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Abstract

This paper has two main goals. The firgt is to complement the Argentine mean income series
with inequality estimates in order to obtain aggregate welfare series. Average income figures
are estimated from National Accounts while income inequality indices are calculated from the
Permanent Household Survey (EPH). Household income from the survey is adjusted for
nonresponse, underreporting and demographics. The second objective of the article is to check
the datistical significance of changes in inequality and welfare measures. Bootstrapping
techniques are used to that am. One of the main conclusions is that while welfare
assessments coincide among different value judgments in some periods (e.g. 1991-1994), they
widely vary in some others, particularly in the last four years (1994-1998), where the economy
experienced moderate growth and large increases in inequality. It is argued that the period
1994-1998 provides an unprecedented laboratory for distinguishing the socia preferences of
different analysts according to their evaluation of the performance of the Argentine economy.
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|. Introduction

A generd way of evauaing the economic performance of a country is through its per capita
income. However, this practice is vaid only when the evauator’s wefare function is utilitarian.
Except in this extreme case, measuring aggregate wefare involves not only knowing the mean but
aso other dements of the income digtribution. Particularly, a relevant characterigtic accompanying
the mean is the degree of inequdlity.

As is the case of saverd Latin American countries, Argentina has recently undergone a
period of drastic economic reforms aimed at sabilizing the economy and controlling high inflation.
The implementation of the Convertibility Plan succeeded in controlling prices, and the economy
grew rapidly as measured by its per capita GDP. On the other hand, income has become more
unequdly didtributed.

The main purpose of this work is to complement the Argentine mean income series with
inequality estimates, with the god of obtaining aggregate welfare series which would condtitute a
better measure of Argentina's economic performance than the commonly used per capita income
satistics.”

The drategy of this paper is to take as given the mean income Satigtics from Nationd
Accounts, in which the traditiond evauaions of economic peformance are based, and
complement them with our inequdity estimates based on microeconomic information from the
main household survey in Argentina: the Permanent Household Survey (EPH) conducted by the
Nationd Inditute of Statistics and Census (INDEC). A considerable effort in obtaining the most
accurate measure of the degree of inequdity is made. In particular, the origind datais adjusted for
non-response, income underreporting and demographic factors.

The inequdity and wefare indices are condructed using information originated in surveys
and, therefore, are subject to sampling variability. Nevertheless, the usud practice is, for instance,
to compare the vdue of some inequdity index for two different years, and assart that the
digtribution has become more or less unequa according to the sign of the difference between these
two vaues. This practice ignores the problem of sample variahility, since the difference in vaues

may not be large enough from a datistical point of view to assert with rative certainty thet it



comes from digtributions with different disperson. A second god of this paper is, precisdy, to
formaly test the significance of the changes in the inequality indices and the welfare measures.

The regt of the article is organized in the following way: section |1 briefly presents the
conceptud framework, and in section Il some methodological aspects are described. Non
parametric estimations of the didribution and badc gatidics of mean income, inequdity, and
welfare are presented in section 1. Section V includes the significance anadlysis. Findly, section

VI presents some concluding remarks.

II. Conceptual framework

A usud way of evauating an economy is using a Bergson-Samue son socid welfare function (W).
This function aggregates individud wefare levels usudly gpproximated by household income
adjusted by demographic factors (y;). Andyticaly,

W =W(y,,¥,,--Yy) 2.1
where N isthe number of individuds in the economy. The function W should not be interpreted as
the result of some socid aggregation mechanism, but as an ingrument of the andyst or the policy-
maker for evauating the welfare of an economy. This exercise necessaxily involves the aggregation
of individud wdfare leves the W function smply proposes an ordered and consstent way of
implementing this exercise.

Socid welfare functions are naturaly arbitrary since they depend on the andydt’s vaue
judgments. Nevertheless, it is common in the literature to propose anonymous, paretian,
symmetric and quasiconcave functions® Within the family of W functions, the abbreviated
welfare functions are of specid ussfulness, snce they only have as arguments the mean (n) and
an inequaity parameter (1).

W(Y,, Yy Yy )=V (ML) 2.2

Naturdly, it is expected that V be non decreasing in n and non increesing in |.
Additionaly, other redtrictions on V and | are necessary to assure the properties of Pareto,
symmetry and quasiconcavity.® Even if restricted to the set of abbreviated functions that satisfy



these requirements, the number of possible choicesisinfinite. In this pgper we limit the andyss to
functions that use the Gini coefficient (G) and the Atkinson index (A) as inequality measures. For
the case of the Gini coefficient, the abbreviated wefare functions used are those proposed by Sen
(2976):

W, =m(1- G) 2.3
and Kakwani (1986):
m
Wk - (1+ G) 2.4

A more genera function, proposed by Atkinson (1970) and extensvely used in the

literatureis
1
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The parameter € regulates the convexity of the socid indifference curves and it can be
interpreted as the degree of inequdity averson. When € tends to O, the socid wefare function
tends to the utilitarian one, i.e. inequality becomes irrdevant. When € approaches infinite, the
function converges to a Rawlsan one where only the income of the poorest individud is relevant.
This work consders two dternative vaues for the parameter of inequdity averson: 1 and 2. In
these cases the wdfare function takes the following form:

W, (e) =m(1- A(e)) withe=12 2.7
where A(€) is Atkinson' s inequality index using the parameter €.*

Findly, a utilitarian wedfare function (or Bentham function) reflects indifference to income

inequality, i.e.



