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Abstract

We examine the impact of �nancial development on earnings in-
equality in Brazil in the 1980s and �rst half of the 1990s. The evidence�
based initially on time-series, and then on the relatively novel panel
time-series data and analysis� shows that �nancial development had a
signi�cant and robust e¤ect in reducing inequality during the period.
We suggest that this is not only because the poorer can invest the
acquired credit in either short or long-term productive activities, but
also because those with access to �nancial markets can insulate them-
selves, via a process of �nancial adaptation, against recurrent poor
macroeconomic performance, which is exempli�ed in Brazil by high
rates of in�ation. The main implication of the results is that a deeper
and more active �nancial sector alleviates the high inequality seen in
Brazil without the need for distortionary taxation.
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1 Introduction and Motivation

We investigate the role of �nancial development on inequality in Brazil in
the 1980s and 1990s. The evidence� based initially on time-series and then
on the relatively novel panel time-series data and analysis� shows that �-
nancial development had a signi�cant e¤ect in reducing inequality in Brazil
at the time. The main implication emerging from the results is that not
only deeper �nancial sectors, but also more active �nancial intermediaries
present the advantage of alleviating inequality without the need for poten-
tially distortionary redistributive policies.

What distinguishes this paper from the previous empirical studies is
that �rstly, as suggested by Besley and Burgess (2003), we carry out a much
needed national and sub-national study on the subject. More speci�cally,
we construct and explore the variation of novel national and sub-national
data sets that cover six major regions of Brazil over the transitional period of
poor macroeconomic performance seen between 1985 and 1994. This can be
regarded as a step forward from the previous international cross-sectional
and panel studies for the ability of the national and sub-national data in
better pinpointing the e¤ects of �nancial development on inequality at a
more disaggregated level1.

Moreover, studying the Brazilian context of the 1980s and the �rst half of
the 1990s� in which the country moved from a dictatorship to a more demo-
cratic setting� is particularly interesting for the importance and topicality
of better understanding the consequences of extended periods of high in�a-
tion on particular variables� (e.g. �nancial development contracted sharply
during the bursts of hyperin�ation and inequality was particularly high at
the time).

Secondly, we use the usual measures of �nancial development, and also
extra measures that we believe capture more appropriately the Brazilian
economic reality at the time. Essentially, we take into consideration the im-
portance of having access to �nancial markets for the additional insulation
provided, via a process of �nancial adaptation, in times of poor macroeco-
nomic performance.

Thirdly, we take advantage of the relatively novel panel time-series analy-
sis, which allows us to deal with interesting empirical issues such as non-
stationarity, heterogeneity and endogeneity in thin panels, which is believed
to improve on previous estimates.

The importance of �nancial development in such an economic environ-
ment is therefore threefold: �rstly, access to credit bene�ts the poor and
the middle classes through the investment in productive activities channel.

1Moreover, panel time-series does not su¤er from the usual criticism applied to cross-
sectional analysis, (i.e. that periods of high in�ation are usually followed by short periods
of low in�ation, which would cancel each other out and therefore bias the estimates). See
Bruno and Easterly (1998).
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Loosely speaking, with more credit the poorer can invest in, (e.g. short-term
activities such as self-employment, and also in longer-term projects such as
education), therefore improving their economic and social mobility with re-
spect to the richer. However� as well argued by Loury (1981), Galor and
Zeira (1993), and Banerjee and Newman (1993)� the initial assumption is
that the poorer lack initial wealth and collateral. Thus, for lack of collateral,
credit markets are imperfectly accessed by those at the bottom and middle
of the income distribution. The main prediction is that these imperfections
determine the occupational outcomes of those in such an economy, with the
poorer becoming wage earners and the rich becoming entrepreneurs. This
social immobility, of those at the bottom and middle with respect to those
at the top of the distribution, tends to widen the distribution of income.

On a di¤erent� but related strand� Greenwood and Jovanovic (1990)
develop a model that predicts a Kuznets curve, Kuznets (1955), (i.e. an
economy in its initial stages of �nancial development would present increas-
ing inequality and only in a second or even third stage of development
would inequality actually decrease2). Finally, Piketty (1997) argues that
imperfectly-accessed credit markets lead to high interest rates, and conse-
quently low credit market intermediation. With that, the economic mobility
of the poorer is reduced, when compared to the rich, and inequality tends
to increase.

Secondly, in an economy in which the Fisher relationship holds, and
that presents and requires either cash-in-advance constraints or di¤erent
shopping-time allocations for the consumption of a particular bundle of
goods� (e.g. Lucas and Stokey (1987), Sturzenegger (1992), Erosa and Ven-
tura (2002), and Cysne et al. (2005))� the presence of higher in�ation and
hyperin�ation act as a tax on consumption of goods requiring cash to be
purchased, therefore leading people to substitute the consumption of goods
requiring cash for goods which can be purchased with instruments of credit,
(e.g. post-dated cheques, overdrafts and credit cards). All the same, with
this process of �nancial adaptation between cash and credit, the velocity of
money increases and the rich are able to hold assets that are not so a¤ected
by the in�ation tax.

