy and estimate its value. We assume that the price level (P) is determined
by the nominal exchange rate (C) and the nominal interest rate (J),3 and we
estimate the relations between these variable using a VAR model: y=(P,C,J).4

Let:

yt = B1yt-1+B2yt-2 + B3yt-3 + et        et ~(0,∑)                                                         (1)

if: (x t=yt-1), (zt=xt-1), Yt=(yt, xt, zt), Et=(et,0,0) and B=
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, then (1) can

be written as:   Y(t) = B Y(t-1) + E(t).

Since a VAR is a system of difference equations, its dynamic behaviour depends
on its characteristic roots.5 We do not want to fully characterise this dynamics in
this section. Instead, we analyse only whether the system is stationary. And we
take the absolute value of the largest eigenvalue of the VAR is our proxy for the
underlying degree of indexation of the economy.6

Indexation involves a myriad of practices both formal and informal, which are
easy to recognise but difficult to measure. But, no matter what the indexing
practices are, their effects show up on the dynamic behaviour of the price system.
So, instead of searching for an observable proxy for the degree of indexation we
look for an unobservable one.

                                                          
3We tested whether unemployment or the level of activity affect the dynamics of (y) using Granger
causality tests. The graphics of  the sequential p-value for each test, in Annex 1, shows that these
variables do not precede.
4(P) is the logarithm of  INPC (Consumer Price Index Level), (J) is the logarithm of one plus the
overnight  interest rate (Selic), (C ) is the logarithm of the average of daily exchange rates during
the month.
5If D, Λ=diag(λi) are, respectively, eigenvectors and eigenvalues of B, then: Yt+k = DΛkD’Y t +
DΛk-1D’Et+... Et+k.
6When the absolute value of the largest eigenvalue is smaller than one, the system is stationary; if it
is equal to one, the shocks have permanent effects; it is greater than one, the system is explosive.
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A VAR with three lags7 was estimated with monthly data from March 1973 to
March 1999.8

The VAR described in (1) has fixed coefficients, which might be a bad
assumption for our sample. The continuous evolution of indexing practices and
successive stabilization plans affected the dynamic interaction between nominal
variables. So we should consider the possibility that the parameters of the model
change as the economic system adapts to a changing environment. Model (1) can
be re-parameterized as:

(yt=πrt+et)  where: π=(B1,B2,B3) and rt=(yt-1,yt-2,y t-3)                                          (2)

To allow (π) to be a function of time and still have an estimable model, we must

introduce restrictions. We assume9 that each element of (π) is equal to its value in
the previous period plus a random shock.10

yt=πtrt+et    ,       πt = πt-1+ ξt 
11     ξt ~N(0,IWt)                                                (3)12

The scalar (Wt) determines how fast the parameters adjust to new information.
This specification includes different situations as special cases.

If (Wt=0) we have the classical recursive estimation. If (Wt=w*), we have a
standard varying parameters model. Regime changes in selected periods (M) can

be accommodated letting: Wt=w ∀t∈M,13 and zero otherwise. If (w=0) we are
back to the first situation and if (w) is “big” we are ignoring information prior to
each regime change. Table 1 presents the predictive log-likelihood for some
alternatives of (w), for the standard varying parameter with (w*=0.005), and for
the classical case.

                                                          
7The choice is arbitrary, but the reflects the fact that nominal variables usually adjust quickly in
Brazil.
8Numerical computation considerations led us to estimate the model in the equivalent form:
∆yt = b1∆yt-1+b2∆yt-2+ b3yt-1+ et
9This a version of the Dynamic Bayesian Model [see West and Harrison (1997)].
10All shocks have the same variance.
11The notation means that each element (ij) in π equals its predecessor plus a specific random
shock.
12This identity matrix has dimension (n2p).
13We consider that regime changes occurred on the Cruzado Plan (1986.2), the Collor Plan
(1990.3) and the Real Plan (1994.6). Since we estimate a VAR with three lags, we disregard
observations on the three months following each regime change to avoid introducing possibly
spurious data. So, it is the fourth month after each of these stabilization plans that enters the set M.
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Table 1
Log-likelihood

Model w Log-likelihood

Intervention .00 1391.1
Intervention** .05 1392.8
Intervention .1 1393.2
Intervention* .3 1394.2
Intervention .5 1393.7

Intervention** .65 1392.7
Intervention .7 1392.3

Varying Param. 0 1390.1
OLS 0 1391.1

Uncertainty about the value of (w) shows up on the similarity of the values of the
log-likelihood. We took account of it by estimating three models: the most
probable one (*) and two other ones which are statistically equivalent (**) but are
less (0.05) and more (0.65) adaptive than the most probable model.

