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Abstract The relationship between inflation and unemployment has been discussed in different economic levels
seeking an understanding of the interrelationships existing in the Brazilian economy and how the information is
passed on and used by the decision makers. Thus, this study’s main objective is to analyze the ability of the Phillips
curve to describe the dynamics of Brazilian inflation, using aggregate data from 2002 to 2014. After the estimated
model it was possible to conclude that this can’t either be considered well adjusted, nor a full explanation to the
Brazilian inflationary dynamics. It was also verified that the inflation expectation had greater impact on the
formation of the current inflation than the past inflation. This increased weight of future inflation in the formation of
the current inflation can be explained in terms, by the theory of rational expectations. The effects of an exchange rate
shock remains having direct influence on the formation of internal prices and, as a consequence, on the inflation.
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1. Introduction

Economists dedicated to research in these areas try to
understand how the components (level of growth or
development; the labor market; purchasing power of the
population; inflation; sustainable development; fiscal and
monetary policies) behave individually and their
interrelations with the other segments. Currently, another
issue that has drawn the attention of Brazilians is the
relationship between inflation rates above the established
target with a low unemployment rate.

Despite being widely used, this relationship had some
contradictions in certain moments of history. Even with
some adaptations, the way the variables (unemployment
and inflation) relate varies differently for each country and
in accordance with the time period observed [6].

A similar equation to the Phillips curves, but increased
by expectations, is entitled in the economic literature as
"New Keynesian Phillips Curve™ or NKPC. In these
models with prices that do not change immediately, there
is a positive relationship between the inflation rate and the
level of output and therefore a negative relationship
between inflation rate and the unemployment rate [36]. In
summary, despite the adjustments and the level of
econometric complexity, Phillips curves aim to describe
the inflation dynamics of a country.

Therefore, does inflation have a dynamic relationship
with the unemployment rate in Brazil? Thus, the
hypothesis that there is a significant relationship between
dynamic inflation and unemployment for Brazil is tested.

The main objective is to analyze the ability of the
Phillips curve to describe the Brazilian inflation dynamics,
using aggregate data from 2002 to 2014. Specifically, we
studied the national and international literature review
regarding the Phillips curve and we verified the existence
of trade-off in the short term between inflation and
unemployment with aggregated indicators at a national
level.

The market economy has supported its growth in
external and internal factors. As the government fully
controls the external factors, it is its duty to provide a
stable domestic environment that offers security for
investments.

Inflation has been a recurring theme in many analyses
about the Brazilian economy. Inflationary experiences are
indeed bad since the implementation of the Real Plan,
Brazilian economy is undergoing a period of a greater
stability and satisfactory average growth. The
unemployment rate remains low, with full employment
characteristics in some areas.

Thus, this study is justified by the time of continuous
low unemployment and persistently high inflation rate.
Therefore, it is of real importance for both the academic
society and the community at large, since a continuously
high inflation significantly alters the stability of the
economy.

Regarding the academic society, the relevance is to
seek empirical evidence for the negative correlation
between inflation and unemployment in the system of a
post-decree  period of inflation targeting, using
econometric tools. For the community at large, the
importance lies in showing that the inflationary dynamics,
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which Brazil is going through, can be much more complex
from what is shown by the press in general.

2. Brazilian Inflation

2.1. Historic

In 1993, Brazil ended a long period - about six decades
- of living with inflation. This cycle began with the
conclusion of the most difficult period of recession that
the world economy faced as a result of the 1929 crisis in
the United States.

In the 1940s, during the first half (1939-1945) an
inflationary explosion was observed, with accumulated
inflation of approximately 215,6% between 1940 and
1949, an average of 12,2% per year [39].

The following decade presented a significant increase
in inflation indices, with a cumulative growth close to
460%, doubling the inflation recorded in the previous
decade. Unlike the 1940s, the 1950s showed a high
volatility of the indices, since the annual rates varied from
12% to 25% and closed the decade nearly with 40% in
1959. This decade was characterized by major structural
change in Brazilian economy, as well as in the relationship
with the rest of the world (CRUZ, 2007).

The 1960s brought new challenges to the economy. a
large growth in inflation rates was observed from 30%
recorded in 1960 to over 90% in 1964. These
circumstances culminated in a military coup in 1964 and
led the country to a period of major economic reforms
[39].

