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Abstract Object: the level and evolution of income inequality among adults in Brazil between
2006 and 2012. Objectives: to calculate the level of inequality, its trend over the years and the
share of income growth appropriated by different social groups. Methodology: We combined
tax data from the Annual Personal Income Tax
Returns (Declaração Anual de Ajuste do Imposto de Renda da Pessoa Física - DIRPF) and the
Brazilian National Household Survey (Pesquisa
Nacional por Amostra de Domicílios - PNAD) to
construct a complete distribution of total income
among adults in Brazil. We applied Pareto interpolations to income tax tabulations to arrive at
the distribution within income groups. We tested
the results, comparing the PNAD to the Brazilian
Consumption and Expenditure Survey (Pesquisa
de Orçamentos Familiares - POF) and to data
from the Census Subsample Survey (Census. Results: We found evidence that income inequality
in Brazil is higher than previously thought and
that it remained stable between 2006 and 2012;
in making these findings, we thus diverged from
most studies on the dynamics of inequality in
Brazil.. There was income growth, but the top
incomes have appropriated most of this growth.
Key words Social Inequality, Social Conditions,
Social Class, Income, Income Distribution
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Introduction
The levels of income inequality in a society
both affect and are affected by various dimensions of public policies. On the one hand, income inequality is related to education levels(1,2),
health(3,4), nutrition(5,6), mortality(7), violence(8,9)
and many other features of a society, both determining and being determined by these features.
On the other hand, the concentration (or lack
thereof) of income establishes how a tax system
that is the source of funds for almost all public
policies functions in practice(10-15). Thus, there
is no doubt the impact of income inequality extends far beyond the economic dynamics.
Our objective is to evaluate the evolution of
income inequality among adults in Brazil between 2006 and 2012 using a combination of
tax data from the Annual Personal Income Tax
Returns (Declaração Anual de Ajuste do Imposto de Renda da Pessoa Física - DIRPF)and the
Brazilian National Household Survey (Pesquisa
Nacional por Amostra de Domicílios - PNAD).
This is the first time that this evaluation has been
undertakenin Brazil. To this end, we calculated
the level of inequality, its past behavior and the
share of income growth appropriated by different population groups. We also discussed the implications of using different methodological procedures or alternative data sources and the effect
that such procedures and/or data sources would
have on our results. More specifically, we evaluated the potential effects of altering the PNADDIRPF merging point and combining the DIRPF
with the Brazilian Consumption and Expenditure Survey (Pesquisa de Orçamentos Familiares
- POF) and/or with data from the Census Subsample Survey (Census).
After combining the PNAD and DIRPF data,
we drew conclusions we consider relevant to the
study of inequality in Brazil, which we discuss
in detail below. However, we also provide some
qualifications and recommend caution in interpreting our results. We found evidence that income inequality in Brazil is higher than previously thought and that it remained stable between
2006 and 2012. By asserting that total inequality
is not declining, we diverge from most studies
on the recent dynamics of inequality in Brazil,
which are generally based on per capita household income from household surveys. There
were changes at the bottom of the distribution,
but the concentration at the top remained almost
constant. The substantial weight of top incomes
on inequality determined a trend toward stability

rather than a decline in inequality. However, it is
notable that inequality in Brazil began to decline
before 2006, and as Soares(16) shows, this was in
part due to reductions in top incomes. Thus,
there was income growth, but if Brazil grew for
everyone, the top incomes have appropriated
most of this growth.
The main reason for using the DIRPF data is
that the PNAD, much like other Brazilian household surveys, may underestimate the country’s
income inequality in an important way. If true,
both the level and behavior of inequality may be
somewhat different from what has been believed
until now. If the underestimation is at the top
of the distribution, i.e., among the top incomes,
then inequality is higher than what is commonly
calculated. If these top incomes are more resistant to the decline in inequality – as the household surveys themselves seem to indicate – then
the decline in inequality in Brazil that has been
observed since the late 1990s in earned income
and from the early 2000s until 2011 in both total
adult income and per capita household income
may be less than what has been observed, may
not exist or may even be reversed, although this
latter possibility seems remote.
In general, the Brazilian literature seems to
conclude that household surveys, in particular
the PNAD, underestimate the country’s income
inequality by underestimating top incomes(17-19).
There is, however, disagreement regarding this
conclusion: the PNAD might underestimate income, but this underestimation would not be
greater at the top, may even be greater at the bottom and, in any case, would not have a significant
impact on inequality(20). A more recent study,
however, once again insists upon the notion that
the PNAD underestimates income at the top and
indicates that the PNAD reports higher incomes
at the bottom than the Census(21).
Based on tax data, the literature on other
countries tends to support the argument that
household surveys underestimate inequality.
These data would supposedly better capture income at the top of the distribution. In fact, the
results of these studies indicate that levels of
inequality calculated with the assistance of tax
data are much higher than those estimated with
household surveys(22-38). Although it seems certain that household surveys underestimate inequality when compared with tax data, it is unclear what would happen to trends in inequality
over time because of such an underestimation.
The literature on this topic indicates that the differences between tax data and household surveys
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sible to improve our study and that we depend
on more evidence to bolster our findings. In particular, our calculations would surely be better
if we were able to employ microdata. Moreover,
because we depend on interpolations, the results
we present should be interpreted with caution.
However, to all appearances, concentration in
top incomes determines much of the level and
evolution of inequality in Brazil.