We estimate (πt) for these values of (w), calculate the eigenvalues (Λt) for each

period and select the one with the largest absolute value (λ* t), which is our
measure of the degree of indexation of the economy on each month of the
sample.14  Estimated values are close to unity and we present our measure as

(λ* t-1).15

Figure 1
Degree of Indexation (λ*-1): 1975.1 to 1999.3
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Several significant episodes of the Brazilian inflationary experience are clearly
discernible in the figure.

a) The move from once a year to twice a year wage readjustments in 1979.
b) The large exchange rate devaluation in 1981 and in 1983.

                                                          
14Our approach is a preliminary assessment of uncertainty about the estimation of this eigenvalue.
15Actually, this is the graphic of unity less the absolute value of the largest eigenvalue. The three
lines correspond to models (*) and (**) explained in the last paragraph.
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c) The Cruzado Plan in February 1986.
d) The quasi-hyperinflation that accompanied the presidential election of late
1989, when the public feared financial assets may be confiscated after the election.
e) The Real Plan of July 1994.

One striking feature of the picture is that before the Real Plan, the system is
almost always explosive, in spite of numerous stabilization plans. The figure also
indicates that the system is stationary from late 1995 until the January 1999
devaluation.16 Figure 2 shows a zoom of the preceding picture from February
1993 until March 1999.

Figure 2
Degree of Indexation (λ*-1): 1993.1 to 1999.3
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Figure 2 suggests that indexation decreases sharply, immediately following the
Real Plan in July 1994 and the system becomes stationary no later than 1996. The
Mexican crisis of December 1994 promotes a temporary increase in indexation.
Indexation then decreases gently and consistently until the large devaluation of
January 1999. The Asian crisis in the second half of 1997 is barely discernible in
the graphic.

Assume Brazil had decided to devalue somewhere after the launching of the Real
Plan. From the point of view of minimizing inflationary risks, when should it have
been done?

The answer depends on many factors. The current phase of the business cycle.
How devaluation is managed by policy makers. The degree of indexation of the
price system. International conditions. Domestic policy conditions. Etc. Figure 2
suggests there were two favourable moments for devaluation after the Real Plan.

                                                          
16In reality, we can not test this affirmative since software limitations prevent us from calculating
the uncertainty associated with our measure of indexation.
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The first favourable moment seems to have been the first half of 1997. Earlier,
(our measure of) indexation was still too high. Later, we had the Asian crisis in the
second half of 1997 and its repercussions on emerging markets well into 1998.
And, in the second half of 1998, the Russian crisis and the Brazilian general
elections.

Apparently, early 1999 was another favourable moment. In January, our measure
of indexation was as low as ever; the president had just been comfortably re-
elected and no new elections were shortly due; the economy was depressed; and
leading industrial countries and international agencies were clearly willing to
support the Brazilian stabilization program.

If this is true, why was the initial turmoil so big?17 And why did prospects change
so fast?

The way economic policy was handled is part of the answer to the first question. It
is possible that much of the trouble was policy induced and not the reflex of a still
high degree of indexation.

Reversal of policy is part of the answer to the second question. But there is more
to it. It seems to have taken a major crisis to convince Congress to advance on
fiscal adjustment. As an example, in the middle of the crisis, Congress got so
worried that it approved changes on retirement legislation, which it had previously
rejected on four different occasions. Apparently, besides the well-known
expenditure reducing and expenditure switching effects, the Brazilian devaluation
also included a (temporary) responsibility enhancing effect.

3 - EXCHANGE RATE PASSTHROUGH IN TWO DIFFERENT REGIMES

One of the messages of the previous section is that the Real Plan is a watershed
for the degree of indexation of the Brazilian economy. But even if Figure 1 is not
accepted as a proxy for the degree of indexation of the economy, it does indicate
that the Real Plan changed the dynamic behaviour of the Brazilian price system. In
this section, we evaluate the effects of monetary and exchange rate policies on
prices and unemployment before the Real Plan and after it.

Identifying changes in monetary and exchange rate policies is a difficult problem.
The decisions of policy makers depend on a myriad of variables, many of them
unobservable. Moreover, the exchange rate and the interest rate are only partially
controlled by policy makers and instruments vary with time. In spite of these
limitations, VAR models have been frequently used to identify these changes in
policy [see Bernanke (1986), Sims (1995), Blanchard and Watson (1993),
Bernanke and Blinder (1992), Christiano, Eichenbaum and Evans (1994), Sims
and Zha (1996), Eichenbaum (1998) and Eichenbaum and Evans (1993)].