W, =m 2.8

The use of socid welfare functionsis not necessary to evaluate the economic performance

of an economy when generdized Lorenz curves do not cross (Shorroks, 1983). In this work the
number of intersections is large, since many years are compared. For this reason and for

amplicity, we preferred presenting the anadlysis directly in terms of welfare functions.

I11. Methodological issues

In order to calculate welfare it is necessary to have estimates of mean income and some inequality
measure. ldedly, both parameters should be estimated based on the same digtribution, typicaly
the one arigng from household surveys. Neverthdess, given the motivation of this work
(complementing with didributive consderations the traditiond evauation of the Argentine
economy based on per capita income caculated with data from Nationa Accounts) the
methodology used is somewhat different. The remaining part of this section is devoted to explain
this methodology.

We use the concept of equivaent household income for gpproximating individud wefare
levels. Equivdent household income comes from dividing tota household income by the number of
equivaent adults in the family, raised to a parameter t, smaller than one, that captures household
economies of scae. The equivdent scae is the one cdculated by INDEC and the parameter t
takes the arbitrary vaue of .8, reflecting moderate scale economies.

The inequdity indices (i.e. the vaues of | in 22) are edimated with data from the
Permanent Household Survey (EPH) for the Greater Buenos Aires area, for each year between
1980 and 1998. The mean equivaent income (j.e. the vaue of n) could adso be computed with
data from these surveys. However, we decided to estimate changesin n from Nationa Accounts,
asthisisthe traditiona source used for evauating the Argentine economic performance. Aswe do
not have aggregate series of equivaent income, its changes are edtimated from changes in
disposable per capita income estimated with information of Nationa Accounts. Specificdly, (i)
incomes from EPH are adjusted 0 as the evolution of per capita income of this survey matches



the evolution of disposable per capita income, and (i) mean equivaent income is recaculated
using the adjusted data.

Summing up, this article takes the evolution of n asiit is estimated from National Accounts
and makes efforts for obtaining precise estimates of | with data from the EPH. The remaining part
of this section gives details of the adjusments implemented to obtain more precise estimations of
the degree of inequdlity in the income digtribution.

Adjustment for non-response

Not dl the individuds sdected to respond the EPH answer the questions about income. This
phenomenon can bias the inequality estimations if (i) non-response depends on income, and (i) if
the percentage of non-response varies with time. Unfortunately, we have strong presumptions
about the fulfilling of condition (i) and certainty about the fulfilling of condition (ji). The number of
people with incomplete household income report was about 25% at the beginning and in the
middle of the eighties and rose to 28% at the end of that decade. In the nineties the efforts of the
INDEC to mitigate the problem of non-response succeeded: the percentages fell dl over the
decade until they reached an 8% in the 1998 survey. Paradoxicdly, this decrease can cause abias
in the usud inequdity estimations that ignore non-response.

We use the predictions of an income determination model to assgn incomes to people that
do not answer. That isto say, those individuas that declare to work, but who deny to answer how
much they earn are assigned an income that is “smila™ to that of people in “Imilar” working,
demographic, and socio-economic conditions. In this paper the concept of “smila” makes
reference to a multivariate regresson context. The Appendix gives details about the procedure

implemented to assgn incomes.

Adjustment for income underreporting

A common phenomenon in household surveys is that of income underreporting. As in the case of
non-response, underreporting is a problem if it differs between income brackets and if it variesin
time. Unfortunatdly, it does not exis a Smilar mechanism to that of income imputation for the
correction of this problem, because it is not possible to identify people who underreport ther



incomes. The procedure we follow for atenuating this problem is to adjust for differentid

underreporting by income source. The tota income coming from each source is compared to the
vaues from Nationa Accounts for 1993.° Due to lack of information, the adjustment coefficients
ae assumed to be congant in time. The adjusment used implies that the coefficients for
underreporting are increasing in income. The richest people are the ones who underreport in a
greater proportion because they generate a bigger fraction of their income from returns to capitd,

being this factor the one that is, on average, more underreported than the others.