Methodology
To construct the complete income distributions,
we combined data from the PNAD, which is conducted by the Brazilian Institute of Geography
and Statistics (Instituto Brasileiro de Geografia
e Estatística - IBGE), and the DIRPF from 2006,
2009 and 2012,as received by Brazil’s Internal
Revenue Service (Receita Federal do Brasil RFB).For purposes of comparison, we also used
data from the 2008-2009 Brazilian Consumption
and Expenditure Survey (Pesquisa de Orçamentos Familiares - POF) and the 2010 Census Subsample Survey (Census). In all of the household
surveys, we used microdata with weights updated
in December 2013. Details regarding how income
is captured in these surveys and the implications
this has for the study of inequality are discussed
in Souza(21) and Barbosa(44). For some of the evaluations performed, Gross Domestic Product
(GDP) and family income data were obtained
from the IBGE’s national annual and trimestral
accounts and were treated using the definitions
and methodology of Medeiros et al.(43) to obtain
the gross monetary incomes of families.
The DIRPF data comes from Castro’s(45) study
on tax progressivity in Brazil. The reason for analyzing three years (2006, 2009 and 2012) is that
these are the only years for which we have a more
refined level of tabulations in the lowest part of
the top fifth of the distribution. Combining Castro’s tables, we were able to construct a distribution with seventeen income brackets. In 2012,
for example, the lowest brackets ranges from R$
1 to R$ 2,100 per year and the top bracket encompasses incomes R$ 149,000 and higher. Only
1.6% of the country’s adult population earned
incomes above this latter threshold. It is worth
pointing out that the bottom of the distribution
in the DIRPF is necessarily underestimated because most of the low-income population are
not required to file tax returns. Tax returns with
inconsistent values were discarded, but the total number discarded, 2,800cases, was minimal
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mostly occur at the very top of the distribution,
with more significant divergences above the top
1% of incomes; moreover, there is good convergence between these data sources at the lower
levels(39-41).
The comparison undertaken in Atkinson et
al.(42) concludes that there is good correlation
over time between the Gini index of the household surveys and the top income shares in the tax
data (at least in the 13 countries they studied),
i.e., the levels of inequality measured by these
two data sources move in the same direction.
However, if the direction is shared, the same cannot be said of the speed of the changes. In the
United States, for example, both sources indicate
increasing inequality since at least the 1980s, but
the tax results show a much greater increase since
that time(41). Piketty(33) compiles the results of
studies in many countries worldwide and reaches
the same conclusions: much of the behavior that
is favorable to equality at the bottom is neutralized by the immense influence that the very top
incomes have on overall inequality. To all appearances, Brazil is no exception.
The evidence thus far for Brazil suggests that
a more accurate measure of top incomes would
reduce the rate of inequality decline calculated
in the PNAD, but would not reverse its direction.
For example, Souza(21) shows that the decline in
inequality measured in the Census is lower than
that measured in the PNAD and presents results
indicating that a major part of the differences between the two surveys is due to the top of the distribution, which is best captured in the Census.
In fact, in all of the PNAD surveys since 2001, income appropriated by the very top of the distribution shows much more stability than at lower
levels. In fact, the end of Brazil’s uninterrupted
decline in inequality in 2012 is largely related to
an increase in the top incomes, which can be observed in the richest tenth but is strongly concentrated in the top 1%. The introduction of studies
based on tax data in Brazil reinforces the idea
that the downward trend in inequality is very different from what has been observed until now(43).
Our general conclusionsdo not change when
we make changes to the methodology used and
are unlikely to be reversed– to the contrary, they
might be amplified – by the use of other household surveys. However, there is always an inherent risk in combining different databases, and
this risk makes our conclusions vulnerable to the
possibility that our results might be affected by
differences between the incomes captured by the
PNAD and the DIRPF. We believe it remains pos-
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compared with more than 70 million returns
considered.
As we used tabulated data, it became necessary to employ interpolations to obtain intermediate values within each category. Although there
are different methods for interpolating(46,47), we
chose the method that is used most frequently
in studies on income distribution based on tax
data: Pareto interpolation, adopting Piketty’s(48)
procedures. The parameters of the Pareto function have local validity, i.e., they vary in each data
interval. We follow Feenberg and Poterba(49) and
use the parameters calculated from the lower limit of the observed income bracket that was closest
to the distribution quantile to be estimated.
All of our definitions of population, income
and procedures for validating the interpolation
with Brazilian data follow Medeiros, Souza and
Castro(43). Briefly, in the household surveys, we
considered the total gross income of adults aged
18 or older, discarded individuals with missing
income data, and annualized monthly incomes
when necessary, adding the equivalent of a thirteenth monthly salary for formal and retired employees (an annual bonus determined by law),
and a third of the salary as legal holiday bonuses
for formal employees. The annualization raises
income levels but has little effect on inequality.
The variations in the Gini coefficient both before
and after annualization are less than 2%.
We treat the tax units, i.e., each return, as individuals; this is generally accurate, particularly for
the higher incomes levels, but there are exceptions.
There are joint filings, which means that some of
the population has been counted twice. Unfortunately, we cannot separate these cases in the tabulated data and have no way of knowing what type
of bias this may introduce into the results.
The DIRPF population includes people under
the age of 18. We could not exclude this population and thus treat the data as if they all referred
to adults. However, this should not pose a serious
problem. There are indications that the number
of returns submitted by people under the age of
20 is approximately 10%; a reasonable share of
this group is people aged 18 years or older and
frequently their incomes are low. Altering the
minimum ages in the household surveys would
most likely change the level of inequality but not
its behavior(43). The DIRPF includes people living abroad, but we were unable to identify these
taxpayers, and they seem to be too few to pose a
major problem for our study.
To obtain population totals, we used projections of the resident population aged 18 years

or older, according to the 2013 revision of the
IBGE’s official projections. The populations
from the sample surveys are those obtained in
the microdata of the surveys themselves, which
are different from the estimates in the projections, although they remain very close. The total
differences between the two are less than 2% for
all years.

Results
Stability of inequality
Inequality in Brazil is very high and stable.
The richest 1% of the adult population receives
more than a quarter of the country’s entire income. Almost half of all of the country’s income
accrues to the top 5%. The concentration is such
that one thousandth of the population captures
more income than the poorest half of the population together. Except for a slight decline over the
six years analyzed, these levels of concentration
are virtually the same between 2006 and 2012.
There is no clear trend indicating that there has
been a change in inequality over time. The Gini
coefficients from 2006, 2009 and 2012 are 0.696,
0.698 and 0.688, respectively, and thus reflect a
small increase followed by decline. Its variation
over the period, however, is only 1%.
These levels are greater and more stable than
those obtained by studies based solely on data
from household surveys and on the PNAD in
particular. To all appearances, the PNAD underestimates the top incomes and, in doing so, does
not fully portray the behavior of total inequality.
The PNAD indicates a persistent fall in inequality
from 2006 to 2011(50), which is only interrupted in
2012. When incomes at the top of the distribution
are adjusted using the tax data, the persistent decline in inequality ceases. Clearly, this must be analyzed in still greater detail, preferably using complementary information from previous periods.
However, analyses that do not depend on
combining data sources reinforce these results.
The ratio between the income of the richest 1%
(measured by tax data) and GDP, for example,
indicates a large and stable concentration of income, with a slight upward trend, from 2006 to
2012. The ratio between the income shares of the
richest 1% and the top 5%, which does not depend on the GDP calculation, also suggests high
concentration and stability(43).
Actually, there were previous indications of
some of these results in other household surveys;
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lack of significant variation in these shapes over
the years.
The poorest half of the adult population,
for example, does not even accumulate 10% of
all of the country’s income. In part, this occurs
because there is a large number of people with
zero income at the bottom of the curve – a group
comprised of the unemployed, the elderly without retirement income, students and others who
do not participate in the labor market, do not
receive social protection nor have other sources income. The income accumulated by 90% of
the population – income that up to this point is
obtained from the PNAD – accounts for approximately 40% of total income. Most of the country’s income – now measured using tax data – is
concentrated in the top 10% of incomes. Almost
half of the income accrues to the top 5% of incomes, a third to the top 2% of incomes, a quarter to the 1% at the top and a fifth by the very top
0.5%; in 2012, this group totaled 700 thousand in
a population of 140 million adults.
The stability of the country’s inequality
across the entire distribution is shown in the
constant shape of the Lorenz curves between
2006 and 2012. In fact, they all intersect at some
point on the distribution – i.e., there is no Lorenz
dominance – and it is therefore impossible to