We will assume that the structural VAR model adequately summarizes the
relations among the variables and that some of the identified structural shocks can

                                                          
17The effects of the devaluation appear clearly in Figure 2.
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be interpreted as policy changes. Specifically, we estimate two identical structural
VAR models over two independent samples: before the Real Plan and after it.18

The models in this section differ from the previous one in three respects. First,
parameters are constant. Second, we include unemployment (U) in the list of
variables.19 Third, these models include contemporaneous relations that are
estimated imposing identifying restrictions to calculate IRFs.20

Let  y=(P,C,J,U)21 and:

Ayt = A1yt-1+A2yt-2 + A3yt-3 + ut        ut ~(0,diag( 2
iσ ))                                         (4)

Model (4) includes two “market” variables — prices and unemployment — that
we assume are partially determined by the innovations on monetary and exchange
rate policies. Since the results depend on the identifying restrictions, one must
look for “reasonable” restrictions.

Recursive identification is frequently used in the literature. The problems with this
strategy are well known. First, it is not obvious how to interpret the IRFs. Second,
the ordering of variables is not obvious either. Christiano, Eichenbaum and Evans
(1998) argue there are situations where recursive ordering may be less restrictive
than it appears. They consider a situation where a) market variables are not
contemporaneously affected by policy variables, and b) the analyst is only
interested in characterizing the policy shocks. In this case, the ordering of the
market variables is irrelevant.

If their strategy is applied to our case, there are only two relevant orderings:
(P,U,C,J) or (P,U,J,C). Annex 2 shows the IRFs for both orderings in the post-
Real period. We do not analyse them in detail, since the results were
unsatisfactory. For instance, there is a “price puzzle” and an “exchange rate
puzzle”: when the interest rate rises, the price level rises and the nominal
exchange rate is devalued. In the following, all our identifying hypothesis will
involve simultaneous models.

We would like to impose identifying restrictions suggested by some non-
controversial monetary model, of course. But it is not obvious where we would
find them. Instead, we did some educated fishing, which led to following set of
restrictions directly on the IRF, that is, on the inverse of the A matrix.

a) We want to focus on the behaviour of the nominal variables and we want to
make as few assumptions as possible about the relation between them and
                                                          
181982.10 1994.06 and 1994.10 to 1998.12.
19Data on unemployment begins in February 1982. The interest rate used is the one on working
capital (Capital de Giro). The three months following the Real Plan were disregarded, as explained
above.
20The identifying restrictions are the same for both samples.
21(P) is the logarithm of  INPC (Consumer Price Index), (J) is the logarithm of one plus the interest
rate on working capital (Capital de Giro), (C) is the logarithm of the average of daily exchange
rates during the month, and (U) is the logarithm of one plus the seasonally adjusted unemployment
rate.
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unemployment. So, we assume that the structural shock of unemployment affects
none of the nominal variable innovations but is affected by all of them.

b) The price level innovation is almost unrestricted. It is affected by all structural
shocks except the unemployment one.

c) We assume that innovations in the exchange rate are completely exogenous for
the following reasons. The Brazilian Central Bank has always closely managed the
exchange rate on a daily basis and, probably, does not have contemporaneous
information about unemployment shocks when it decides the exchange rate
innovation. We will also assume that interest rate shocks do not affect exchange
rate innovations. This is more debatable and we examine the consequences of
changing this assumption bellow. Finally, we also assume that shocks to the price
level do not affect exchange rate innovations. In the post-Real period this simply
reflects the way the Central Bank managed policy. In the pre-Real period this
reflects inevitable informational lags.

d) The interest rate innovation is affected by the exchange rate shock, since the
Central Bank tends to adjust the interest rate in line with the exchange rate to
avoid undesirable international capital flows. We also assume that the interest rate
innovation is affected on a one-for-one basis by price shocks.

Given these restrictions, we can estimate22 matrix (A) for both samples: the pre-
and the post-Real Plan periods. We will consider imposing different restrictions
for each sample bellow. But it is useful to start from a situation where all
differences in the IRFs come from the estimated reduced forms and not from the
identifying restrictions.

Table 2 summarizes these restrictions and presents the estimated values of the
parameters of the point estimation of (A-1); innovations (U) are determined by the
shocks (E) according to U=A-1E.