In that year, the military took power and started
stabilization policies based on price control, balancing
public accounts and real wage cuts, known as Government
Economic Action Plan (PAEG), implemented during
Castelo Branco’s government (1964-1967) that, in general,
had the following objectives: accelerating the rhythm of
economic development, containing the inflationary
process, attenuating the sector and regional imbalances,
increasing investment and, as a consequence, the
employment, to further correct the external imbalance
trend [20]. The program led to a decline in inflation rates
of 35/40% in the 1965-66 biennium, that is, about 25% in
the biennium of 1967-68, and around 19% per year at the
end of the decade. According to Gremaud ([20], p. 393)
the PAEG "[...] enabled a series of reforms that allowed
the resumption of the economic growth."”

Until 1973, various military governments had relative
success reducing inflation, ranging from 92% in 1964,
reaching an annual rate of more than 100% in April of
1964, to 15,5% in 1973 [5]. Since 1968, inflation, on a
downward trend, was accompanied by a significant
economic growth.

According to Baer ([4], p. 71):

These successful situations were the result of a
mixture of standard measures of fiscal and monetary
stabilization; a wage policy of containment; a review
of controlled prices, that had previously fallen
relative terms; the adoption of a stable system of
exchange rates; and the introduction of indexation of
financial instruments, whose purpose was to enable
the government to raise funds from a non-
inflationary manner, to encourage savings and, to

avoid various distortions that inflationary impulses,
even though declining, could still produce.

For Baer [5], just as inflation accelerated during the
1970s, so did the debate about its origins, impacts and
ways to control it: "Not surprisingly, the interpretive
literature on inflation of the 70’s and 80’s can be broadly
classified into two famous fields on the debate on inflation
of the 50’s and 60’s: the monetarist versus the structuralist
(p 30-31) "

To monetarists, the main factor responsible for the high
rate of inflation was excessive liquidity, caused by the
lack of control of the public budget and the accumulation
of foreign exchange reserves. To Lemgruber ([30], p.70)
"[...] advancement and retraction policies should be
avoided, and, at the same time, a low rate and a constant
monetary growth should be aimed, in order to refrain
inflation". It’s considered that, after a certain time,
inflation acquires certain autonomy, or, in other words, it
assumes inertial behavior, where the inflation of the last
period determines the current inflation rate.

Structuralists sought a different explanation for
Brazilian inflation. This search was prompted mainly by
the fact that the significant rate increase occurred both in
times of growth, stagnation and negative growth. In
opposition to the monetarists, who believed that inflation
was generated by the excess supply of currency,
structuralists saw the currency as a dependent variable, or,
the growth as a result of price increases [10]. For this
school, inflation is seen primarily as a result of monopoly
company power, trade union and state.

The decline in the exchange rate led the government,
already in 1980, to adopt an orthodox policy, called
voluntary adjustment, since the country had not yet
requested money to the International Monetary Fund and
the renegotiation of the debt, which would occur later [20].
The increasing difficulty to renew foreign loans, added to
the rising cost of debt rollover led the internal policy to be
guided by reducing the need for foreign exchange by the
strict controls on imports. The success of this action was
conditional on the size of the resulting recession and/or
the successful reorientation of production factors to the
exporting activity [20].

Even after reaching the external balance, from 1985-
1986, inflation began to experience increasingly higher
levels, reaching close to 1.800% between December/1998
to December/1989 [39].

According to Bresser Perreira [9] the stabilization plans
that had been tried before the Real Plan, failed due to the
combination of two reasons: lack of political support for
fiscal adjustment and incompetence on the implementation
of the plan. Still, according to the author, five plans were
dominantly heterodox, five were orthodox and two (the
Delfim | Plan, 1979, and the Dornelles Plan, 1985) were
indeterminate. So, all this price instability would only be
resolved with the implementation of the Real Plan on
July/1994.

The Real Plan was implemented in three phases. The
first phase was represented by the creation of the Social
Emergency Fund. The second phase was the introduction
of the URV (Real Value Unit) a currency index pegged to
the dollar that served to disconnect the economy, or, in
other words, end the automatic fixed prices and wages,
which were automatically adjusted for inflation in the
previous period, technically known as the end of the
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inflationary inertia. On June 1994, the exchange rate
ended the day with the dollar at CR$ 2.750,00. Therefore,
on June 30, 1994, all the Cruzeiro Real should be divided
by 2.750 in order to get the Real.