100
90

% total income

80
70
60
50
40
30
20
10
0

0

10

20

Shares of accumulated income
Graph 1 presents the shares of income accumulated by each population fraction in a Lorenz curve. This figure shows, across the entire
distribution, the high concentration of incomes
and the stability of inequality. The shape of the
curves indicates high levels of concentration. The
stability of inequality, in turn, is indicated by the
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Graph 1. Lorenz curve of individual income, combined
distributions, Brazil, 2006-2012.
Source: From 0% to 90% of the population, PNAD 20062012 IBGE, microdata. From 90% to 100% of the population,
interpolation of data fromthe Annual Personal Income Tax
Return, 2006-2012.
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some of these findings could even be observed
through a more detailed analysis of the trends at
the top of the income distribution in the PNAD
itself. The Census Subsample Survey (which have
always shown a greater ability to collect information on high incomes)already indicated a slower
decline in inequality in several different distributions, including that of per capita household
income(21). In the PNAD, the top 1% of the distribution had also been showing more resistance to
the decline in inequality than the lower income
classes. This has not gone unnoticed: the risk that
underestimation is affecting the behavior of inequality was already listed as a qualification in
what was one of the first studies on the decline in
Brazil’s inequality(16). Data from income tax returns, instead of simply confirming these trends,
has the advantage of allowing them to be evaluated more accurately.
However, these results should be interpreted with caution. For one, it is possible that our
calculations underestimate real inequality. The
Pareto function used in the interpolations may
underestimate the incomes at the very top(47), and
our data do not include income appropriated
indirectly by individuals through legal entities,
such as companies. If there is underestimation,
the trend in inequality over time may fluctuate in
uncertain directions. In addition, we identified an
increased number of tax filers and a high growth
of total reported incomes in the DIRPF, much
higher than the growth of incomes reported in
the PNAD. This is discussed below. We still have
no evidence to refute this growth of tax filers and
incomes. Yet, if there is some type of bias or error
in the data that we have been unable to identify,
it is possible that the general trend of inequality
changes from stability to a slight decline over the
years, as we may infer by observing the different
growth rates. It also must be acknowledged that
the PNAD and the DIRPF do not measure exactly
the same income concepts, which may introduce
some type of bias in the conclusions. On these
three points, unfortunately, we have no way to
make a more precise evaluation.

unequivocally determine which year has a higher
level of inequality. Although it is possible to compare inequality by using indices that summarize
the distributions, the behavior of inequality will
vary depending on the index selected. The most
cautious interpretation is thus that the general
pattern is of stability. A safer interpretation of
trends would be possible if the series included
results for the period prior to 2006.
For example, the areas of the Lorenz curves
measured by the aforementioned Gini coefficients (0.696, 0.698 and 0.688) indicate no
change, with a minimal increase in inequality
between 2006 and 2009 and a minimal decline
between 2009 and 2012. Other measures of inequality indicate different fluctuations. The ratio
between the income accumulated by the richest
1% and the poorest 50%, for example, varies with
a distinct trend, falling from 8.8 in 2006 to 8.3
in 2009 and falling again to 7.8 in 2012.Much of
this decline is the result of an 11% increase in the
share of income accruing to the poorest 50%, rising from 8.5% to 8.8% and rising again to 9.5%.
Part of this increase’s effect on total inequality
was offsetby a growth of the share appropriated
between the population’s top 50% and 80% incomes. Combining the upward and downward
trends, inequality remained generally stable.
Signs of this stability had previously been observed in household surveys. Beginning in 2006,
the 1% invariably earned approximately 13% of
total income in the PNAD, with small fluctuations. This figure rises to 16% in the POF and
19% in the Census, which is something closer to
what we obtain in the DIRPF. These signs were
ignored, however, because of the prevailing interpretation that there was a systematic decline in
inequality. Most of the research about the trends
of inequality in Brazil did not take into account
the fact that the household surveys’ underestimation might be biasing the results, even after a
series of studies in other countries indicated that
this bias should not be overlooked(22-38,51).
Income levels
To determine the differences in the country’s
absolute income levels, Graphs 2 and 3 present
the Pen’s parades (quantile curves) of the combined PNAD and DIRPF distributions between
2006 and 2012. Figure 3 reproduces only a section of the curves, to make viewing easier. All of
the values have been adjusted to June 2014 by
the Consumer Price Index (Índice Nacional de
Preços ao Consumidor - INPC).

Graph 2 shows a distribution profile that is
already familiar. Brazil is marked by a large mass
of low-income population that is distinguished
from a small and very rich elite. There is, obviously, inequality among the poorest as well as
among the elite, but there is little doubt whatsoever that Brazil is defined by a highly polarized
society. Graph 2 does present some new information: the differences between top incomes and
the remaining incomes are even more extreme
than that shown by the household survey data.
The social differences are so great that the
scale necessary to represent them causes the
curves in Graph 2 to overlap completely. Graph
3 thus shows only one part of the distribution:
the section representing the group that begins
at 80% of the population and ends when annual income reaches 100,000 reais, which occurs at
approximately at the 98% quantile of the distribution. The values above 98% (i.e., the top 2%of
incomes) are so high that it is more convenient to
present them in tables.
Graph 3 shows that the income at 85% of the
population is just over 20,000 reais annually, in
June 2014 values. At the 90th percentile, annual
income remains well below 40,000 reais in 2006,
but grows to almost this amount in 2012. Above
the 90th percentile, i.e., the section in which the
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Graph 2. Pen’s parade of individual income, 0% to
100% of the population, combined distributions,
Brazil, 2006-2012.
Source: From 0% to 90% of the population, PNAD 20062012 IBGE, microdata. From 90% to 100% of the population,
interpolation of data from the Annual Personal Income Tax
Return, 2006-2012.
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dian incomes increased from about 7,236 in 2006
to 9,661 in 2012.
Appropriated growth
There was real income growth during this period, and we are interested in knowing who benefitted from it. Table 2 thus present show much
of the total growth was appropriated by each
segment of the Brazilian population. We measure
cumulative growth, i.e., the accumulated fraction
of total growth captured by different population
groups from 2006 to 2009 in one column and the
same fraction between 2006 and 2012 in the other.
The gains from income growth during the
period between 2006 and 2009 were unequal.
Most of the increase in income accrued to a small
fraction of the population, which is due to the
country’s extreme income concentration. The
poorest half of the population appropriated only
12% of the entire growth from 2006 to 2012.
By contrast, the top 5% of incomes got half of
the total growth, and the top 1% captured 28%,
i.e., each person belonging to the small elite of
the richest 1% of the population appropriated
a fraction of income growth that was 117 times
higher than the people in the poorest half of the
country.
The fraction of growth captured by the lower income population slowly increased between
2009 and 2012. A deconcentration of growth has
taken place, but this deconcentration was rela-