Table 2

Point Estimation of A-1 for Three Alternatives23

Pre-Real Post-Real Post-Real*
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22The structural VAR is a non-linear model that was estimated by maximum likelihood and by
Monte Carlo Markov Chain (MCMC). (The latter allows uncertainty about the estimate of (A) to
be taken into account more rigorously.) The point estimates of the IRFs were similar and we only
present the results for the MCMC estimator. Details about the estimation procedure are in Annex 3.
23The third column represents a different identification that will be discussed later.
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Most of the results are as expected. For instance, an unexpected devaluation
increases prices contemporaneously, both in the post-Real and, much more so, in
the pre-Real periods.24 Figures 3.A and 3.B present the IRFs25 for both samples,
over a 12 months horizon.

Figure 3.A shows that, before the Real Plan, an unexpected nominal devaluation
has a long-lasting effect on prices and almost no effect on the real exchange rate.
The impact on unemployment is, if anything, positive (unemployment increases).
The IRF for the interest rate innovation shows that monetary policy is almost
powerless to affect any other variable.

The picture changes completely after the Real Plan.26 A nominal devaluation has a
smaller and more rapidly absorbed impact on the price level than it had in the pre-
Real. The real exchange rate undergoes a long-lasting devaluation. The
unemployment rate, however, increases: the devaluation raises prices and a rise in
price increases unemployment. Monetary policy now affects the economy. An
increase in the interest rate reduces prices and promotes a real devaluation.
Unemployment is marginally reduced in the first months after the shock but
remains above trend for the rest of the period.

Three results of the post-Real Plan period deserve comment.

The first result is that a nominal devaluation promotes a long-lasting real
devaluation and a long-lasting increase in unemployment. Even if these effects are
long lasting, they are still temporary, since this model is stationary. Variables may
not revert to trend within the simulation horizon but on a longer horizon they will.
This model only captures propagation around some exogenously given trend.
Permanent effects depend either on the existence of a unity root or on the
inclusion of some set of exogenous regressors.

The second result is the fact that a nominal devaluation increases unemployment.
This is a short run result. In the long run, a devaluation may reduce unemployment
if it switch expenditure and allows the country to equilibrate the balance of
payments with lower interest rates.

The third result is the most troubling one. A rise in the interest rate promotes a
nominal devaluation. We do not thing that this is a sensible result, and we are
going to experiment with a slightly different identification.

We make one important change in our original identification.27 We recognize that
market forces might have an impact on the contemporaneous exchange rate that
our previous identification excluded by hypothesis. Thus, we let the exchange rate
be affected by the interest rate.
                                                          
24Notice that there is no price puzzle, even though we have included no leading indicator for
inflation.
25IRF: yt = (I- A-1A1L - A-1A2L

2 - A-1A3L
3)-1 A-1et = C(L)et, always for 12 months ahead.

26Figure A4 in the Annex shows the difference between both sets of IRF.
27There is also a minor change. Since the impacts of the price level and exchange rate shocks on
the unemployment innovation are not statistically significant, we assume that they are zero.
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Figure 3.A
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Figure 3.B

Post-Real            Price               Exchange Policy        Monetary Policy         Unemployment

Price

Exchange

Real Exchange

Interest

Unemployment

When we apply this identification to the pre-Real Plan period, we are not capable
of reproducing the estimated correlation in the data. In other words, this new
identification is rejected by the data of the pre-Real Plan period. It is not rejected
by the data of the post-Real Plan period, however.

The IRFs for the post-Real Plan period calculated with this new identification —
Figure 4 — are similar to the previous ones, with one remarkable difference: a rise
in interest rates now appreciates the nominal exchange rate.
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Figure 4

After Real Plan:   Price              Exchange Policy      Monetary Policy        Unemployment

Price

Exchange

Real Exchange

Interest

Unemployment

One last comment to close this section. We have, of course, experimented with
alternative identifications and results do change. Since our identifying
assumptions are somewhat arbitrary, results must be viewed with caution.28

                                                          
28Uncertainty concerning estimation of (A) is briefly discussed in Annex 3.
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4 - CONCLUSIONS

In this paper we argue that a possible measure of the degree of indexation of the
Brazilian price system was sharply reduced after the Real Plan. How fast it was
reduced depends on how adaptive is the model used to estimate it. But, this
measure of indexation suggests that, from the point of view of a risk-averting
policy maker with a strong concern for inflation, the best moments for devaluation
were probably the first half of 1997 and early 1999.