On the other hand, the poorer, for lacking collateral, are credit con-
strained and therefore end up holding the highly-taxed cash and also con-
suming goods requiring cash to be purchased. Loosely speaking, the rich
would get their salaries in period t, consume a bundle of goods in period
t, however with, (e.g. post-dated cheques, overdrafts and credit cards)�
instruments of deferring payment not always available to the poorer� they
would pay for those goods only in period t+1. In a country that presented

2 In addition, Aghion and Bolton (1997) argue that more access to credit is not a
su¢ cient condition to reduce inequality because the trickle-down mechanism occurs only at
very high rates of capital accumulation. Because of that they advocate some redistribution,
which would improve economic e¢ ciency and welfare in the early stages of development.
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high rates of in�ation for a considerable period of time, this monthly di¤er-
ence in prices paid between periods t and t + 1 would be considerable and
certainly help to widen earnings and consumption inequality3.

Thirdly, in periods of higher unemployment, caused by macroeconomic
instability, access to credit, or any other �nancial instrument, can smooth
consumption during a short spell of unemployment, see Cecchetti et al.
(2007). In this respect, on one hand, when the richer becomes unemployed,
they will be able to keep their consumption somehow constant. On the other
hand, the poorer for being credit constrained, will not be able to keep their
consumption at the same level. With that, consumption inequality between
the rich and the poor tends to widen.

Previous empirical studies include, (e.g. Beck, Demirgüc¾-Kunt, et al.
(2007)). They use a cross-section of countries, with the legal origins as
instruments for �nancial development, and �nd that �nancial development
alleviates inequality. Moreover, Li, Squire, et al. (1998), Dollar and Kraay
(2002), and Clark, Xu, et al. (2006), use panels of countries instead, and
their results con�rm the theoretical prediction that more access to �nancial
and credit markets help either to reduce inequality or to improve the incomes
of the poor. Somehow more distantly related, Bon�glioli (2005) �nds some
evidence, also using cross-sections and panels of countries, that stock market
development can have a progressive impact on inequality.

The remainder of this paper has the following structure: the next Sec-
tion describes the data set, presents the descriptive statistics and correlations
amongst the variables, and shows how �nancial development and inequal-
ity behaved over the period. Section 3 presents some preliminary results
and then explains the empirical strategy used, and presents and discusses
the main results. Section 4 concludes the paper; it summarises the main
�ndings, discusses the signi�cance of the results and also their limitations,
examines the policy implications and advantages of �nancial development
for inequality, and suggests some future work.

2 The Data

The data set used covers the period between 1985 and 1994, and six major
regions of Brazil. The set comes from the Brazilian Institute of Geography
and Statistics (IBGE), which is the Brazilian Census Bureau, the Brazilian

3 In addition, dollarisation was widely used in some Latin American countries, (e.g.
Argentina, Uruguay and Peru), as an instrument of protection against high in�ation.
However, in Brazil dollarisation was never fully implemented, and therefore it did not
play such a role against high in�ation, see Singh (2006). Furthermore, an IDB (2005)
report argues that private credit in Latin America is at 28% of the GDP, and in developed
countries the same measure is at 84% of the GDP, which illustrates how restrictive the
�nancial sector is in Latin America in general, and how limited the protection o¤ered by
�nancial institutions against high in�ation tends to be.
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Central Bank (BACEN) and the Institute of Applied Economic Research
(IPEA) �les. The IPEA is an agency of the Brazilian government that,
among other things, compiles primary and provides secondary data coming
from the IBGE and BACEN themselves.

Firstly, the data on labour earnings come from the Monthly Employment
Survey (PME) �les compiled by the IBGE, which is a monthly rotative
survey that follows ILO recommendations for international comparability,
and that covers six regions over time and approximately 38,500 households.
The six regions are, from North to South: Pernambuco (PE), Bahia (BA),
Minas Gerais (MG), Rio de Janeiro (RJ), São Paulo (SP) and Rio Grande
do Sul (RS).

The concept of before tax earnings adopted by the PME includes wages,
monetary bonuses and fringe bene�ts earned by those at work, pro�ts made
by those who are self employed and employers, and the monetary value of
goods for those earning in kind. Therefore, this concept is broader and less
restrictive than what usually is understood by more conservative de�nitions
of earnings. Moreover, given the nature of the macroeconomic environment
at the time, some would argue (e.g. Atkinson and Bourguignon (2000)) that
high frequency data provide less inaccurate information on earnings.

Furthermore, in a country which presented high rates of in�ation for
such a long period of time the way the data are de�ated is important. The
earnings data are de�ated by the IBGE�s National Index of Consumer Prices
(INPC). One important prior adjustment is the use of a converter to express
all data in Real (R$) mainly because Brazil had many monetary reforms
with several di¤erent currencies being implemented during the period� as
an instrument to curb high in�ation� especially between 1986 and 1994.
Some adjustments in the INPC itself are also implemented. These include a
correction of 22.25 percent for the in�ation incurred in June 1994, a month
before the full implementation of the Real. The reason is that the INPC
calculated in�ation using the price variations of a virtual, but not fully
implemented Real, which was lower than the price variation incurred by the
still widely used Cruzeiro (CR$)4.