150,000

Income, R$ June 2014

125,000

Table 1. Thresholds for the income fractiles for total
individual income, Brazil, 2006-2012.
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14,472
17,574
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50,945
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201,180
855,183
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18,073
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37,744
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226,938
974,182

Graph 3. Pen’s parade of individual income, 80%
to 98% of the population, combined distributions,
Brazil, 2006-2012.

Note: constant values for June 2014, deflated by the INPC

Source: From 0% to 90% of the population, PNAD 20062012 IBGE, microdata. From 90% to 100% of the population,
interpolation of data from the Annual Personal Income Tax
Return, 2006-2012.

Source: From 0% to 90% of the population, PNAD 20062012 IBGE, microdata. From 90% to 100% of the population,
interpolation of data from the Annual Personal Income Tax
Return, 2006-2012.
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data comes from the DIRPF, the absolute differences begin to grow rapidly. Although the exact
shape of the curve from that point on is determined by Pareto interpolation, it is important to
remember that a number of intermediate points,
from 90% to 100%, were actually observed for
distribution levels as high as 98.4%. Most of
these observed points are easily identifiable in
the small jumps of discontinuity presented by
the curves.
It is also clear that there is real income growth
from 2006 to 2012. By the spread of the curves, it
may be inferred that the mass of income at the
top follows a relatively stable pattern of expansion from 2006 to 2009 and between 2009 and
2012, i.e., absolute growth at the top was about
the same during both time intervals.
Due to income growth, the thresholds for the
income fractiles of the population vary over time.
In 2012, those earning over 226,938 reais annually, in June 2014 values, would belong to the
richest 1% of the population, as measured by interpolated DIRPF data but close to the observed
data. In 2006, this cutoff was 169,593 reais, as
Table 1 shows. Variations are observed throughout the entire distribution. The top 5% income
threshold, for example, rises from approximately
50,900 reais to 60,551 reais and 70,256 reais in
the years 2006, 2009 and 2012, respectively. Me-

tively small. Finally, it cannot be forgotten that,
at least in the short run, higher income growth
rates for the very poorest income strata do not
necessarily have strong impacts on total inequality, due to the very low income share of this group.
For inequality, calculating the growth of poorer
classes is less important than knowing the share
of total growth captured by these classes.
Alternative distributions
Merging point
The distribution of total income was obtained by combining data from the PNAD and
the DIRPF. To undertake this combination, it was
necessary to determine a merging point for the
two databases, i.e., a threshold below which the
distribution would be represented by the PNAD
data and above which it would be represented by
the DIRPF data. The point utilized was the 90th
percentile; thus, the DIRPF represents only the
country’s top 10% of incomes. Because changes
in the merging point alter the distribution, we
analyze the extent to which these changes alter
the study’s main results.
Graph 4 shows the section of the Pen’s parade
(quantile curve) for the distribution of total income among adults that goes from the 75th percentile to the top of the distribution in both data
sources in 2012. Incomes are expressed in constant June 2014 reais, using the INPC as a deflator. In the DIRPF distribution, the 25 million returns are ordered from highest to lowest income,

Table 2. Accumulated share of total growth
appropriated by population groups, Brazil, 2006-2012.
P%
Population
18+
50%
75%
90%
95%
99%
100%

2006 – 2009
10%
23%
34%
46%
69%
100%

2006 a 2012
12%
26%
38%
50%
72%
100%

Note: constant values for June 2014, deflated by the INPC
Source: From 0% to 90% of the population, PNAD 20062012 IBGE, microdata. From 90% to 100% of the population,
interpolation of data from the Annual Personal Income Tax
Return, 2006-2012.

part of which has its exact values determined by
interpolation within the ranges of tabulated data.
These returns correspond to 19% of the population. Incomes were not imputed to the remaining
81%.
In 2012, income tax returns were mandatory for those with annual incomes over R$ 27,443
(2014 values), which is equivalent to the 87th percentile in the 2012 DIRPF distribution. The mandatory limit for each year is located close to the
same point of the distribution: 87% in 2006 (R$
23,306) and 86% in 2009 (R$ 22,814). Because
there are also other mandatory criteria, in addition to the possibility of voluntarily submitting a
return, there are individuals with annual incomes
below these limits. Although they find themselves
ordered in the upper part of the distribution, it
is quite possible that their actual position corresponds to sections representing the poorest parts
of the population.
Up to the 85th percentile, the PNAD values
are higher than the DIRPF values. In the section from 85th to the 90th, the two distributions
are similar; therefore, it makes little difference to
lower the merging point of the two data sources
to 85%, and it makes no sense to bring it down
below this point. From the 91th percentile onward, they begin to diverge, and this divergence
increases as one moves up the distribution. We

Income, R$ June 2014
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Graph 4. Pen’s parade of individual income by data
source, 75% to 100% of the population, Brazil, 20089 to 2012.
Source: PNAD 2012 IBGE, microdata. Interpolationof data
from the Annual Personal Income Tax Return, 2012.
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The bottom of the distribution
An alternative way of constructing the distribution of income in Brazil would be to combine the DIRPF data with sources other than the
PNAD. Therefore, it is worth evaluating the implications of changing the manner in which the
bottom end of the distribution is determined.
This evaluation can be undertaken by comparing
the PNAD to two other Brazilian household surveys: the Consumption and Expenditure Survey
(Pesquisa de Orçamentos Familiares - POF) and
the Census Subsample Survey.
These surveys present several differences.
The first is the sample size. The PNAD sample is
approximately twice as large as the POF sample
(over 100,000 versus more than 50,000 households), and the Census is many times this difference (6 million households in 2010). The second
difference involves the sample design, which
causes the PNAD to tend to favor larger municipalities. The third difference is the detail of the