The regime of inflation targeting was implemented in
Brazil under a scenario of strong devaluations arising from

speculative attacks. The scheme had as the main points [8]:

(i) setting targets for inflation based on annual changes of
a known price index; (ii) leave the responsibility of
determining inflation targets, their respective ranges of
variation and the price index to be quoted to the National
Monetary Council; (iii) delegate to the Central Bank the
task of making the targets be met, using the necessary
tools. Seeking the transparency of the policy used and of
its results, a quarterly publication named Quarterly
Inflation Report was created.

To Fraga ([16], p. 2) "the choice of a target system for
inflation in time of crisis and uncertainty reflected a huge
concern regarding the risk of losing control over inflation
expectations [...]". According to the author:

In a country with our inflation history, such
deficiency would bring with it the threat of re-
indexing and the return of the nightmare of the
instability that existed before the Real Plan. The
explicit goals seemed to us as a good way to
compromise the government’s actions with their
medium and long-term goals and, if successful, start
accumulating a precious asset of credibility. Despite
this assessment, the immediate adoption of the
system in its final formal version seemed very risky
to us. The balance of payments was living a panic
atmosphere at that moment and the dispersion of
inflation expectations was huge. If the chosen target
proved to be too ambitious quickly, we would run
the risk of missing the mark by far, demoralizing the
new model. On the other hand, if the initial target
were too broad, we would almost by definition, give
up quick return to the acceptable levels. Our solution
to this dilemma was to introduce the system
gradually. We soon announced that we would work
to bring inflation to an annualized rate of one digit in
the last quarter of 1999 ([16], p. 2).

Figure 1 shows the annual change in the current official
rate of inflation after the implementation of the Real Plan.
The relative stabilization of the index in the period and the
reduction of annual fees are evident. It is observed,
particularly in 2002, the large increase in the rate resulting
from the uncertainties of an election year.
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Figure 1. INPC - National System of Consumer Price Indices - 1995-2013

Source: Ipeadata [27].

Since the beginning of the Target System in Brazil,
according to the Central Bank (BACEN, 2014) and the
Brazilian Institute of Geography and Statistics [26],
inflation was above the target for 80% of the time, that is,
in 12 of the 15 years of the targets existence, inflation was

above the central goal set. Inflation remained below the
central target in 2006, 2007 and 2009. In those years,
respectively, the IPCA accumulated 3,14%, 4,46% and
4,31%. In all the other years, the IPCA was above the
central target. Considering their respective tolerance
intervals, inflation was above the target in 2001, 2002 and
2003. In these years accumulated IPCA was 7,67%,
12,53% and 9,30%, respectively.

2.2. Brazilian Labor Market

The unemployment rate can be characterized as the
result of the dynamics of the labor market, or, in other
words, by supply and demand. On one side, there are the
employed people, who are actually working, which would
represent the demand. On the other side, the offer is the
economically active population (EAP). According to
IBGE ([26], p.1) the economically active population
"comprises the potential of labor-work you can count on
in the productive sector, that is, the employed population
and the unemployed population [...]".

In recent years the unemployment rate showed
significant decrease in the country. In the 1980s the rate
was relatively low; approximately 5,8% per year. From
the 1990s, the unemployment rate reached a maximum of
8,93% in March/1998, recording an average of
approximately 6,07% per year.

According to Santos ([49], p. 2), the low economic
growth in Brazil, in most of the 80's and 90's, favored the
high unemployment and underemployment in these two
decades:

In addition, there are indications that privatization in
the late 90’s also contributed to increasing the
unemployment rate due to layoffs caused by the
restructuring programs through which companies
passed before or after privatization. This effect may
have had long impacts on the labor market if we
consider that many of the laid-off workers could not
have the skills to perform functions other than those
that were carried out in public companies. This is
one of the common causes of a phenomenon known
in the literature as hysteresis.

In 2003, the average unemployment rate estimated from
the monthly survey of employment (PME) reached
12,44%. Yet, in 2012, the same rate registered an average
of 5,42%. With this labor incorporation, the repressed
consumption of many years became the great engine of
the economy.

Figure 2 shows the level of national unemployment,
according to the new methodology of the Monthly
Employment Survey (PME) calculated by IBGE, from
March/2002 to April/2014. 1t is highlighted here the
continuous downward trend of the rate in the last 10 years,
until registering an unemployment rate of 4,9% nowadays.