Another adjustment is the need to centre the INPC as if it was measuring
in�ation starting on the �rst day of each month, which is the date that most
people get their paycheques. Finally, taking into consideration that the
information on earnings reported in the questionnaires of the PME is related
to the �rst day of a particular reference month t, the data on earnings are
corrected by the de�ator of month t+1 to allow the in�ation incurred in t to
be accounted for. Therefore, it is believed that the above procedure improves
the overall quality of the data and consequently enhances the precision of
the estimates reported5.

4For more about the the Real Plan, see Agénor and Montiel (2008).
5See Corseuil and Foguel (2002) for more details on how to best de�ate earnings and
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We can then use the information on individual earnings from people
between �fteen and sixty �ve years of age to obtain the Gini coe¢ cient
(GINI) of the earnings distribution nationally and by regions. This mea-
sure of inequality is used for having attractive properties since it is Lorenz
consistent6.

Secondly, the data used to construct the measures of �nancial devel-
opment come from the BACEN and IBGE �les. The national annualised
monetary aggregates, m2, m3, credit to the private sector (credit) and per-
sonal credit (personal) are originally from the BACEN�s Monthly Bulletin
and provided by the IPEA. The �rst monetary aggregate, m2, is de�ned
as money in circulation in the economy, and current account and savings
deposits in the �nancial sector, or the liquid liabilities for short. The second
monetary aggregate, m3, is de�ned as m2 plus other deposits that do not
present the same sort of high liquidity that the ones contained in m2 do, but
that present higher nominal and real returns. Credit to the private sector
and personal credit are de�ned as credit provided by �nancial institutions
to the private sector, and individuals only respectively. These annualised
monetary aggregates are de�ated by the IBGE�s INPC.

The data on the �nancial domestic product (FDP)� which accounts for
the gross domestic product of the �nancial sector in each region, and the na-
tional and regional gross domestic products (GDPs)� are from the IBGE�s
National Accounts System. All these macroeconomic aggregates are calcu-
lated at market prices by the IBGE and de�ated by the GDP implicit price
de�ator.

We are then able to calculate the ratiosm2=GDP ,m3=GDP , credit=GDP
and personal=GDP , nationally and by region to obtainM2,M3, CREDIT
and PERSONAL. On one hand, it can be said that M2 and M3 measure
the overall size of the �nancial sector or �nancial depth of an economy.
On the other hand, CREDIT and PERSONAL measure how active the
�nancial intermediaries are in actually channeling credit from savers to bor-
rowers7.

However, to construct these regional proxies for �nancial development
we have also to take into account the fact that the information on the mone-
tary aggregates is national in scope. We therefore use the available national
monetary aggregates over the regional GDPs, but multiplied by the percent-
age participation of each region in the total FDP to construct these proxies.
The reason for doing so is that otherwise the most developed regions of the
South would not appear as �nancially developed as they actually are. The
weight used re-captures the importance of the most �nancially developed
regions and hence provides a more accurate picture of the regional variation

income data from Brazil.
6For more on inequality measures and their properties, see Sen and Foster (1997).
7See Beck, Demirgüc¾-Kunt and Levine (2001) for more on measures of �nancial devel-

opment.
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of �nancial development in Brazil, (e.g. São Paulo, Rio de Janeiro and Rio
Grande do Sul regain their places as the most �nancially developed regions
with the weighting). De�nitions 1 and 2 illustrate the national (FDt) and
regional (FD it) proxies for �nancial development respectively.

FDt = (mon:aggregatest=GDPt); (1)

FDit = (mon:aggregatest=GDPit)FDPit; (2)

in which FDP it= FDP i=FDP t :
Furthermore, the reason for using M3 in addition to the usual M2 is

because of the �nancial repression problem seen in Brazil in the 1980s and
�rst half of the 1990s. Although the rates of in�ation were notoriously high�
the government kept the nominal interest rates on basic deposits and savings
arti�cially low� and consequently generated negative real interest rates and
therefore a low m2=GDP ratio. Hence, it can be argued that M3� for
including �nancial assets with more nominal indexation attached, higher
rates of returns and less restrictions imposed� would not be as severely
a¤ected by �nancial repression as M28.

Moreover, the importance of the narrower PERSONAL is because, un-
like the usual CREDIT , it captures the �nancial resources being allocated
only to individuals, who might well lack the initial wealth and collateral
usually available to private �rms. Hence, these two extra measures are be-
lieved to give a broader (M3) and more accurate (PERSONAL) view of
the importance of �nancial development for inequality.

Thirdly, regarding the �rst macroeconomic control variable used, the
rates of in�ation (INFL), we use the variation on the IBGE�s regional
Consumer Price Indices (IPCs). These IPCs cover ten regions� including
the six regions covered here� which are then aggregated and weighted by
the resident population in each region, to form the national INPC itself.

Fourthly, we also use the national and regional unemployment rates
(UNEMP ) as an extra macroeconomic control variable. This information
is compiled by the IBGE using information from the PME, and it is de�ned
as people who are unemployed and currently looking for employment over
the labour force who are at least �fteen years old.