Table 3. Appropriation of growth, with different
merging points, selected measures, Brazil 2006 – 2012.
Measure

2006

2009

2012

Merge quantile
Growth approp. 50%
Growth approp. 99%
Gini
Average income
Merge quantile
Growth approp. 50%
Growth approp. 99%
Gini
Average income
Merge quantile
Growth approp. 50%
Growth approp. 99%
Gini
Average income
Merge quantile
Growth approp. 50%
Growth approp. 99%
Gini
Average income

0.900
0.696
16,814
0.850
0.696
16,664
0.950
0.696
16,864
0.900
0.688
16,358

0.900
0.102
0.688
0.698
19,607
0.850
0.101
0.691
0.698
19,507
0.950
0.109
0.668
0.696
19,430
0.900
0.132
0.597
0.681
18,345

0.900
0.116
0.720
0.688
22,536
0.850
0.114
0.724
0.688
22,513
0.950
0.123
0.703
0.685
22,156
0.900
0.144
0.651
0.666
20,674

Note: Income growth up to the reference quantile since 2006,
all values constantin June 2014 reais, deflated by the INPC.
Source: From 0% to 90% of the population, PNAD 20062012 IBGE, microdata. From 90% to 100% of the population,
interpolation of data from the Annual Personal Income Tax
Returns, 2006-2012.

questionnaire, which is much more complete in
the POF, followed by the PNAD and then by the
Census. The fourth is how the collected data are
treated, including error detection and imputations of missing data. All these differences may
affect income distribution, mainly because of
the highly concentrated nature of income in the
country. The inclusion (or lack thereof) of complete incomes from very few individuals can thus
disproportionately affect the levels and behavior
of inequality.
Souza(21) analyzes different aspects of Brazilian household surveys, creates a comparison
methodology and arrives at the following conclusions:
a) The PNAD has incomplete coverage at the
top of the distribution due to its smaller sample
size and non-responses. The Census, with larger samples, has better coverage capacity, which
can be observed in both the 2000 Census and the
2010 Census. The income share of the top 1%
in the Census is almost twice as large as that in
the PNAD, and they also have absolute incomes
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chose to place the merging point at the 90th percentile, i.e., immediately before the data source
divergence becomes more important.
Changing the merging point would not substantially alter the general trends. Of course, when
the merging point becomes very high, the DIRPF
comes to account fora much smaller part of the
distribution and inequality thus comes to reflect
that measured in the PNAD. Because the DIRPF
contains higher incomes, giving the PNAD predominance in the distribution, i.e., raising the
merging point, reduces the mean, inequality and
income growth over the years, as Table 3 shows.
When the merging point is the 90th percentile,
i.e., when incomes above the last percentile of the
PNAD are substituted by the DIRPF, inequality
remains high, the appropriation of growth results
remains concentrated, and the trend of the Gini
coefficient over time shows a decline of approximately 3% in the six years that are the subject of
our analysis. However, other inequality measures
do not indicate an increase in inequality because
the Lorenz curves intersect. The fact that 2012
is the year in which the decline in inequality in
the PNAD is interrupted should not be ignored.
Because there is no Lorenz dominance during
the period, it is prudent to posit that even in this
case, there is no guarantee that inequality will
continue declining. This pattern shows that top
incomes determine a large part of the level and
behavior of inequality in Brazil. Thus, the top of
the distribution is central to understanding inequality in Brazil.

that are 25% to 50% higher; in the top 0.1%, the
difference is even greater, between approximately 100% and 150% more. One consequence is a
lower level of inequality recorded in the PNAD,
in addition to top incomes having less of an influence on the behavior of the distribution. In the
center of the distribution, the two data sources
are similar.
b) The PNAD and the Census capture income with a similar degree of detail, limited to
income “usually received” in a reference month.
The POF presents a much higher degree of detail
and a reference period of one year, which allows
for more types of income to be collected, including the 13th monthly salary (bonus), inheritances
and proceeds from asset sales. The mean levels
of income in the POF are much higher than in
the PNAD, but the inequality levels are relatively
close. The PNAD and the Census, both underestimate incomes. We will see below that this
underestimation occurs mostly at the top of the
distribution rather than at the bottom.
c) In the PNAD, there is an artificially high
proportion of individuals with ignored income
(or non-responses), and these individuals tend
to be among the top incomes. In the 2010 Census, there is an even greater proportion of people
with no income, and all signs indicate that this is
an error: zero income was simply the mechanism
used by census takers to record ignored income.
The Census thus underestimates the bottom of
the distribution more than the PNAD.
For our purposes, what matters is the bottom of the distributions. Souza’s(21) conclusions
suggest that the PNAD records the highest incomes at the bottom, when compared with other
household surveys – although for different reasons. This comparison can be observed in Graph
5, which shows the level of income, in June 2014
reais, received by different shares of the adult
population. In the year of the 2010 Census, there
was no PNAD. To enable a comparison that takes
into account changes occurring in the distribution, we generated an interpolated 2010 PNAD,
resulting from the mean of the distribution
points from the 2009 and 2011 PNAD.
As a general trend, the PNAD records higher
incomes for all years in the poorest half of the
population and virtually the same level and behavior as the other household surveys from the
50th up to the 80th percentile. Graph 5 truncates
the distribution at the 80th percentile, but up to
the 95th percentile, the curves remain very close. It
is only after this point that the 2010 Census and
the 2008-9 POF begin to have markedly higher