At first, the industry, for years working with idle
capacity, had benefits from the increased utilization of the
existing manpower. After a few years, structural and
regulatory problems, financial and operational difficulties
in the public and private sectors, added to the lack of
qualification of the workers, pulled productivity down,
making space for imported products, with lower value,
which led the economy to be, in a certain way, a "hostage"
of the exchange rate volatility. According to Bacha [3],
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"the integrating global production chains will lead to the
productivity shock that the country needs."
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Figure 2. Unemployment Rate —30 days — March/2002 to April/2014

Source: Ipeadata (2014).

Several discussions have been raised about the lack of
productivity of sectors in Brazil's economy, one of which
is related to the continued increase in the real value of the
minimum wage. This factor would, hypothetically, be
generating a disconnection between wage growth and
productivity of Brazil's economy in recent years. Thus,
generating increased inflation in the service sector and
weakening the industrial sector, that couldn’t pass this
cost increase along to the final prices, because it faces
strong foreign competition, reflecting the fall in the
sector’s investment capacity [38].

Menezes Filho ([38], p.1) concludes that it doesn’t
seem that there is a mismatch between real wages and
productivity. The author highlights some important points
in his analysis: i) productivity only grew, between 1996
and 2012, in the agriculture; ii) the industrial sector and
the service sector have maintained the same level of
productivity of 1996, despite receiving many incentives
for innovation; iii) wages that increased were those of
unskilled workers, on the other hand, the average wage of
skilled workers had real reduction in recent times, and; iv)
the low innovation rate in the Brazilian economy
decreases the rate of absorption of the skilled workers,
which led to the decrease in their wages [38].

Given the exposed, it can be seen that the structure of
Brazil's labor market is much more complex to analyze.
Although there have been advances in education,
inadequacies in several specific areas have generated
negative impacts on the economy. This is reflected in the
increase of wages of unskilled workers, and the decline in
productivity in the industrial sector and the service sector
that can impact directly and indirectly on the inflation rate.

2.3. Phillips Curve

The story of the Phillips curve started - from empirical
evidence - which was extended to pursue a theoretical
explanation.  According Sachsida ([46], p. 10),
"specifically, the Phillips curve seeks to determine
whether the apparent tradeoff between inflation and
unemployment has causal relationship or is just a spurious
correlation.”

Phillips curve appeared for the first time in an AW
Phillips study that relates the inflation rate to the
unemployment rate with the rate of nominal wage change.
The higher the unemployment rate, the lower the rate of
inflation. According to Dornbusch and Fischer ([12], p. 552)
"[...] there is a gap between wage inflation and
unemployment.”

Phillips curve shows that wage inflation rate decreases
with the unemployment rate [12]. Using W, as the wage

for the period, Wy, as the wage in the previous period, and
wage inflation rate expressed by gw, it can be written as
W, —W,
gw=——tL1 (1)
Wi
With u* representing the natural rate of unemployment,

it’s possible to write the theoretical model of the Phillips
curve as

gw = —a (U —u*®) 2

where a measures the sensitivity of wages to
unemployment. According to Dornbusch [12], this
equation states that wages are falling while the
unemployment rate exceeds the natural rate, that is, when
u>u*, and increases when the unemployment rate is below
the natural rate.

Despite Phillips curve relating the rate of increase in
wages or wage inflation to unemployment as the
theoretical model (2), the term Phillips curve gradually
started being used to describe the original Phillips Curve
and also a curve related to the rate of increase in prices
[12].

The Phillips curve quickly became a benchmark for
macroeconomic policy analysis. In this sense, Samuelson
and Solow [50], using data for the USA economy, also
found that there is a tradeoff, which means, an exchange
relationship between inflation and unemployment. Thus,
the authors indicated that the government could pursue a
lower unemployment rate at a cost of higher inflation. But
in 1975 and in 1980, also in the United States,
unemployment and inflation increased at the same time.

Figure 3 presents the original Phillips curve for the UK,
which was based on data from the years 1861 to 1957.
These factors have led to a significant change in the
perception that the Phillips curve is a rule. For Friedman
[18] and Phelps [42], the simple Phillips curve would
move over time, when workers and firms become settled
and, thus, they expected for continued inflation. Based on
the time, in the economic theory, the authors concluded
that the notion of long-term tradeoff between inflation and
unemployment was illusory and that, while there may be a
short-term gap between inflation and unemployment, there
is not one for the long term.

o
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Figure 3. Original Phillips Curve for UK

Source: Phillips (1958).