V. Inequality and welfare

In this section estimates of mean income, inequaity and welfare in Argentina are presented. After
an illugration of the digtributions with non-parametric methods (subsection 1V.1), indices are
cdculated and interpreted (subsection 1V.2). All the estimations are based on information of the
October waves of the EPH for Greater Buenos Aires (Capita Federal and Conurbano) for the
following years: 1980, 1982, and 1985 to 1998.

IV.1. Non-parametric estimations
Usudly, the study of income digtribution is made using only some relevant measures that capture
different aspects of interest. For instance, changes in mean income capture changes in the position
of income digribution; inequaity measures refer to the degree of concentration of the income
mass, independently of its pogtion; and welfare measures try to capture both characteristics
jointly. Although these measures generdly give enough information about economicdly reevant
digtributive issues, it is sensble to gart by estimating the income didribution itself, so as to count
with an adequate description of its main characteristics and tempora evolution. Given the clearly
explorative character of these edimations we use non-parametric techniques which provide
relevant information about the didtribution without relying on arbitrary and probably unredidtic
assumptions.

Usng the kernel method we estimated dendties for equivaent household income in
1980,1982, and 1985 to 1998. Due to space regtrictions, only the figures for the densities of the
logarithm of equivaent household income for some sdected years are presented. The details of



the estimation process are presented in the Appendix. Figure 4.1 shows a strong shift to the left of
the distribution between 1986 and 1989. The digtribution of 1991 shifts again to the right, without
reaching its position for 1986.

- Placefigure 4.1 here -

The three dengties shown in figure 4.2 are representative of what happened in the nineties.
An important part of the centra mass of income shifts to the right, while the lower tal of the
digribution tends to accumulate more income. This contrasts with the behavior observed in the
eighties where the period of extreme inflation shifts the whole didribution. Hence, the mean
increases during the 90's are essentidly due to a risng mass accumulation in the upper tal that
more than compensates the accumulation in the lower tal. Naturdly, this fact has important
consequences over the evauation of aggregate welfare that will be andyzed in the next subsection.

- Placefigure 4.2 here -

V.2, Summary measures
Table 4.1 presents the results of the estimations of the main series related to wefare andyss:
mean equivaent income estimated from National Accounts, Gini and Atkinson inequality indices,
and Bentham, Sen, Kakwani, and Atkinson wefare functions. All the series are presented in
indices making 1980=100.

- Place table 4.1 here -

Average equivaent incomeis shown in Figure 4.3. The average living standard fdll srongly
during the “lost decade’. After the economic crises of the beginning of the 80's, income
recovered until 1987, but decreased again in the find part of the decade, reaching the minimum
levels of the series in 1990. At the beginning of the nineties a phase of sustained growth Started.
Mean equivaent income grew at high rates snce 1991 to 1994, fdl in 1995 and increased again



during the following three years, but a lower rates. The average standard of living in 1998 was the
highest of dl the period considered (according to Nationa Accounts).’

- Place figure 4.3 here -

The evolution of inequality presented in the second pand of Table 4.1 is illudtrated in
Figure 4.4. The digtribution of equivaent income became more unequa between 1980 and 1982,
dightly improved towards 1985 and became successively more unequal in 1987, 1988 and 1989.
After a peak during the hyperinflation of 1989, income digperson declined substantialy, reaching
the most egditarian point of the period in 1991. Since then a new period of increasng inequdity
begun. Almogt dl the indices show a sustained increase until the present. In fact, 1998 appears to
be the year of greatest inequality in the whole period for any of the indices considered.®®

- Placefigure 4.4 here -

Changes in the socid wdfare leve are the result of changes in the mean and in the degree
of inequdity of the digribution. It is interesting to investigate the joint evaluation of these changes
made by dternative welfare functions. Figure 4.5 shows the five welfare series presented in the
lagt panel of table 4.1. Given that the evolution of W;,(1) does not differ sgnificantly from the
evolution of W, only the latter is presented.

- Placefigure 4.5 here -

In generd, the quditaive evauation of the annud changes in the economy is smilar
between the different functions consdered. Welfare fals dragticaly between 1980 and 1982
because of a strong income contraction and an increase in inequality. The decrease in aggregate
welfare lagted until 1985, dthough there was a dight ditributive improvement. The two following
years showed an opposite behavior: wefare improved due to the increase in mean income, and in

spite of the increase in inequality. ™



In the period 1988/89 Argentina experimented a strong contraction in the average living
standard and a subgtantia increase of inequality that led welfare to unprecedented low levels. In
1990 there was a new contraction, this time dighter, in the GDP, but inequdity levels decreased
subgtantialy. Only the Bentham function does not show an increase in the aggregate welfare level.

Between 1991 and 1994 the highest growth rates of the last two decades were observed.
The magnitude of these changes more than compensated the increase in inequality in dmost every
year of the subperiod. This is the reason why dl the indices show successve increases in
aggregate wefare, until reaching smilar levels to those of 1980. It is interesting to note the
coincidence, between the vaue judgments implicit in the different functions, that aggregate wdfare
in Argentinareturned in 1994 to the level of 1980.