Having said that, Table One presents the descriptive statistics of the
pooled variation in the sub-national data, and also the correlations amongst
all variables during the period. Initially, it is worth mentioning the high
mean of the Gini (54.69), which illustrates the high inequality seen in Brazil.
With regards to the measures of �nancial development, it is important to
mention at this point that PERSONAL presents the smallest ratios of
all, which illustrates low activity of the �nancial intermediaries at a more

8For more on the problem of �nancial repression in developing countries, see Agénor
and Montiel (2008) or Easterly (2002).
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individual level. In�ation was on average at 21.38 percent per month during
the period and it also presents a sizeable standard deviation, which shows
its extreme behaviour at the time.

About the correlations on the second panel of the Table, �rst the mea-
sures of �nancial development present positive correlations among them-
selves, as expected. Second, the main control variable, in�ation, presents a
positive correlation with the Gini, and negative ones with all measures of
�nancial development. More signi�cantly, it is important to highlight the
negative correlation between the Gini and all measures of �nancial develop-
ment, which gives an initial insight of the importance of �nancial develop-
ment for inequality. All correlations are statistically signi�cant at the �ve
percent level.

Table One: Descriptive Statistics and the Correlation Matrix, 1985-1994.

Variables Obs Mean Std. Dev. Min Max

GINI 648 54.69 3.03 49.17 61.50

M2 648 1.09 .60 .34 3.01

M3 648 1.63 .94 .54 4.32

CREDIT 648 1.70 .86 .70 4.38

PERSONAL 648 .09 .07 .02 .40

INFL 648 21.38 9.92 3.49 43.87

UNEMP 648 4.68 1.30 2.45 9.05

Correlations GINI M2 M3 CREDIT PERSONAL INFL UNEMP

GINI 1

M2 -.34* 1

M3 -.31* .99* 1

CREDIT -.39* .95* .94* 1

PERSONAL -.29* .78* .76* .75* 1

INFL .21* -.17* -.18* -.19* -.46* 1

UNEMP .24* -.45* -.47* -.39* -.27* .1266* 1

Source: IBGE, BACEN, IPEA, and author�s own calculations. * signi�cant at the 5

percent level.

In addition, earnings and income inequality in Brazil have historically
been amongst the highest in the world. In Figure 1 we plot the average of
the Gini Coe¢ cient seen between 1985 and 1994. We can see how the Gini
behaved during the hyperin�ationary bursts of 1989-1990 and in 1994; it saw
a considerable increase during both hyperin�ationary peaks. For instance,
the Gini reached its maximum value in January 1989. That reinforces the
suggestion that the poor macroeconomic performance seen in Brazil at the
time contributed to increase inequality.
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Figure 1: Earnings Inequality, 1985-1994. Source: PME, IBGE, and author�s own

calculations. The measure of inequality is the Gini coe¢ cient (GINI ).

With respect to the measures of �nancial development, in the �rst panel
of Figure 2 we put together the averages of M2 and M3. Both measures,
which are believed to be more related to the process of �nancial adaptation�
for containing assets which would allow individuals to postpone the payment
of their consumption in t until t+ 1 during the hyperin�ationary periods�
presented sharp falls in 1989-1990. For example, they both reached their
lowest values in February 1991.

Additionally, in the second panel of the Figure we graph the averages of
the two other measures which are more related to how active the �nancial
intermediaries are, CREDIT and PERSONAL. Similarly to how the pre-
vious two measures behaved, they both sharply declined during and right
after the hyperin�ation of 1989-1990.
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Figure 2: Financial Development, 1985-1994. Source: BACEN, IBGE, IPEA, and au-
thor�s own calculations. The measures of �nancial development are M2, M3, private credit

(CREDIT ) and personal credit (PERSONAL).

All in all, particularly during and right after the hyperin�ation of 1989-
1990, there was a signi�cant reduction in size of all measures of �nancial
development. This suggests that, because of the macroeconomic instability
seen at the time� only those better-endowed at the upper-middle and top
of the earnings distribution managed to keep themselves in the �nancial and
credit markets, and hence insulated against the poor macroeconomic perfor-
mance through the process of �nancial adaptation provided mainly by M2
and M3� and with enough resources to be invested in productive activities
through the credit provided by CREDIT and PERSONAL. Coinciden-
tally enough, inequality increased considerably during the same period.

Hence, what can be said about the above preliminary descriptive evi-
dence is that �nancial development and inequality, and �nancial develop-
ment and in�ation, moved in opposing directions in Brazil at the time. This
suggests, �rstly, the importance of macroeconomic stability for �nancial de-
velopment, and secondly and more importantly for our purposes here, the
prospective progressive role of �nancial development on inequality.
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3 Empirical Strategy and Results

3.1 Preliminaries

We initially explore the aggregate time-series variation in the data and then
move to the panel time-series analysis of the sub-national data.

Firstly we take the centred twelve-point moving averages to deal with any
seasonality and to smooth the irregular component in the aggregate series,
and then check for unit roots using the Augmented Dickey-Fuller (ADF)
test. The ADF statistics for non-stationarity in the series suggest that we
can accept the alternative of stationarity for the Gini coe¢ cient (-3.51), M2
(-2.93), M3 (-2.69), CREDIT (-4.11), in�ation (-2.80) and unemployment
(-2.11). The other �nancial development measure is �rst-order stationary,
i.e. PERSONAL (-3.32)9.