The large devaluation of January 1999 may have increased the degree of
indexation of the price system. It might be useful to keep track of this indicator, as
new data become available, and to calculate a more rigorous measure of its
uncertainty.

We also tried to obtain summary measures of policy actions and of their effects.
Our results here are more fragile.

Monetary theory does not suggest a set of fully convincing identifying restrictions.
Recursive identification did not produce sensible results, and parameters estimated
by simultaneous identification may not be robust. In the latter case, the problem is
that fully characterizing economic behaviour may involve estimating more
parameters than the available information really allows us to. For instance, it may
be the case that, in our sample, the Central Bank did not pursue an exchange rate
policy independent from its monetary policy.
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ANNEX 1

Figure A2 shows the sequential p-values for the tests of exclusion of
unemployment, GDP or the price level from the system. We expected the results
we got for real variables. But we were surprised by the result for the price level on
the equation of footnote 7, where the model is specified as a VEC without co-
integrating restrictions. When we started this paper, we expected that the price
level would be uninformative for the pre-Real Plan only, since very high inflation
might mean that the absolute price level was irrelevant. The graphic shows that
prices may be excluded from the system even after the Real Plan when inflation is
low.

Figure A2
P-Value for the Exclusion of Either Unemployment, or Prices or GNP from the

VAR
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Figure A3
Unity Less the Largest Eigenvalue of the Dynamic System (λ*-1) under Different

Hypothesis of Estimation
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Figure A4

Mean Difference Between the IRFs for the Pre-Real and the Post-Real
(Normalized by its Standard Deviation)
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ANNEX 2: IRF of Two Recursive Models

Heavy Line: expected value for model (P,U,C,J)
Dotted Line: confidence interval (one standard deviation) for model (P,U,C,J)
Light Line:   expected value for model (P,U,J,C)

After Real Plan:     Price           Exchange Policy        Monetary Policy        Unemployment

Price

Exchange

Real Exchange

Interest

Unemployment
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ANNEX 3: Estimation of Simultaneous Models

Let:     Ayt = A1yt-1+A2yt-2 + A3yt-3 + ut        ut ~(0,diag( 2
iσ ))

One can show that the posterior density of A is [see Gamerman and Moreira
(1998)]:

p(A|DT)∝|A|nexp{-.5.tr(nS1A’A)}f A(A)                    where:

nS1= (m-m0)’C
-1(m-m0)+ ∑(yt-m.rt)’ (yt-m.rt)

C = (C0
-1+∑ rt rt’)

 -1

m = C(C0
-1m0+∑ rt yt’)

Priors:
fA(A): Π g(Aij), where g(.) ~N(0,10)
 π~MN(m0,C0) , where m0=0, e C0=diag(c0i), c0=1000

A sample with 17000 elements of the posterior p(A|DT) was obtained by the
MCMC method — Monte Carlo Markov Chain with the chains formed by the
Metropolis-Hastings algorithm [see Gamerman (1997)].

In the case of the second identification for the post-Real period, we obtained the
following results, which are qualitatively similar to the other cases.

Characteristics of the Estimators of A-1

Mode Mean Std. error Min (65%) Max (65%) Min (95%) Max (95%)

1* 0.015 -0.129 0.112 -0.327 0.138 -0.526 0.138
2 -0.974 -1.905 0.629 -3.389 -0.564 -4.114 -0.482
3* -0.632 -3.468 1.740 -7.042 0.085 -7.825 0.085
4 0.358 0.535 0.138 0.216 0.762 0.187 0.976
5* -0.126 -0.216 0.248 -0.798 0.180 -0.990 0.509

Correlation between the Estimators of A-1

1 1.000 0.193 0.629 -0.649 0.017
2 0.193 1.000 0.576 -0.159 0.128
3 0.629 0.576 1.000 -0.636 0.146
4 -0.649 -0.159 -0.636 1.000 -0.003
5 0.017 0.128 0.146 -0.003 1.000
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Since we have a non-informative prior, the column labelled “mode” is the
maximum likelihood estimator. The other columns give other indicators of the
uncertainty associated with this estimator. Many parameters are not statistically
different from zero. Excluding them, however, completely changes the
identification.

Even though this is an over-identified model, the fragility of the results suggests
that we might need still more restrictions. But this would impair the
interpretability of the results. One possible reason for that is that we may be trying
to identify more independent shocks that the data support.



LATENT INDEXATION AND EXCHANGE RATE PASSTHROUGH

19

BIBLIOGRAPHY

BERNANKE, B. Alternative explanations of the money-income correlation.
Carnegie-Rochester Conference Series on Public Policy, v.25, p.49-99, 1986.