In 1995 the Argentine economy experimented a strong contraction in its product and a
subgtantia increase in inequality that was trandated into an important decrease of aggregate
wefare. The evauaion of the magnitude of this decrease grestly differs anong the dterndive
welfare functions.

Since 1996 the growth path interrupted in 1995 was restarted. Growth rates were
generdly smdler in comparison to the previous expansve period. Inequality indices continued to
exhibit increases. In spite of this fact, there is coincidence between the different functions
congdered in showing a rise in welfare between 1995 and 1998.™ In spite of the coincidence in
the quditative evauation, the evauation of the magnitude of the improvement differs subgtantialy
between functions.

It is possble to distinguish two types of periods in the last 20 years. (1) periods of
economic crises with a strong decrease in the GDP and important rises on inequdity, and (2)
periods of economic recovery with moderate increases in inequdity. In the first group we find the
crises of 1980/82, 1988/89 and 1995. The expansive periods of 1986/87, 1991/94 and 1996/98
correspond to the second group. In 1985, 1990 and 1991 inequality decreased. These years do
not fit in any of the groups mentioned above. The periods of type (1) implied dragtic fdls in
welfare, while periods of type (2) generated increases.

From the andysis of this section it is possible to conclude that the sgn of the annud

change in welfare is the same as the Sgn of the annud change in mean income. However, the
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magnitudes of these variations can differ sgnificantly, especidly for functions that give a greater
weight to inequdity. This implies that while dmost every function coincides in the direction of the
annud change in welfare; there may exist huge differences when comparing the extreme points of
longer periods. Take the case of 1998 compared to 1994. While for the Bentham and Kakwani
functions aggregate wdfare in 1998 was clearly higher than in 1994; both years are smilar for the
Sen and Atkinson (with €=1) functions. In contragt, for the Atkinson function with e=2 the
evolution is opposite: welfare in 1998 was lower than wefare in 1994. In fact, the economic
performance in 1998 is evaluated as inferior to 1991 and smilar to 1987, two years that are
clearly worse than 1998 for the other functions considered.

This point suggedts that the different opinions about the economic performance of the
country, especidly in the last years, could be caused by different vaue judgments gpplied to the
same redlity. Even &fter reaching a consensus about al empirical issues rdated to the measurement
of aggregate welfare, it is probable that individuas with different vaue judgments have very
different assessments of the Argentine economic performance, not only in quantitetive terms, but
adso in quditative terms. Note that the divergence among vaue judgments in the assessments of
the performance of the economy is not an obvious phenomenon. In fact, it is noticed only in some
subperiods of recent economic history, particularly in the last 4 years.

This point dso suggests that the experience of the last years can be used to learn the socid
preferences of a given evauaor. For example, a podtive assessment of the economic
performance in the period 1994-1998 is congstent with some vaue judgments, and inconsistent
with others. In accordance to Figure 4.5 these last four years are an unprecedented |aboratory to

digtinguish the socid preferences of different andydts.

V. Statistical significance of theresults

Since surveyed households change period by period, the differences in the indices studied in the
previous section could be due to changes in income digribution, or smply to the fact that the
sample had changed, or to both factors. This section formaly addresses the Satistica significance
of the changes in inequdity and welfare measures. The problem of sample varigbility is studied
particularly for the inequality measures coming from the EPH. While the computation of per capita
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income by Nationa Accounts is surely subject to a Smilar problem, we do not count with the
necessary data to evauate its relevance.

We use resampling techniques like the bootstrap, which provide interval estimations and
disperson mesasures for the inequdity and wefare indices, in a smple and efficient way.
Additiondly, the same tool is used to implement tests for evauating the null hypothess of no
changes between two periods. For smplicity, the analysis concentrates in the Gini coefficient and
in the Sen index.

For the case of the Gini coefficient, the bootstrap isimplemented as follows:

1. Using the origind sample for agiven period, compute the Gini coefficient.

2. Using the origind sample as it were the population, take a sample (with replacement) and
cdculate the Gini coefficient for this subsample.

3. Repeat the previous sep a sufficient number B of iterations. Now there will be B
egimations of the Gini coefficient.”®

4. Usng the estimations of the previous step, caculate the standard error of the estimated
Gini coefficients. This represents the sample varigbility of the Gini estimated with the
origind sample.

5. For the caculation of the confidence intervad (G, Gs) a a 95% of dgnificance, sort the
Gini coefficients estimated in (3) from lowest to highest. Take asinferior limit G, the vaue
that leaves below a 2.5% of the estimated coefficients, and as superior limit Gg, the vaue
thet |eaves above the 2.5% of the estimated coefficients.