Secondly, we run the following baseline time-series regression,

GINIt = �t + �FDt�1 + INFLt�1 + �UNEMPt + ut; (3)

in which GINIt is the measure of inequality, FDt�1 is the lagged measure of
�nancial development being used, INFLt�1 is the lagged in�ation rate and
UNEMPt is the unemployment rate. We report these baseline estimates
in Table Two, and what can be seen is that most �nancial development
measures present a negative e¤ect on inequality. Of the two measures of
�nancial deepening, M2 is the one with the larger estimate, (i.e. a point
increase in M2 would reduce inequality in .47 points per year), which indi-
cates that �nancial depth played an important role in contributing to reduce
inequality at the time.

Furthermore, of the measures of �nancial activity, CREDIT is the one
playing an important role in alleviating inequality in this aggregate analysis,
(i.e. a point increase in CREDIT would reduce inequality in .45 points per
year). On the other hand, PERSONAL do not play any role in alleviating
inequality in this instance, perhaps because of its relative small size, or
because personal credit reached only well-endowed individuals and therefore
ended up contributing to, in fact, widen inequality at the time10. Moreover,
the in�ation rates present positive and signi�cant e¤ects on inequality, which
illustrates the pervasive impact of high rates of in�ation on inequality at the
time.

9 In addition, we also check for unit roots using the test provided by Ng and Perron
(2001), which takes into account the structural breaks taking place during the hyperin�a-
tionary bursts, and the results con�rm the ones above.
10Additionally, we run a regression with PERSONAL in levels, since the Ng-Perron

test suggests stationarity in this case. The estimate is not statistically signi�cant, though.
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Table Two: Estimates of Financial Development on Inequality, 1985-1994.

OLS (GINI)

M2t�1 -.0391 (-2.11)

M3t�1 -.0178 (-1.53)

CREDITt�1 -.0371 (-2.43)

PERSONALt�1 6.09 (3.93)

INFLt�1 .0009 (14.06) .0009 (13.94) .0008 (13.45) .0008 (12.29)

UNEMP -.0081 (-9.34) -.0080 (-8.57) -.0076 (-10.11) -.0095 (-10.56)

Constant .5725 (88.89) .5698 (84.83) .5741 (89.76) .5747 (120.95)

F test 82.80 80.50 84.40 96.55

R2 .69 .69 .70 .73

T-ratios in parentheses, number of observations: T = 108. The estimated equation
is: GINIt=�t+�FDt�1+INFLt�1+UNEMP t+ut, where GINI is the mea-
sure of inequality, FD is the measure of �nancial development being used, INFL is

the in�ation rate, and UNEMP the unemployment rate. Source: author�s own calcu-

lations.

3.2 Strategy

When further exploring the regional variation present in the sub-national
panel time-series T > N data, we �rstly check all series for non-stationarity
using the Im, Pesaran and Shin, IPS (2003), test for unit roots� which for
su¢ ciently large T converge in probability to a standard normal distribu-
tion. The advantage of this test over other competing alternatives is that
it considers the existence of heterogeneous parameters and serial correla-
tion in the data11. The IPS (2003) consists of an ADF regression for each
region of each variable, which are then averaged. Equations 3 and 4 illus-
trate the regional ADF equations of a particular variable y and the IPS test
respectively.

�y it= �i+�iyit�1+
kiX
j=1

ij�y i ;t�j+u it ; (4)

and

IPS =

p
N(�t� E(�t))p
var(�t)

; (5)

in which �i and �i represent the heterogeneous intercepts and slopes, uit
the residual, N is the number of regions (N = 6), and E and var are the

11An alternative is the test by Levin, Lee and Chu (2002), however this test ignores the
possibility of heterogeneity in panels, and is therefore restrictive.
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mean and the variance of the average �t, which are then plugged into the IPS
test. The E 1.504 and var .683 information is taken from IPS (2003).

Secondly, we estimate equations using the baseline Pooled Ordinary
Least Squares (POLS), and then the one-way Fixed E¤ects (FE) estima-
tors. The FE estimator� which for when T ! 1 and N small� provides
unbiased and consistent estimates of the expected values of the coe¢ cients.
More intuitively, the Nickell bias is severely reduced as T !1 with the FE
estimator. Furthermore, the FE estimator accounts for the fact that some
of these regions present di¤erent levels of economic development because of
particular idiosyncrasies present in di¤erent regions, (i.e. the regions of the
Northeast, namely Pernambuco and Bahia, are known to be much poorer
than the ones in the more developed South). Loosely speaking, heterogene-
ity in terms of development is appropriately taken into account with the FE
estimator since it only estimates the e¤ects of variables that change over
time12.

Thirdly, we understand that the �nancial development measures, as orig-
inally set� present a measurement error for the absence of regional informa-
tion on monetary aggregates that although corrected and minimised by the
factor FDP it� can cause a statistical endogeneity problem. Because of that,
some would argue that our �nancial development measures are believed to
be correlated with the error term, and therefore the �s generated would be
biased towards zero.