The International Monetary Fund (IMF) concludes that
during recessions - general downturn in economic activity
- the relationship between the change in the inflation rate
and the rise in unemployment is different [14]. The effect
of the difference between the unemployment rate and its
natural level seems to have now a much smaller
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deflationary effect than in the past. According to the study,
with the current institutional conditions in the labor
market, a reduction in the inflation rate seems to require a
significantly larger increase in unemployment than before
[14].

In general, Phillips curve can be estimated by equation 3:

7y = Purg + BoE(miia) + BaAr + BaPy + & ®3)

where 7 is the inflation rate in the period; E(z;,) is the

mathematical expectation of inflation for the next period;
Ay is the unemployment rate or a variable that represents
the marginal cost of the company; P; is a supply shock
(usually represented by an exchange rate shock); and & is
the error assumed to be independent and identically
distributed (iid).

According to Sachsida ([46], p 20-21) despite having a
simple equation, the Phillips curve presents difficulties for
its estimation:

The first difficulty relates to which set of variables
should be adopted as a proxy for inflation, inflation
expectations, marginal cost of the enterprise and
supply shock. This choice is not trivial, and several
studies choose different sets of variables, there is no
methodology of choice to suggest which variables
should be adopted. In Brazil, this difficulty is even
superior due to the limited number of statistical
series, added to the economic instability that
characterized the beginning of the 1990s.

Other difficulties related to Phillips curve refer to which
method is more appropriate to estimate equation 4, and
also the number of lags that should be chosen for certain
variables, as some economic variables only affect the
others after a few time slots.

3. Materials and Methods

The research base is defined as the aggregated data of
Brazil, from January/2002 to April/2014, obtained through
secondary sources, such as: IBGE (Brazilian Institute of
Geography and Statistics), Ipeadata, Central Bank of
Brazil (BACEN) and Getudlio Vargas Foundation (FGV).
As the supply of historical data series is scarce, the ones
that covered the largest possible period of time were
chosen, following the same methodology. Thus, the
variables defined in the econometric model are: inflation
rate represented by the General Price Index (IGP-M/FGV);
unemployment rate represented by the Monthly
Employment  Survey (PME/IBGE); supply shock
represented by the monthly rate for dollar (R$/USS$)
recorded on the last day of the month and; inflation
expectations represented by the median forecast of agents,
for the next month, published in Focus Newsletter -
Central Bank Market Report.

For the estimation of the econometric model, is
necessary to do the “Unit Root Test”. According to Nelson
and Plosser [40], most economic series have a Unit Root
and, therefore, it becomes extremely important to
determine the order of integration of these variables. To
Alencar ([1], p. 171) if "the unit root hypothesis is true for
a number, the random shocks it suffers would generate a
permanent effect. Fluctuations would not be transient,
knocking, for example, the theories that the business cycle
would be temporary fluctuations around a trend".

The presence of a unit root in the data may take an
econometric relationship estimated to be spurious, that is,
a spurious regression is a meaningless regression, where it
is observed that a relationship does not actually exist. In
other words, by estimating a regression, even if the
respective values of t-tests are significant and the
regression coefficient of determination, also known as Rz,
is high, it still runs the risk of obtaining a regression with
no meaning in economic terms [19].

After the completion of the Unit Root Tests in proxy’s
variables, Phillips curve was estimated through the
following equation 4:

7y = Pty + PoEi g + BaAy + BaPy + & (4)

where: # is the inflation of the period represented by the
IGP-M/FGV; E; is the expectation of inflation; A, is the
unemployment rate represented by PME/FGV; P, is a
supply shock represented by the exchange rate; and & is
the error term assumed to be independent and identically
distributed (iid).

In the event that two variables are co-integrated, it is
said that there is a long-run equilibrium relationship
between them, which may cause unbalance in the short
term. In this case, it’s possible to refer to the relationship
between these variables as balance error, and then this
error term can be used to connect the estimated regression
of behavior in the short term to long term [7]. This
unbalance can be corrected by the Vector Error Correction
model (VEC).

The Vector Error Correction Model is a more complete
version of the VAR. The basic idea is that the VAR with
unit root variables, but was stationed, suppresses relevant
variables. The VEC fixes this problem.

4. Results and Discussion

4.1. Descriptive Statistics

The descriptive statistics indicates the IGP-M (FGV),
averaged over the period analyzed, at 0,64%, with a
standard deviation of 0,83%. The maximum adjustment
observed in a month, 5,17%, was registered in November/
2002. The minimum monthly adjustment of -1%, in this
case deflation, was observed in July/2003 (See Table 1).