6. Repesat the procedure for dl the periods desired.

The procedure used to evauate the null hypothesis that the Gini coefficients for two
digributions are the same is amilar to the previous one. In this case, the population of interest
consgts of the incomes for a pair of given years. The bootstrap takes a sample with replacement
for each of the years involved in the comparison, cdculates the Gini coefficient for each and
computes the difference between them. According to the dudity between the interva estimation
and the hypothesis test, the test rgjects the hypothesis of equdity between the coefficients if the
confidence interval estimated for the difference of the Gini coefficients does not include the number

Z&x0.



The remaining part of the section presents the results of applying this procedure to the Gini
coefficient and the Sen welfare index.

Inequality

Table 5.1 shows the estimated Gini coefficient for each year, its bootstrapped standard error, and
the corresponding confidence interval for a 95% of sgnificance. Given the large Size of the sample,
we can expect the Gini coefficients to be estimated with high precison. Thisis reflected in the low
values of the standard errors. The fourth column, that contains the coefficients of variation of the
Gini, shows that the sandard error isdmost dways inferior to the 2% of the coefficient.

- Place table 5.1 here -

Table 5.2 shows the reaults of the equdity test for the Gini coefficients for severd pairs of
years.™* The third column shows the differences between the Gini coefficients for each pair of
years. Columns 4 to 7 show the percentiles of the distribution of these differences. For example,
the numbers in columns 5 and 6 correspond to a confidence interva of 90%. According to the
previoudy described procedure, the null hypothesis of equdity between the Gini coefficients is
rgected if the confidence interva for this difference does not include the number zero. In each row
it isindicated with a“*” whether the null hypothesisis rgected for asignificance leve of 0.95. The
table indicates that, for example, compared with 1997, the years 1982, 1985, 1991 and 1993
had lower levels of inequdity (as measured by the Gini), even congdering the problem of sample
vaiability. The only years with a higher Gini coefficient are 1989 and 1995. However, in none of
these two years the difference in the Gini coefficients was sgnificantly different from zero in
getigtic terms.

- Placetable 5.2 here -

Table 5.3 shows a simmary of the results for the nineties. As it can be observed, the
cases in which equality can not be rgected correspond, in genera, to comparisons between
successive years. Except in two cases (1994 and 1995 with respect to their previous years), in the
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rest of the comparisons between consecutive yearsit is not possible to rgect the null hypothess of
absence of changes in the Gini coefficient. This implies an important point: changes in inequality
occur dowly. In generd it is precipitated to enounce propositions about the evolution of inequality
from the observetion of the Gini coefficient for two consecutive years. This result also has
implications about the recommended frequency of the digributive andyss based on houseshold
surveys. According to the evidence of the last years, a frequency smaler than two years would
possibly capture more sample variability (noise) than red changes (Sgnd).
- Place table 5.3 here -

Welfare

Wdfare measures have two sources of sample variability: the inequdity measure and the mean
come from random samples. The previous section discussed drategies for deding with sample
vaiability in inequality measures. Unfortunady, this procedure can not be agpplied to the
egimation of per capita income from National Accounts due to lack of disaggregete information.
So, the andlyssis exclusvely concentrated in the sample variability that comes from the variagbility
in the inequdity index. For smplicity in the expogtion, only the results for the Sen index are
presented. Table 5.4 shows the observed vaue for this index with base 1980=100, and the
edimates, using the bootstrap procedure, of the stlandard error, the coefficient of variation and the

confidence interval at a 95%.

- Place table 5.4 here -

The inequdity tests presented in Table 5.5 show a higher degree of rgection of the
hypothesis of equdity between two years than in the case of the Gini. For example, athough the
difference between the Gini coefficients for 1991 and 1993 is not datidicaly dgnificant, the
increase of mean income between these years was big enough to generate a datisticaly significant
difference in the Sen index (assuming absence of mean variability). There are years in which a
contrary phenomenon is observed. The Gini coefficient for 1993 is Sgnificantly lower than the one
for 1997, but the Sen indices are not different in agtatistic sense.

14



- Placetable 5.5 here -

The results of this section confirm that the analysis of changes in income didtribution and
welfare performed in the previous section is in generd not contaminated by the problem of
sampling variability snce most of the observed changes reflect indeed changes in the underlying

distributions of income.

V1. Concluding remarks

The measurement of an economy’s performanceis an obvioudy relevant task. This paper presents
results for the case of Argentina, which experienced a process of drastic economic reform in the
last decade. The per capita income series is complemented with estimates of the degree of
inequaity in the didribution, so as to obtan dterndive aggregate welfare measures. The
cdculation of inequdity includes some adjustments to the origind EPH data that are generaly not
consdered jointly in the literature. Findly, the article emphasizes the need of evauating the Satistic
sgnificance between two indices for enouncing propositions about the change in inequdity or
welfare.