Hence, we use the First Di¤erences with Instrumental Variables (FD-
IV) two-stage Least Squares estimator with robust standard errors, which
is asymptotically consistent and e¢ cient when N or T !1, and deals not
only with the possible statistical endogeneity caused by the measurement er-
ror, but also with the possibility of reverse economic causality. This sort of
estimator� which removes the unobserved individual e¤ect, is based on the
assumption of sequential exogeneity E(FDit�1�uit) = 0 or E(�FDit�1�uit) =
0� (i.e. the �rst lag or the lagged �rst di¤erence of the endogenous explana-
tory variable are valid identifying instruments13). Therefore, since we esti-
mate models with lagged variables, we choose to use the second lag FDit�2
of the measure of �nancial development being estimated, as our identifying
instrument.

Fourthly, given the descriptive evidence from the previous section, some
would justly argue that �nancial development is being endogenously deter-
mined by the poor macroeconomic performance seen at the time, which
is exempli�ed by high the rates of in�ation14. We therefore use the Fixed

12Moreover, the reason for not using a GMM-type estimator is because under T > N we
would incur over�tting. Also important to mention is that GMM estimators break down
when the variables are believed to be I(1). See Smith and Fuertes (2008) or Bond (2002).
13See Chamberlain (1992), or Anderson and Hsiao (1981 and 1982).
14For example, Boyd, J., R. Levine, et al. (2001) argue that in�ation presented detri-

mental e¤ects to �nancial development in a panel of countries between 1960 and 1995,
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E¤ects with the Instrumental Variables (FE-IV) two-stage Least Squares es-
timator, with the second lag of in�ation as the identifying instrument for the
lagged measure of �nancial development being estimated. As in the previ-
ous case, the estimates provided by the FE-IV estimator are asymptotically
consistent and e¢ cient as T !115.

Equations 5 and 6 illustrate the equations estimated by the baseline
POLS and by the FD-IV estimators respectively.

GINIit = �+ �FDit�1 + INFLit�1 + �UNEMPit + uit; (6)

�GINIit = ��FDit�1 + �INFLit�1 + ��UNEMPit +�uit; (7)

in which � is the homogeneous intercept of the POLS estimator, GINIit
is the measure of inequality, FD it�1 is the particular lagged measure of
�nancial development being estimated, INFLit�1 the lagged in�ation rate,
UNEMPit the unemployment rate and uit the residual.

3.3 Results

Initially, in Table Three we report the IPS statistics for non-stationarity in
the regional series of all variables used for estimation, and they suggest that
we can accept the alternative that at least one region of each variable is, in
fact, stationary16.

and Bittencourt (2008) con�rms these detrimental e¤ects using Brazilian data.
15Alternatively, some would argue that the high in�ation rates might have a direct

impact on inequality. See, for instance, Cardoso, Barros, et al. (1995), Barros, Corseuil, et
al. (2000), Ferreira and Litch�eld (2001), and Bittencourt (2009) for the direct regressive
e¤ect of high rates of in�ation on inequality in Brazil.
16Additionally, Phillips and Moon (1999) argue that a spurious regression under T > N

is less of a problem. This is because the pooled estimators are averaging over the regions,
and therefore the noise is attenuated and the estimates consistent.
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Table Three: Panel Unit-Root Tests, 1985-1994.

Variables IPS Statistics

GINI -2.89

M2 -2.26

M3 -2.00

CREDIT -2.07

PERSONAL -2.26

INFL -3.08

UNEMP -2.01

The moments of the mean E and variance var of the average �t are respectively:
-1.504 and .683. Source: Im, Pesaran and Shin (2003), and author�s own calculations.

Given that no cointegration analysis might be pursued nor further data
transformations needed, we report in Table Four the estimates obtained by
using the POLS and FE estimators respectively.

The �rst panel of the Table presents the POLS estimates, and all lagged
�nancial development measures present negative e¤ects on inequality and
all estimates are statistically signi�cant. For instance, the e¤ect of a point
increase in M2 on inequality would be a reduction of .15 points per year,
and CREDIT would reduce inequality in .13 points per year. The �rst
macroeconomic control variable estimated, the rates of in�ation, presents
positive and signi�cant e¤ects on inequality, as expected during this period
of high in�ation for the process of �nancial adaptation is imperfect17. The
other macroeconomic control variable, the unemployment rate, presents a
positive impact on inequality, which validates the theoretical prediction that
in the very short run the poor present lower turnover costs, and therefore
lose their jobs and earnings �rst during periods of macroeconomic instability.

In the second panel of the Table the FE estimator delivers a similar
story regarding the impact of �nancial development for inequality, (i.e. all
measures present negative and signi�cant e¤ects on the Gini). For example,
a point increase in M3 would reduce inequality in .11 points per year, and
a point increase in CREDIT would reduce inequality in .12 points per
year. Unemployment remains signi�cant and positive on inequality, however
the other control, in�ation, does not present signi�cant e¤ects this time.
The Likelihood Ratio (LR) test suggests that we can not accept the null of
homogeneous intercepts, therefore it indicates the presence of �xed e¤ects
in all equations, which reinforces the use of the FE estimator to estimate
these equations.