Compared to the average exchange rate (trade R$/USS$),
it fluctuated, during this period, between a minimum of
R$ 1,5631 and a maximum of R$ 3,8051, with standard
deviation of R$ 0,5091 and an average of R$ 2,24.

The proxy representing the marginal cost of the
company or unemployment - PME/IBGE - presented their
behaviors. The first fluctuated between a monthly
unemployment rate from 4,3% to 13,1% with a standard
deviation of 2,47% and an average of 8,50%.

Table 1. Descriptive statistics of the variables used (07/1994 - 07/2013)

Variable Average Sg?gﬁ;?} Minimum  Maximum
IGP-M 0.64 0.8311 -1.00 5.19
Exchange 2.24 0.5091 1.5631 3.8051
PME 8.50 24720 4.30 13.10
Inflation 052 0.3578 0.10 3.00

Expectation

Source: Developed by the authores (2014).
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Regarding the inflation expectation index calculated by
the Central Bank of Brazil, it showed a standard deviation
of 0,3578% and an average of 0,52%. In terms of
minimum and maximum points, it fluctuated between
0,10% and 3,00% in September/2005 and December/2002,
respectively.

4.2. Unit Root

As for the econometric tests used in this article, in order
to assess wheter the variables follow a stationary
stochastic process, the Unit Root Test was performed.
Table 2 shows the results of the Unit Root Test.

The null hypothesis that the tested series have a unit
root (not stationary) is accepted to the exchange variable
and the PME variable, i.e., they have a unit root. On the
other hand, for the variable of Inflation Expectation,
represented by the average IPCA removed from the Focus
Market Report and IGP-M it rejects the null hypothesis,
that is, the series is stationary.

Ng-Perron (2001) test is considered an excellent test
option when taking into account the existence of the trade-
off between size and power [53]. The Ng-Perron test
indicated that the IGP-M and inflation expectations series
have stationary behavior and the unit root is present in the
exchange and PME series.

However, it may be more reasonable to think that
breaks occur over a number of periods and display smooth
transition to the new level. Saikkonen and Lutkepohl [51]
and Lanne, Litkepohl and Saikkonen [29] develop such a
model which adds to the deterministic term shift of the
functions of the general nonlinear form. The analysis of
UR with structural break showed similar results to the
observed in the other tests , confirming the identification
that the exchange series and the SMEs did not have a unit
root of rejection and, in another sense, the IGP-M series

and the expected inflation rejected the unit root

hypotheses.
Table 1. Unit Root Tests.
Variable ADF UR Ng-Perron modified

MZa MZz | MSB | MPT

IGP-M 25" | 30" | 283" | 377 | 017 | 34™

Exchange -1,0® | -2,1"™ 7,4 -1,9™ 0,3™ | 12,4™

PME 07" | 09" | 61" 1,7 | 03™ | 150™

Expe 34* | 28 | 196" | 317 | 027 | 47"

Source: Authors' calculations based on the research (2014).
Selection of lags based on the criteria of Akaike information (AIC).
*** Significance level at 1%

**Significance level at 5%

* Significance level at 10%

" No significance.

As two variables have a Unit Root, it was performed
Johansen cointegration test. Through that, it was found the
presence of cointegration in the model between the
proxies that represent a supply shock and unemployment -
Exchange and PMEs. Therefore, it can be concluded that
there is a equilibrium error. Thus, this unbalance was
corrected with estimates of VEC.

The analyses of the econometric results for the New
Keynesian Phillips Curve (NKPC) using inflation as the
dependent variable (IGP-M) presented the following
results. The constant was not included in the regression.
According to Mendonga, Sachsida and Medrano [37], the

exclusion of the constant in the estimation of the NKPC is
customary on related studies and corresponds to the
structural form shown in equation (4).

4.3. Phillips Curve

According to the statistics to verify the ability of the
instruments (R? and F-test), such toolkit could not be
considered as well adjusted. This means that this group
cannot fully explain Brazilian inflation dynamics.

Regarding the result of the unemployment rate, the
variable had the expected negative sign, which confirms
the existence of an exchange relationship between the
inflation rate and the unemployment rate, thus validating
the Phillips Curve. The coefficient is statistically
significant both for one and for two lags. Here, it is
highlighted its growth in parallel with the increasing lag
number. With one lag the estimated coefficient is -0,007.
Yet, with two lags, the estimated coefficient is -0,12,
namely, much more influential regarding the formation of
inflation. Table 3 shows the estimation results of the
Phillips Curve already with Vector Error Correction.