One of the main conclusions of the paper is that though in genera for al vaue judgments
congdered the Sgn of the annua change in wefare is the same as the Sgn of the annua change in
mean income, the wedfare assessment of longer periods widdy varies across different vaue
judgments. In particular, for some functions wefare has clearly increased in the period 1994-
1998, while for some other functions it has decreased. This point suggests that the different
opinions about the economic performance of the Argentine economy could be caused by different
vaue judgments gpplied to the same redlity. This divergence in the assessments of the economy is
not an obvious phenomenon. In fact, it is noticed only in some subperiods of recent economic
history, where a rgpid GDP expanson and a marked increase in inequality leave room for
divergences in the welfare gppraisal of the economy. It is argued that the period 1994-1998
provides an unprecedented laboratory for distinguishing the socid preferences of different andysts
according to their evaluation of the performance of the Argentine economy.
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Appendix

Income imputation for non-response *
Income imputation for non-response is made for two separated groups of individuas. those who
have labor earnings and those who are retired. For the first group we run a regression of the
logarithm of hourly labor income as a function of severd independent variables that try to capture
demographic characteristics (age, age squared, sex, maritd status), occupationa characteristics
(work experience, formd or informd, sector of activity and skills) and the maximum educetiond
leved attained by the worker. The estimated model is used to predict the hourly income of workers
that do not answer the income question of the survey. That hourly income is multiplied by the
number of working hours reported in the survey to obtain the monthly [abor income. The modd is
edimated by least squares weighted by the importance of the household in the population (using
the weights provided by the EPH).*® The regression is estimated for individuals who are between
14 and 74 years old with positive monthly working hours smdler than 85 and who declare to have
incomes from wages or from sdf-employment. For 1998 the imputed average hourly wage was
18% higher than the average per hour wage of the workers who answered the income questions.
In the case of retired individuas the absence of potentialy relevant variables in the survey
decreases the explanatory power of the regression. The variables included (age, age squared, sex,
civil status and maximum educationd level) are dl sgnificant, at 10%, with the expected sgns and
order of magnitudes. For 1998, in contrast to the case of active workers, the average vaue of the

predictions arising from the modd is lower than the red average.

Non-parametric estimations'’

Let Y be a continuous and postive random variable that represents the income digtribution, that
has the digtribution function F(y)=Pr(Y£y), and denote with f(y) the densty function. For the
edimation we count with a sample of n observations, whose redlizaions are denoted with

Yi=1,...,n. Thekernel estimator of f(y) is

[N

<
1

=<

f(y)=

S|

o
=y
el Y end

Qos
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where K(2) is any continuous, symmetric a zero, and unit integrd function. h is known as the
smoothed parameter. Intuitively, the estimator can be interpreted as the proportion of points that
fdl into a“window” of width h around the point y, where the contribution of each one of them to
the total is regulated by the weight function K(2). For example, if K(2=1if z1 (0,1) and O
otherwise, then the estimator counts the proportion of observations that fal in a symmetric interva
of width 2h around y, what usualy corresponds to a hisogram.

The choice of the smoothing parameter implies a trade-off between bias and variance: a
higher h implies consdering information that is more far away from the point of interest y, what
reduces the variance of the estimator by increasing the number of points, but with the cost of
introducing a higher bias by consdering less rdevant information. A smal h tends to produce
unbiased but very variable estimations, while avery big h produces smooth but biased estimations.
The problem of the choice of the bandwidth is crucid, and even being intensvely sudied in the
literature, it does not exist an automatic and commonly accepted solution. Given the exploratory
character of thiswork, severd authors (Silverman (1986), Deaton (1997)) suggest choosing h by
visud ingpection, garting with asmal h and increasing it until a reasonable smoothing has been
reached. Thisis the procedure followed for this paper. The choice of the kernd is aless important
problem (Slverman, 1986). For amplicity we have worked with a gaussan kernd, i.e. K(2)

corresponds to the standardized norma density function.
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Figure4.1
Density of the logarithm of equivalent income
Greater Buenos Aires, 1986, 1989 and 1991

Non-parametric estimation

Figure 4.2
Density of the logarithm of equivalent income
Greater Buenos Aires, 1991, 1995 and 1998

Non-parametric estimation
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Argentina, 1980-1998. Index base 1980=100