BERNANKE, B., BLINDER, A. The federal funs rate and the channels of
monetary transmission. American Economic Review, v.82, p.901-921, 1992.

BERNANKE, B., MIHOV, I. Measuring monetary policy. 1997, mimeo.

BLANCHARD, O., WATSON, M. Are all business cycle alike? The American
Business Cycle, 1993.

CALVO, G. A., VÉGH, C. A. Inflation stabilization and BOP crises in
developing countries. 1997, mimeo.

CHRISTIANO, L. J., EICHENBAUM, M., EVANS, C. L. The effect of monetary
policy shocks: evidence from the flow of funds. American Economic Review,
v.78, p.16-34, 1994.

______. Monetary policy shocks: what have we learned and to what end? 1998,
mimeo.

CLARIDA, R., GALI, J., GERTLER, M. The science of monetary policy. 1997,
mimeo.

COCHRANE, J. H. Shocks. 1993, mimeo.

______. What do the VARs mean? Measuring the output effects of monetary
policy? Journal of Monetary Economics, v.41, p.277-300, 1995.

EICHENBAUM, M. Monetary policy schocks: what have we learned and to what
end? 1998, mimeo.

EICHENBAUM, M., EVANS, C. Some empirical evidence on the effects of
monetary policy shocks on exchange rates. Quarterly Journal of Economics,
v.110, p.975-1.009, 1993.

GAMERMAN, D. Markov Chain Monte Carlo: stochastic simulation for
bayesian inference. Chapman & Hall, 1997.

GAMERMAN, D., MOREIRA, A. Bayesian analysis of econometric time series
models using hybrid integration rules. 1998, mimeo.

GOLDFAJN, I., BAIG, T. Monetary policy in the aftermath of currency crises:
the case of Asia. 1998 (IMF WP/98/170).

KING, R. G. Money and business cycles. 1991, mimeo.



LATENT INDEXATION AND EXCHANGE RATE PASSTHROUGH

20

LEEPER, E. M., SIMS, C. A. Toward a modern macroeconomic model usable for
policy analysis. 1994 (NBER Working Paper, 4.761).

LEEPER, E., SIMS, C. A., ZHA, T. What does monetary policy do? Brookings
Papers on Economic Activity, v.2, p.1-63, 1996.

LEIDERMAN, L., BUFMAN, G. Searching for nominal anchors in shock-prone
economies in the 1990s: inflation targets and exchange rate bands. 1995,
mimeo.

REBELO, S., VÉGH, C. A. Real effects of exchange rate-based stabilization: an
analysis of competing theories. 1995 (NBER Working Paper, 5.197).

SIMS, C. A. Macroeconomics and methodology. 1995, mimeo.

SIMS, C. A., ZHA, T. Bayesian methods for dynamic multivariate models. 1996,
mimeo.

STRONGIN, S. The identification of monetary policy disturbances: explaining the
liquidity puzzle. Journal of Monetary Economics, v.34, p.463-497, 1995.

WEST, M., HARRISON, J. Bayesian forecasting and dynamic models. Springer
1997.



Ipea – Institute for Applied Economic Research

PUBLISHING DEPARTMENT

Coordination
Cláudio Passos de Oliveira

Supervision
Everson da Silva Moura
Reginaldo da Silva Domingos

Typesetting
Bernar José Vieira
Cristiano Ferreira de Araújo
Daniella Silva Nogueira
Danilo Leite de Macedo Tavares
Diego André Souza Santos
Jeovah Herculano Szervinsk Junior
Leonardo Hideki Higa

Cover design
Luís Cláudio Cardoso da Silva

Graphic design
Renato Rodrigues Buenos

The manuscripts in languages other than Portuguese  
published herein have not been proofread.

Ipea Bookstore

SBS – Quadra 1 − Bloco J − Ed. BNDES, Térreo 
70076-900 − Brasília – DF
Brazil
Tel.: + 55 (61) 3315 5336
E-mail: livraria@ipea.gov.br





Composed in Adobe Garamond 11/13.2 (text)
Frutiger 47 (headings, graphs and tables)

Brasília – DF –  Brazil





Ipea’s mission
Enhance public policies that are essential to Brazilian development by producing 
and disseminating knowledge and by advising the state in its strategic decisions.


	contra capa.pdf
	Página em branco
	Página em branco
	Página em branco
	Página em branco
	Página em branco