Mendonga [36] believes that scheme targets validated
the exchange ratio, or tradeoff, between unemployment
and inflation. From a data analysis of a group of eight
countries, taking into account the three years before and
three years after the adoption of the targets, the author
confirmed empirically that the implementation of the
inflation targeting regime was effective in reducing
inflation and responsible for the increased level of
unemployment.

Cysne [11], in one of the early works on the Phillips
Curve for Brazil, concluded that there is not an exchange
relationship between unemployment and inflation for the
period from 1950 to 1983. On the other hand, using
Brazilian quarterly data for the period 1982-1998,
Portugal, Madalozzo and Hillbrecht [43] found an
exchange ratio or a tradeoff between inflation and
unemployment that has statistical significance. The
authors found a statistically significant coefficient of -1,75
for unemployment.

Mendonga, Sachsida and Medrano [37] also validated
the existence of this trade-off, but only when they
included, within the model, a commodity price index.
Sims [52] apud Mendonca, Sachsida and Medrano [37]
suggests the use of a commodity price index to estimate
the structural VAR as a means of eliminating the so-called
"price puzzle" because this variable would bring
information as to the conduct of future inflation. Thus, the
Central Bank could use this indicator to form its
expectations about future inflation.

Table 3. Phillips Curve Estimates by VECM.

D(IGPM) Significance

CointEql 0.034317 Significance at 5%
D(IGPM(-1)) -0.157059 Significance at 5%

D(IGPM(-2)) -0.311541 Not Significant
D(EXPECT(-1)) 0.232815 Significance at 5%
D(EXPECT(-2)) -0.170671 Significance at 5%
D(PME(-1)) -0.007376 Significance at 5%
D(PME(-2)) -0.121289 Significance at 5%

D(EXCHANGE(-1)) 1.780218 Not Significant
D(EXCHANGE(-2)) 0.171163 Significance at 5%

Source: Authors' calculations based on the research (2014).
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Regarding past inflation of the previous month (IGPM,),
the sign was contrary to expectations, but the coefficient
of -0,15 has statistical significance. On the other hand, the
two last inflation lags (IGPM.,), or from the two previous
months, have no influence on the present inflation.
Analyzing just the sign of the coefficients it can be
considered contrary to what was expected, since the
inflation of the last month is usually understood, in Brazil,
as a kind of inflationary memory that regulates or
positively influences the definition of the present inflation.
This positive influence is called inertial inflation [9].
According to Lopez (1985) the basic idea is that beacause
of the chronically inflationary environment that Brazil faced
for several decades, the economic agents developed a strong
defensive behavior in the formation of prices, which,
under normal conditions, is an attempt to restore the previous
peak of the real income at the time of each periodic
adjustment of prices. When multiple agents follow this
trend, past inflation is passed on to the present inflation.

The negative sign resulting from the model can tell that
this mechanism, in the period covered, did not influence
the inflation indicator, perhaps because it has been created
by the financial market and is more independent and free
from governmental interference.

The expected inflation showed the expected sign and a
coefficient of 0,23, statistically different from zero to a
5% significance level. Thus, it is observed that the
expectation has greater weight than the past inflation on
inflationary process. With respect to these two variables,
Mendonga, Sachsida and Medrano [37] obtained similar
results, where the inflation expectations had greater
impact on the formation of the current inflation than past
inflation. For the model estimated by the authors for the
period from January 2002 to March 2012, both past
inflation and the expectation presented the expected sign.
However, the authors incorporated a commodities price
index within the model.

This increased weight of future inflation in the
formation of the current inflation can be explained, in
terms, by the theory of rational expectations. The
emergence of the theory of rational expectations raised the
question of how expectations are formed in a more
controversial way [32]. For the author, this theory tells us
that the expectations, rather than being formed from the
variable values observed in the past, results on an intuition
of economic agents about the future trajectory of the
balance of the economy.