Table 4.1

Mean, inequality and welfare indexes

Mean Inequality Welfare

Gini A(1) A(2) Wh Ws Wk Wa(1) Wa(2)|
1980 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1982 93.9 103.2 107.2 104.4 93.9 91.8 93.0 91.5 90.6
1985 82.4 102.4 103.6 102.8 82.4 81.0 81.9 81.4 80.6
1986 87.8 102.1 105.1 104.1 87.8 86.5 87.2 86.3 84.9
1987 93.6 107.9 113.5 110.3 93.6 88.5 91.5 89.3 86.0
1988 91.7 108.6 118.6 119.6 91.7 86.2 89.5 85.9 77.4
1989 82.5 113.8 124.7 123.7 82.5 74.5 79.3 75.5 66.9
1990 80.9 99.8 99.9 102.4 80.9 81.0 80.9 80.9 79.3
1991 85.4 97.4 93.1 92.2 85.4 86.9 86.0 87.4 90.6
1992 91.9 99.7 99.3 98.5 91.9 92.2 92.0 92.1 93.0
1993 97.5 99.7 99.3 104.2 97.5 97.7 97.6 97.7 94.3
1994 101.7 105.1 108.9 103.4 101.7 98.1 100.2 98.6 99.0
1995 98.9 1125 124.1 120.5 98.9 90.3 95.4 90.8 82.8
1996 103.2 1115 122.2 124.7 103.2 95.0 99.9 95.4 82.9
1997 108.8 1125 126.6 122.5 108.8 99.3 104.9 98.9 89.3
1998 110.4 115.4 129.6 127.6 110.4 98.5 105.6 99.3 86.1

Source: Author’'s calculations based on data from National Accounts and the Encuesta Permanente de
Hogares, October, GBA. Mean corresponds to the average equivalent income estimated from EPH and
national per capita disposable income (constructed with information of National Accounts, DGI, ANSES,
ANA, BCRA and INDEC). Gini and Atkinson (with €=1,2) inequality indexes are computed from the EPH of the

Greater Buenos Aires. Wy=Bentham, Ws=Sen, W,=Kakwani and W,(€) = Atkinson with a parameter e.
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Figure 4.3
Mean equivalent income
Argentina, 1980-1998
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Figure 4.5
Welfare

Argentina, 1980-1998
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Table 5.1
Sample variability of the Gini coefficient
Observed values, standard errors, coefficients of variation and confidence intervals

Y ear Observed Standard Coefficient Confidence interval 95%
eror of variation
1980 0,4104 0,0085 2,1% 0,3931 0,4269
1982 0,4233 0,0161 3,8% 0,3928 0,4576
1985 0,4195 0,0092 2,2% 0,4021 0,4383
1986 0,4190 0,0066 1,6% 0,4072 0,4326
1987 0,4426 0,0082 1,8% 0,4273 0,4584
1988 0,4457 0,0069 15% 0,4335 0,4606
1989 0,4671 0,0069 15% 0,4532 0,4804
1990 0,4095 0,0086 2,1% 0,3938 0,4282
1991 0,3999 0,0083 2,1% 0,3852 0,4154
1992 0,4090 0,0076 1,8% 0,3942 0,4243
1993 0,4092 0,0061 15% 0,3976 0,4204
1994 0,4313 0,0074 1,7% 0,4152 0,4455
1995 0,4617 0,0080 1,7% 0,4483 0,4768
1996 0,4573 0,0079 1,7% 0,4428 0,4738
1997 0,4617 0,0083 1,8% 0,4444 0,4764
1998 0,4737 0,0079 1,7% 0,4594 0,4890

Source: Author’s calculations based on the EPH.