levels than those of the equivalent PNAD for
each year, where the difference clearly accentuated within the richest 1%. Consequently, merging
the DIRPF and the PNAD tend to generate the
lowest levels of inequality among the possible alternatives available.
Furthermore, considering that inequality declines faster in the PNAD than in the Census, our
method also generates distributions that should
be more likely reveal a decline in inequality over
the years. Therefore, the stability of inequality
that we identified between 2006 and 2012 would
almost certainly also be observed if the comparisons were based on combining the DIRPF with
the Census or with the POF.
The PNAD may underestimate incomes at
the bottom, at least hypothetically, which may
partially result from the not recording certain
types of income. However, there is no clear evidence that this underestimation amounts to a
high share of total income. For total inequality,
the amount of income underestimated matters
more than the number of underestimated cases. If the underestimated share of income is not
large, our overall results remain the same, even
when underestimation occurs in many cases.
However, if total underestimated income is
high, our study – and almost all Brazilian studies
on inequality to date – may be compromised, be-
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years might be increasing (unlikely) or declining
(most likely) in relation to our calculations. However, because we do not know how to determine
whether this difference is actually an underestimation of the PNAD-DIRPF, an overestimation
of the RMBF or simply an error resulting from
our methodology, we prefer to merely mention
its existence and make qualifications regarding
its implications.
Accelerated growth
There was rapid income growth according
to the income tax data in the 2006-2012 period
compared with GDP or PNAD growth. Compared to 2006, income in the DIRPF increased
25% by 2009 and 52% by 2012. Using the same
deflators (INPC/Consumer Price Index – CPI
from September),to avoid deviations caused by
the price index, GDP grows 17% and 33%, respectively, and PNAD income grows between
14% and 34%.
To examine this phenomenon in more detail, the table below shows year-to-year income
growth in the DIRPF, the PNAD and the National
Accounts. There is also an increase in the number
of DIRPF tax filers, but given the magnitude of
the differences, we cannot exclude that it is possible that part of the income growth captured by
the DIRPF may be associated with some type of
bias or error that we were unable to identify. We
have no concrete evidence of this bias, but if it
exists, it might be influencing the behavior of
inequality over time, and the trend of inequality
might be slightly declining, although it is nonetheless likely to be less accelerated than what the
household surveys estimate.
We have no evidence that this growth indicates an error, particularly because we do not
have data prior to 2006 to determine the extent
to which this year is a suitable base for comparison. Bearing in mind that, between 2006 and
2009, GDP grows more rapidly than the income
measured in the PNAD, most of the DIRPF’s
high-income growth is likely to be real. In absolute terms, the amount of income from the
DIRPF’s income growth differential in relation to
GDP is compatible with GDP growth in periods
following 2008.

Conclusion
Income inequality in Brazil remained very high
and stable between 2006 and 2012.When the
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cause the PNAD clearly underestimates incomes
at the top. If it also greatly underestimates incomes at the bottom, studies are using data that
do not adequately represent the country. The
discussion regarding inequality in the near future should not focus on its level, evolution and
causes; it should instead be about how to correctly observe it for the first time. Needless to say,
it would also undermine studies of a particular
type of inequality, i.e., the difference between the
poor and the rest, as well as many of our policy
evaluations. The truth, however, is that the evidence points in the opposite direction, i.e., that
the PNAD captures income at the bottom of the
distribution reasonably well, except for small
problems that, for our study, are only of minor
importance(21).
The PNAD income is markedly lower than its
equivalent in the national accounts, and this difference has been growing over the years. Following the methodology of Medeiros et al.(43), we calculated the gross monetary income of families in
the Annual National Accounts (Renda Monetária
Bruta das Famílias nas Contas Nacionais Anuais
– RMBF-CNA) and also estimated the RMBF in
the trimestral national accounts for 2012.In the
definitions of the national accounts, the RMBF
shows the income that is closest to the annualized
PNAD. The ratio between PNAD income and the
monetary income of families has been decreasing, from 76% in 2006 to 74% in 2009 and to
72% in 2012.
However, when the PNAD is combined with
the DIRPF, this underestimation is drastically reduced and its evolution changes direction.
The PNAD and DIRPF combination adds up to
91% of the monetary income of families in 2006,
95% in 2009 and 97% in 2012. In practice, this
indicates a lack of underestimation that warrants
more attention after the databases are combined
– and particularly after 2009 –unless our underestimation of the concentration at the very top
of the distribution is too high or if the Brazilian
national accounts are wrong.
In other words, the difference between the
PNAD and the national accounts, which suggests
a possible underestimation of almost a quarter of
the income, is worsening, and it appears that this
increase has been caused by changes at the top
of the distribution. It is therefore possible that
part of the accelerated decline in inequality measured by the PNAD results from underestimating
growth among top incomes.
Of course, depending on where the 9% difference in 2006 is located, the inequality over the
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PNAD and the DIRPF are combined, nearly half
of the country’s income accrues to the top5%,
and over a quarter goes to in the top 1%. The
richest thousandth concentrate more income
than the entire poorest half of the population.
This reflects a distributive profile that is already
acknowledged in the literature: Brazil is marked
by a large low-income population that is distinguished from a small, but very rich, elite.
This profile does not change significantly over
time. There are changes among the bottom 90%,
but the concentration at the top is quite stable,
particularly above the 99th percentile. The Lorenz
curves representing this inequality in each year
intersect and almost overlap. Certain measures
indicate a slight increase in inequality in time,
others a slight decline, but the overall trend is
characterized by stability.
Income has grown over the years, but the
appropriation of this growth has been unequal.
Only about a tenth of all of the growth accrued
to country’s bottom half. Half of the growth was
captured by the top 5% of incomes, and, within
this group, 28% by the top 1%. On the one hand,
this is due to the country’s extreme concentration of income; on the other hand, it perpetuates
itself over time. There has been a mild deconcentration of growth, but it has been slow.
These results contradict those analyses of
inequality based only on the PNAD. We do not
know what occurred between 2001 and 2005, the
period during which the inequality of per capita
household income measured by the PNAD was
declining, partly because of reductions in income
at top of the distribution, but this subject certain-

Table 4. Total income growth rate, 2006 base, Brazil.
Year
2006
2007
2008
2009
2010
2011
2012

DIRPF

GDP

PNAD

1.00
1.03
1.23
1.25
1.37
1.47
1.52

1.00
1.07
1.14
1.17
1.30
1.33
1.33

1.00
1.03
1.10
1.14
n.a.
1.22
1.34

Note: Real income growth since 2006, all values deflated by the
INPC. There was no PNAD in 2010. 2006 = 1
Source: PNAD 2006-2012, IBGE, microdata. Annual Personal
Income Tax Return, 2006-2012. RFB, special tabulations.
System of National Accounts, IBGE, annual from 2006 to 2009,
trimestral from 2010 to 2012.