17 In addition, the imperfect wage indexation due to the lower bargaining power by
the poor is believed to have played a role in compressing lower wages at the time. See
Dornbusch and Simonsen (1983).
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Table Four: Estimates of Financial Development on Inequality, 1985-1994.

POLS (GINI)

M2t�1 -1.291 (-6.19)

M3t�1 -.704 (-5.21)

CREDITt�1 -1.126 (-8.12)

PERSONALt�1 -7.803 (-4.46)

INFLt�1 .052 (4.60) .052 (4.61) .046 (4.19) .034 (2.71)

UNEMP .240 (2.49) .271 (2.76) .227 (2.49) .402 (4.45)

Constant 53.86 (83.76) 53.45 (82.06) 54.55 (88.02) 52.88 (87.31)

F test 38.07 33.90 48.31 31.24

R2 .15 .13 .18 .12

FE (GINI)

M2t�1 -1.585 (-7.37)

M3t�1 -.987 (-7.05)

CREDITt�1 -1.052 (-7.43)

PERSONALt�1 -14.817 (-6.60)

INFLt�1 -.323 (-1.03) -.325 (-1.04) -.253 (-.81) -.419 (-1.33)

UNEMP .862 (7.94) .881 (8.10) .866 (8.00) .930 (8.65)

LR test 194.05 199.70 169.32 199.95

F test 2.87 2.81 2.88 2.73

R2 .37 .36 .37 .36

T-ratios in parentheses, number of observations: NT = 648. The estimated equation
is: GINIit=�+�FDit�1+INFLit�1+UNEMP it+uit, where GINI is the
measure of inequality, FD is the measure of �nancial development being used, INFL
is the in�ation rate, and UNEMP the unemployment rate. Source: author�s own

calculations.

When we take into consideration the measurement error and the reverse
causality issues, the FD-IV and FE-IV estimators deliver similar pictures.
The �rst panel of Table Five reports the FD-IV estimates in which most
�nancial development measures present signi�cant and negative e¤ects on
the Gini. For instance, a point increase in M3 would reduce inequality in
.57 points per year, and a point increase in PERSONAL would reduce the
Gini in .98 points per year. The estimates of in�ation present positive e¤ects
on inequality and the lagged estimates of unemployment are not entirely
signi�cant, which probably illustrates the presence of dual labour markets
in the medium run. Furthermore� in the �rst-stage FD-IV regressions the
identifying instruments are statistically signi�cant, and the regression-based
Hausman test for endogeneity suggests that we can actually reject the null of
no endogeneity, which justi�es the use of an instrumental variable estimator.

The estimates reported in the second panel of the Table� using the FE-
IV estimator and in�ation as the identifying instrument� con�rm that all
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measures of �nancial development have the ability of reducing the Gini.
For example, a point increase in M3 would reduce inequality in .71 points
per year, and a point increase in CREDIT would reduce the Gini in .62
points per year. The lagged estimates of unemployment are negative and
signi�cant, suggesting that the underground economy played a role in the
medium run in attenuating the regressive e¤ect of higher short-run unem-
ployment in the formal sector18. Moreover, in the �rst-stage regressions the
identifying instrument, (i.e. in�ation), is signi�cant and negative, which
suggests that the poor macroeconomic performance at the time was detri-
mental to �nancial development. Finally, the Hausman test rejects the null
of no endogeneity.

Table Five: Second-Stage Estimates of Financial Development on Inequality, 1985-

1994.

FD-IV (GINI)

�M2t�1 -6.97 (-4.36)

�M3t�1 -4.78 (-3.97)

�CREDITt�1 -.9.03 (-.82)

�PERSONALt�1 -8.24 (-2.25)

�INFLt�1 .046 (2.44) .048 (2.70) .028 (1.39) .031 (2.89)

�UNEMPt�1 -.669 (-1.96) -.517 (-1.64) -.213 (-.52) .003 (.02)

Hausman test 2.44 2.47 2.87 3.11

F test 158.95 104.56 8.96 11.05

FE-IV (GINI)

M2t�1 -9.38 (-6.03)

M3t�1 -5.92 (-5.87)

CREDITt�1 -5.22 (-8.43)

PERSONALt�1 -25.48 (-11.39)

UNEMPt�1 -1.65 (-6.12) -1.87 (-6.05) -.84 (-6.75) -.54 (-6.64)

Hausman test 5.04 5.08 4.71 3.42

F test 20.13 19.06 39.26 71.78

T-ratios in parentheses, number of observations: NT = 648. The estimated equation
is: �GINIit=��FDit�1+�INFLit�1+��UNEMP it+�uit, where GINI
is the di¤erenced measure of inequality, FD is the di¤erenced measure of �nancial develop-

ment being used, INFL is the di¤erenced in�ation rate, and UNEMP the di¤erenced

unemployment rate. The identifying instruments are the second lag of the measure of �-

nancial development being estimated, and the second lag of in�ation respectively. Source:

author�s own calculations.