Regarding the variable which represents an exchange
shock (EXCHANGE.,.,), it has the expected sign and the
coefficient 0,17 is statistically different from zero at the
significance level of 5%. On the other hand, the variable
with only one lag (EXCHANGE,,) is statistically equal to
zero to the significance level at 5%. Separately analyzing
the positive sign of the coefficient, it can be considered
appropriate, therefore, that an increase in the value of the
Dollar or a depreciation of the Real leads to an increase in
the cost of goods and supplies for consumers. It’s also
considered that the producers selling to both the domestic
market and exporting receive more with currency increase,
and expect to receive more for the domestic market
product too, thus increasing its price. Fonseca Neto [13]
also obtained similar results for the variable exchange rate
shock, a positive sign, but showing a more representative
coefficient in the model estimated for the period from

2000 to 2008. Mendonga, Sachsida and Medrano [37] also
reached similar results to the ones found in this paper, but
only after incorporating data from the Focus Bulletin as
the inflation expectation proxy variable.

Mazali and Divine (2010) estimated the Phillips curve
for the Brazilian economy using quarterly data for the
period from January/1995 to April/2008. All variables
were previously logarithmic. The authors used, as proxies,
IPCA inflation, the open unemployment rate, seasonally
adjusted for the Metropolitan Region of Sdo Paulo
(DIEESE) for unemployment. Moreover, the expectation
of inflation is estimated by instrumental variables. The
authors estimated the parameters of the Phillips curve by
GMM with robust standard errors. The econometric
results presented are consistent with the theory, showing a
good degree of adjustment of the Phillips Curve. The
coefficients found were 0,59 for past inflation, 0,44 to
future inflation, and -0,13 for unemployment.

Table 4 summarizes the results of the research of other
authors. From that, it is evident that many different results
can be found in the estimation of the Phillips Curve for the
Brazilian economy.

Table 4. Results on the Brazilian Phillips Curve.

Authors Tt g™ AT Periods
Cysne (1985)3 0.97 - 0.21 1950-1983
" Filbreeht 75 Marisez
(1999
i Santos (oosy 0% 0% oo S
Vendonga (2009 0089 006 oooz  EEES
Mazal(iza(?ldol)D ivino 059 044 013 JAaQ}.12909058-
Fonseca Neto (2010) 0.51 0.34 0.11 ADl;rZZZ%%%-
Ve S oo o3 oo N

Source: Authors’ calculations based on the results obtained by the
authors (2014).
Notes: * Last Inflation.

** Expected inflation.

*** Unemployment.

2 Not significant.

One of the major difficulties encountered in the model
estimation was to select the most appropriate proxy
variables, as well as econometric instrumentation.
Sachsida, Ribeiro and Santos [47] estimated Phillips curve
by nonlinear models, showing that the results are
extremely sensitive to both the proxies adopted to
represent unemployment, and the linearity specifications
adopted.

In short, the evidence obtained through the estimation
of the New Keynesian Phillips Curve (NKPC) through the
VEC method suggests that, for the period analyzed, even
with low impact, there is a trade-off between
unemployment and inflation rate. It was observed by the
analysis that the expected inflation weighs more than the
past inflation in the formation of the current inflation and
the exchange rate fluctuation still impacts the pricing
internally, even though these impacts are decreasing.

5. Conclusion

This study estimated the New Keynesian Phillips Curve
for Brazil from January/2002 to April/2014. In general, it
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can be observed that this research reviewed briefly the
Brazilian inflationary history, as well as market domestic
labor development in recent decades. The study also
presented the results found by several authors who have
attempted to estimate the Phillips Curve, both for Brazil
and for other countries over several periods of history.
Over the years, several datasets were used as proxies, and
many econometric methodologies were used.

Using as reference the R? and F-test statistics for the
ability of the instruments, it can be concluded that the set
of econometric instruments used in this work for the
selected proxies cannot be considered well adjusted. This
means that this group cannot fully explain, but it partially
explains Brazilian inflation dynamics.

Regarding the results obtained from the model, it is
possible to establish a trade-off relationship between
inflation and unemployment. This tradeoff is represented
by the opposite sign of the coefficient of the variables
inflation and unemployment, which validates the

hypothesis of the existence of the Phillips Curve for Brazil.

Some key points regarding the estimation of the model
can be highlighted. First, the inflation expectation had
greater impact on the formation of the current inflation
than the past inflation. This increased weight of future
inflation in the formation of the present inflation can be
explained in terms, by the theory of rational expectations.
Second, the effects of an exchange shock directly
influences the formation of inflation. This influence
should be taken into consideration, since the imported
inputs are highly demanded internally.

Finally, more broadly, there still seems to be the
question of the Phillips Curve to fully describe the national
inflation dynamics. These questions remain especially
because the model is very sensitive to the econometric
methodology used, and also to the proxies used.
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