ly deserves further research. The same applies for
the late 1990s, when income inequality in the labor market began to decline.
Our analysis of the distribution of total income among adults in 2006, 2009 and 2012 is
undertaken by combining data from the PNAD,
which represents the poorest 90% of the population, with data from the DIRPF for the top 10% of
incomes. The merging points of the two distributions may be altered within certain limits, but the
general trends observed would not change substantially, which reveals that the concentration in
the top incomes determines a very large part of
the level and behavior of inequality in Brazil.
When the merging point is raised to a very
high cutoff, such that the DIRPF provides data
only for the top 1% and the PNAD accounts
for the rest of the population, the Gini coefficient shows a similar declining trajectory as in
the PNAD (as can be reasonably be expected).
However, other measures of inequality indicate
stability, as the Lorenz curves intersect. Most
importantly, this suggests that it is not only the
extremely rich who are influencing the dynamics
of inequality. For obvious reasons, even higher
merging points would result in the PNAD having
more importance in the dynamics of inequality.
It is possible that our calculations underestimate Brazil’s levels of inequality. The interpolation methodology we used for the DIRPF data
may underestimate incomes at the very top, and
although our data include various incomes received by “pessoas jurídicas”, that is, companies
and other legal entities, part of these incomes is
not reported in the DIRPF, although these incomes invariably accrue to specific individuals. It
is less likely that the annualized PNAD are significantly underestimating incomes for the poorest
bottom of the distribution, to the point of affecting our main results. However, we are unable to
speculate how wrong our estimates might be. It is
only important to note that our calculations consistently generate the lowest levels of inequality
among the possible combinations of databases.
The stability of inequality between 2006 and 2012
would most likely remain the same if the DIRPF
was combined with the Census or the POF.
Combining databases has inherent risks and
thus requires caution in interpreting our results.
The DIRPF measures incomes that the PNAD
was not designed to measure and this is a source
of bias. Perhaps this characteristic may not be
important at the bottom of the distribution, as
the incomes from the POF, which has a more refined collection instrument, are lower than those
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Finally, the potential consequences of our results for research on the effects of inequality cannot be ignored. As the concentration of income is
higher than the already high concentration that
was measured in Brazil in the household surveys,
it is important to begin to assess the implications
this has for our public health, education and labor policies, for example, as well as the implications of this inequality for the creation of public
funds to finance policies and programs under the
tax system. Although this latter topic is not within the scope of our study, it seems important to
emphasize the subject for future research.
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from the annualized PNAD through the first
half of the distribution and are nearly equal to
those in the PNAD until almost the top 10% of
incomes. The bias is likely to be due to differences
at the top. Caution should therefore be a constant
when interpreting our results.
In addition to the fact that the concentration of income in the country is very high, it is
clear that it is extremely important to understand
what makes the top incomes capture such a large
share of the income. Although this is not the focus of this study, there is no doubt that top incomes should be treated as a priority issue on the
inequality research agenda.

Medeiros M et al.

984

Collaborations

References

M Medeiros, PHGF Souza and FA Castro participated equally in all stages of preparation of the
article.

1.

2.

Aknowledgments
Marcelo Medeiros had PQ2 grant from CNPq
and support of the University of Brasilia.

3.

4.

5.

6.

7.
8.

9.

10.

11.
12.

13.

14.

15.

16.

17.
18.

Malta DC, Silva MAI, Mello F de, Monteiro RA, Sardinha LMV, Crespo C, Carvalho MGO, Silva MMA,
Porto DP. Bullying nas escolas brasileiras: resultados da
Pesquisa Nacional de Saúde do Escolar (PeNSE) 2009.
Cien Saude Colet 2010; 15(2):3065-3076.
Silva NV, Hasenbalg C. Recursos familiares e transições
educacionais. Cad Saude Publica 2002; 18(Supl.):S67-S76.
Granja GF, Zoboli ELCP, Fracolli LA. O discurso dos
gestores sobre a equidade: um desafio para o SUS. Cien
Saude Colet 2013; 18(12):3759-3764.
Lima-Costa MF, Barreto S, Giatti L, Uchôa E. Desigualdade social e saúde entre idosos brasileiros: um estudo
baseado na Pesquisa Nacional por Amostra de Domicílios Socioeconomic circumstances and health among
the brazilian elderly: a study using. Cad Saude Publica
2003; 19(3):745-757.
Issler RM, Giugliani ER. Identificação de grupos mais
vulneráveis à desnutrição infantil pela medição do nível de pobreza. J Pediatr 1997; 73(2):101-105.
Vasconcelos FAG, Batista Filho M. História do campo
da alimentação e nutrição em saúde coletiva no Brasil.
Cien Saude Colet 2011; 16(1):81-90.
Rocha S. Pobreza no Brasil: afinal, de que se trata? Rio de
Janeiro: FGV Editora; 2003.
Chesnais JC. A violência no Brasil. Causas e recomendações políticas para a sua prevenção. Cien Saude Colet
1999;4(1):53-69.
Macedo AC, Paim JS, Silva LM, Costa MCN. Violência
e desigualdade social: mortalidade por homicídios e
condições de vida em Salvador, Brasil. Rev Saude Publica 2001; 35(6):515-522.
Hoffmann R. Efeito potencial do Imposto de Renda na
desigualdade. Pesquisa e Planejamento Econômico 2002;
32(1):107-113.
Medeiros M, Souza PHGF. Gasto público, tributos e desigualdade de renda no Brasil. Brasília: Ipea; 2013.
Brasil. Ministério da Fazenda (MF). Secretaria da Receita Federal. Coordenação-Geral de Política Tributária. Considerações sobre o Imposto de Renda da Pessoa
Física no Brasil. Brasília: MF; 2001.
Rocha S. O impacto distributivo do Imposto de Renda sobre a desigualdade de desigualdade de renda das
famílias. Pesquisa e Planejamento Econômico 2002;
32(1):73-105.
Salvador E. Fundo Público e o Financiamento das Políticas Sociais no Brasil. Serviço Social em Revista 2012;
14(2):4-22.
Soares S, Silveira FG, Santos CH, Vaz FM, Souza AL. O
potencial redistributivo do Imposto de Renda - Pessoa
Física (IRPF). In: Castro JA, Santos CHM, Ribeiro JAC,
organizadores. Tributação e equidade no Brasil: um registro da reflexão do Ipea no biênio 2008-2009. Brasília:
Ipea; 2010. p. 213-255.
Soares S. Distribuição de renda no Brasil de 1976 a 2004,
com ênfase no período entre 2001 e 2004. Brasília: Ipea;
2006.
Hoffmann R. A subdeclaração dos rendimentos. São
Paulo em perspectiva 1988; 2(1):50-54.
Hoffmann R, Ney MG. A recente queda da desigualdade de renda no Brasil: análise de dados da PNAD, do
Censo Demográfico e das Contas Nacionais. Econômica
2008; 10(1):7-39.