18Fiess, Fugazza, et al. (2007) report evidence using Brazilian data covering the period
of 1983-1989, which suggests that the underground economy played an important role in
absorbing displaced workers from the formal sector at the time.
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Given the above, the estimates of PERSONAL and CREDIT fare well
against the Gini coe¢ cient in this panel time-series analysis. Moreover,
PERSONAL, di¤erently from the time-series analysis, presents the right
signs and its estimates are now statistically signi�cant, which indicates that
the sub-national analysis is picking up the e¤ect of more developed regions
in which personal credit is perhaps more widely available to the poor. This
highlights the potential of these particular measures in reducing inequality
through investment in productive activities.

Furthermore, the estimates of those measures more related to �nancial
adaptation, (i.e. M2 and M3), present the right signs and are statistically
signi�cant, indicating the importance of some sort of earnings protection
against the high in�ation seen in periods of poor macroeconomic perfor-
mance.

All in all, the results are statistically and economically signi�cant, and
robust for a range of data sets, �nancial development measures and estima-
tors, which reinforces the importance of these �ndings for policy purposes.
More fundamentally, the panel time-series estimates, for not su¤ering from
aggregation biases, seem to be pinpointing more accurately the e¤ects of
�nancial development on inequality.

4 Concluding Remarks

We examined the role of �nancial development in alleviating earnings in-
equality in Brazil during the 1980s and 1990s using the baseline time-series
analysis, and then the relatively novel panel time-series data and analysis.

The range of results presented in Sections 2 and 3 con�rms the theo-
retical prediction that �nancial development, in the role of a more active
�nancial sector has an impact in reducing inequality through the channel
of short and long-run investment in productive activities, even in periods of
poor macroeconomic performance. Moreover, �nancial depth proved to be
important also through the process of �nancial adaptation, that is, access
to �nancial markets and methods of deferring payment actually provided
insulation against the poor macroeconomic performance, in the role of high
in�ation, recurrently seen in Brazil during the transitional period between
the 1980s and �rst half of the 1990s.

The signi�cance of these results is mainly because: �rstly, we undertake
a needed national and sub-national study on the subject, which pinpoints
more accurately, when compared to international cross-sectional and panel
studies, the impact of �nancial development on inequality in a major de-
veloping country like Brazil. Secondly, in addition to the usual measures of
�nancial development we use alternative ones, M3 and PERSONAL, that
we believe capture more realistically the Brazilian economic reality at the
time. Furthermore, the results are statistically and economically signi�cant,
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and robust for di¤erent data sets and measures of �nancial development,
and di¤erent speci�cations and estimators.

Thirdly, we make use of the relatively novel panel time-series analysis,
which allows us to deal with issues such as non-stationarity, heterogeneity
and endogeneity in thin panels. Last, but not the least, the signi�cance
of this sort of historical study on the importance of �nancial development
on inequality during a prolonged period of high in�ation in a transitional
developing country like Brazil at the time is not only for the consistent
topicality of studying the causes and consequences of hyperin�ations, but
also because of the hyperin�ationary episode seen in particular emerging
countries, (e.g. Zimbabwe), and its dire consequences on particular economic
variables that happen to have an impact on economic welfare.

The main limitation at this point concerns the data available, though.
The information on monetary aggregates used to construct the measures
of �nancial development is still only provided at national level. Although
we explore the regional variation of the data, correcting and minimising
the possible measurement error present, we understand that the provision
of regional information on the monetary aggregates would certainly bring
more �exibility than we have at the moment in terms of empirical modelling.
On the other hand, this temporal limitation can not act as an impediment to
carry out such studies. We do manage to minimise the error caused by the
lack of regional information on monetary aggregates and construct regional
proxies of �nancial development that deliver signi�cant and robust results,
which are in line with the aggregate time-series evidence. Moreover, at the
moment there are no data on �nancial assets at an individual level in Brazil,
which would disaggregate this sort of information even further. Certainly
the availability of these sorts of data would allow us to investigate not only
the direct access to credit by the poorer, but also how well or badly they
are actually repaying their debts.

The main implication of the evidence is that the policy of making �nan-
cial and credit markets less clubby, more open and competitive, and there-
fore more widely available, has the advantage of being a non-distortionary
redistributive policy that helps to reduce the persistent inequality seen in
Brazil. Furthermore, it is also important to stress the importance of a sta-
ble macroeconomic environment� which comes with the implementation of
a better institutional framework� as a necessary condition for a more active
and deeper �nancial sector.

A natural extension of this paper would be a study of the impact of
�nancial development on inequality after the stabilisation of 1994-1995. In
principle, the more stable period would present the right conditions for an
increase in �nancial development, and consequently a continuing reduction
in inequality19. Furthermore, an investigation of the impact of in�ation

19Singh (2006), Singh and Cerisola (2006) and Santiso (2006) highlight the importance
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on �nancial development itself� (i.e. how the poor macroeconomic perfor-
mance of the 1980s and �rst half of the 1990s directly a¤ected �nancial
development)� and with that indirectly a¤ecting, (e.g. economic growth),
would be of some interest. All in all, the research agenda of the importance
of �nancial development and macroeconomic performance on inequality us-
ing national and sub-national data is relevant and has been overlooked so
far.
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