985

36. Saez E. Top incomes in the United States and Canada
over the twentieth century. Journal of the European Economic Association 2005; 3(2-3):402-411.
37. Saez E. Income and wealth concentration in historical
and international perspective. In: Auerbach AJ, Card D,
Quigley JM, editors. Public Policy and the Income Distribution. New York: Russell Sage Foundation; 2006. p.
221-258.
38. Saez E, Veall MR. The Evolution of High Incomes in
Northern America: Lessons from Canadian Evidence.
The American Economic Review 2005; 95(3):831-849.
39. Burkhauser RV, Feng S, Jenkins SP, Larrimore J. Recent trends in top income shares in the United States:
reconciling estimates from March CPS and IRS tax
return data. Review of Economics and Statistics 2012;
94(2):371-388.
40. Kopczuk W, Saez E. Top Wealth Shares in the United
States, 1916-2000: Evidence from Estate Tax Returns.
National Tax Journal 2004; 57(2):445-487.
41. Leigh A. How Closely Do Top Income Shares Track
Other Measures of Inequality?. The Economic Journal
2007; 117(524):F619-633.
42. Atkinson AB, Piketty T, Saez E. Top incomes in the long
run of history. J Economic Literature 2011; 49:3-71.
43. Medeiros M, Souza PHGF, Castro FA. O Topo Da Distribuição De Renda No Brasil: Primeiras Estimativas
Com Dados Tributários E Comparação Com Pesquisas
Domiciliares, 2006-2012 [Internet]. Rochester: Social
Science Research Network; 2014 Aug. Report No.: ID
2479685. [cited 2014 Sep 1]. Available from: http://
papers.ssrn.com/abstract=2479685
44. Barbosa RJ. Comparabilidade das informações disponíveis nos Censos (1960-2010) e PNADs (1976, 1985, 1995
e 2005) [Internet]. São Paulo: Centro de Estudos da
Metrópole; 2014 p. 36. Report No.: 017/2014. [access
2014 Jun 2]. Available from: http://www.fflch.usp.br/
centrodametropole/upload/aaa/830-wp.17.2014.pdf
45. Castro FA. Imposto de renda da pessoa física: comparações internacionais, medidas de progressividade e redistribuição [dissertação]. Brasilia: Universidade de Brasília; 2014.
46. Atkinson AB. Measuring top incomes: methodological
issues. In: Atkinson AB, Piketty T, editors. Top Incomes
over the Twentieth Century: A Contrast between Continental European and English-Speaking Countries. New
York: Oxford University Press; 2007.
47. Brzezinski M. Do wealth distributions follow power
laws? Evidence from “rich lists”. Physica A: Statistical
Mechanics and its Applications [Internet]. 2014 [cited 2014 Mar 25]; Available from: http://www.science
direct.com/science/article/pii/S0378437114002544
48. Piketty T. Les hauts revenus en France au XXe siècle. Inégalités et redistributions 1901-1998. Paris: Grasset; 2001
49. Feenberg DR, Poterba JM. Income inequality and the incomes of very high-income taxpayers: evidence from tax
returns. Tax Policy and the Economy. Cambridge: MIT
Press; 1993. Volume 7

Ciência & Saúde Coletiva, 20(4):971-986, 2015

19. Lluch C. Sobre medições de renda a partir dos censos e
das contas nacionais no Brasil. Pesquisa e planejamento
econômico 1982; 12(1):133-148.
20. Barros RP, Cury S, Ulyssea G. A desigualdade de renda
no Brasil encontra-se subestimada? Uma análise comparativa usando PNAD, POF e Contas Nacionais. In:
Barros RP, Foguel MN, Ulyssea G, editors. Desigualdade
de renda no Brasil: uma análise da queda recente. Brasília: Ipea; 2006. p. 273-273.
21. Souza PHGF. A distribuição de renda nas pesquisas domiciliares brasileiras: harmonização e comparação entre
Censos, PNADs e POFs. Brasília: Ipea; 2013.
22. Aaberge R, Atkinson AB. Top incomes in Norway. In:
Atkinson AB, Piketty T, editors. Top Incomes: A Global
Perspective. Oxford: Oxford University Press; 2010. p.
448-481.
23. Alvaredo F. The rich in Argentina over the twentieth
century: 1932–2004. In: Atkinson AB, Piketty T, editors.
Top incomes: A global perspective. Oxford: Oxford University Press; 2010. p. 253-298.
24. Alvaredo F, Atkinson AB, Piketty T, Saez E. The Top
1 Percent in International and Historical Perspective.
Journal of Economic Perspectives 2013; 27(3):3-20.
25. Alvaredo F, Saez E. Income and wealth concentration
in Spain from a historical and fiscal perspective. Journal
of the European Economic Association 2009; 7(5):11401167.
26. Atkinson AB. Top Incomes in a Rapidly Growing Economy: Singapore. In: Atkinson AB, Piketty T, editors.
Top incomes: A global perspective. Oxford: Oxford University Press; 2010. p. 220-252.
27. Atkinson AB, Piketty T, editors. Top incomes over the
twentieth century: a contrast between continental european and english-speaking countries. Oxford: Oxford
university press; 2007.
28. Atkinson AB, Piketty T, editors. Top incomes: A global
perspective. Oxford: Oxford University Press; 2010.
29. Atkinson AB, Salverda W. Top Incomes in the Netherlands and the United Kingdom over the 20th Century.
Journal of the European Economic Association 2005;
3(4):883-913.
30. Banerjee A, Piketty T. Top Indian Incomes, 1922-2000.
In: Atkinson AB, Piketty T, editors. Top incomes, a global perspective. Oxford: Oxford University Press; 2010.
p. 1-39.
31. Piketty T. Income Inequality in France, 1901–1998.
Journal of Political Economy 2003; 111(5):1004-1042.
32. Piketty T. Top incomes over the twentieth century: A
summary of main findings. In: Atkinson AB, Piketty
T, editors. Top Incomes over the Twentieth Century: A
Contrast between Continental European and English-Speaking Countries. Oxford: Oxford University Press;
2007. p. 1-17.
33. Piketty T. Capital in the twenty-first century. Boston:
Harvard University Press; 2014.
34. Piketty T, Saez E. Income Inequality in the United States, 1913–1998. The Quarterly Journal of Economics
2003; 118(1):1-41.
35. Piketty T, Saez E. The Evolution of Top Incomes: A Historical and International Perspective. American Economic Review 2006; 96(2):200-205.

Medeiros M et al.

986

50. Souza PHGF, Carvalhaes FAO. Estrutura de Classes, Educação e Queda da Desigualdade de Renda
(2002-2011). Dados - Revista de Ciências Sociais 2014;
57(1):101-128.
51. Peichl A, Schaefer T, Scheicher C. Measuring Richness
and Poverty: A Micro Data Application to Europe
and Germany. Review of Income and Wealth 2010;
56(3):597-619.

Article submitted 07/09/2014
Approved 09/05/2014
Final version submitted 09/19/2014