Table 5.2

Equality tests for the Gini coefficient

Years Difference Per centiles Standard | Reects
0,025 0,05 095 0975 Error | equality
1982 1985 | 0,0038 -0,0330 -0,0266 0,0371 0,0429 0,0199
1982 1987 | -0,0193 -0,0509 -0,0464 0,0156 0,0262 0,0206
1982 1989 | -0,0437 -0,0755 -0,0732 -0,0114 -0,0023 0,0196 *
1982 1991 | 0,0235 -0,0089 -0,0047 0,054 0,0597 0,0182
1982 1993 | 0,0141 -0,0203 -0,0142 0,0472 0,0522 0,0192
1982 1995 | -0,0384 -0,0754 -0,0687 -0,0092 -0,0046 0,0184 *
1982 1997 | -0,0384 -0,0738 -0,0656 -0,0053 -0,0020 0,0201 *
1982 1998 | -0,0504 -0,0803 -0,0776 -0,0213 -0,0175 0,0165 *
1985 1987 | -0,0231 -0,0427 -0,0412 -0,0047 -0,0005 0,0116 *
1985 1989 | -0,0475 -0,0690 -0,0659 -0,0281 -0,0259 0,0117 *
1985 1991 | 0,0197 -0,0032 -0,0004 0,0368 0,0410 0,0121
1985 1993 | 0,0103 -0,0084 -0,0050 0,0283 0,034 0,0101
1985 1995 | -0,0422 -0,0652 -0,0630 -0,0249 -0,0202 0,0116 *
1985 1997 | -0,0422 -0,0635 -0,0619 -0,0247 -0,0211 0,0116 *
1985 1998 | -0,0542 -0,0778 -0,0740 -0,0355 -0,0325 0,0121 *
1987 1989 | -0,0245 -0,0460 -0,0418 -0,0089 -0,0065 0,0103 *
1987 1991 | 00427 0,0267 0,0287 0,0615 0,0648 0,0105 *
1987 1993 | 0,0334 0,0157 0,0184 0,0485 0,0515 0,0093 *
1987 1995 | -0,0191 -0,0372 -0,0341 -0,0022 0,0012 0,0103 *
1987 1997 | -0,0191 -0,0390 -0,0363 0,0003 0,0017 0,0110
1987 1998 | -0,0311 -0,0545 -0,0491 -0,0135 -0,0112 0,0113 *
1989 1991 | 0,0672 0,0463 0,0493 0,0850 0,0880 0,0112 *
1989 1993 | 0,0579 0,0391 0,0416 0,0730 0,0780 0,0103 *
1989 1995 | 0,0053 -0,0161 -0,0126 0,0229 0,0294 0,0114
1989 1997 | 0,004 -0,0145 -0,0122 0,0249 0,0275 0,0110
1989 1998 | -0,0066 -0,0260 -0,0230 0,0095 0,0110 0,0103
1991 1993 | -0,0093 -0,0288 -0,0262 0,0057 0,0116 0,0104
1991 1995 | -0,0619 -0,0840 -0,0802 -0,0421 -0,0381 0,0118 *
1991 1997 | -0,0618 -0,0819 -0,0792 -0,0437 -0,0415 0,0110 *
1991 1998 | -0,0738 -0,0925 -0,0908 -0,0543 -0,0507 0,0111 *
1993 1995 | -0,0525 -0,0764 -0,0702 -0,0360 -0,0316 0,0109 *
1993 1997 | -0,0525 -0,0709 -0,0683 -0,0361 -0,0335 0,0100 *
1993 1998 | -0,0645 -0,0825 -0,0804 -0,0502 -0,0470 0,0095 *
1995 1997 | 0,0001 -0,0197 -0,0178 0,0211 0,0246 0,0118
1995 1998 | -0,0120 -0,0308 -0,0280 0,0058 0,0082 0,0102
1997 1998 | -0,0120 -0,0309 -0,0284 0,0064 0,0079 0,0105

Source: Author’s calculations based on the EPH.
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Table 5.3
Observed difference in the Gini coefficients
Equality tests for the nineties

1991 1992 1993 1994 1995 1996 1997
1992 (-.0092)
1993 (-.0093)  (-.0002)
1994 -0.0314  -0.0223  -0.0221
1995 -0.0619  -0.0527  -0.0525  -0.0304
1996 -0.0575 -0.0483  -0.0481 -0.0261  (.0044)
1997 -0.0618  -0.0526 -0.0525 -0.0304  (.0001)  (-.0043)
1998 -0.0738  -0.0647 -0.0645 -0.0424 (-.012) -0.0164  (-.012)

Note: The numbers between parenthesis correspond to the cases where equality between
coefficients is not rejected

Table 5.4
Sample variability of the Sen welfare index
Year Observed Standard Coefficient Confidence Interval 95%
Error of Variation
80 100.00 1.45 1.45% 97.19 102.92
82 91.83 2.56 2.79% 86.38 96.69
85 81.12 1.28 1.58% 78.49 83.55
86 86.52 0.98 1.14% 84.49 88.28
87 88.48 1.30 1.47% 85.97 90.91
88 86.20 1.07 1.24% 83.89 88.10
89 74.57 0.97 1.29% 72.70 76.51
90 81.01 1.17 1.45% 78.45 83.17
91 86.92 1.20 1.38% 84.67 89.04
92 92.11 1.18 1.28% 89.73 94.42
93 97.69 1.01 1.04% 95.85 99.61
94 98.09 1.27 1.30% 95.65 100.86
95 90.28 1.34 1.48% 87.75 92.54
96 94.98 1.37 1.45% 92.09 97.52
97 99.33 1.53 1.54% 96.62 102.51
98 98.54 1.48 1.51% 95.68 101.21




Table 5.5

Equality tests for the Sen welfare indexes

Years Difference Per centiles Standard Rejects
0.025 0.05 0.95 0.975 Error equality

82 85 6.3184 1.6704 3.0583 8.9218 9.4822 1.8418 *
82 87 1.9754 -1.8076 -1.3982 4.7330 5.2247 1.7696

82 89 10.1825 6.0853 6.9759 12.8856 13.0665 1.7780 *
82 91 2.8979 -0.5296 0.1500 5.2670 5.3978 1.7047 *
82 93 -3.4525 -7.2336 -6.5595 -0.8492 -0.5695 1.7159 *
82 95 0.9146 -2.9809 -2.3009 3.6206 3.9369 1.7633

82 97 -4.4199 -7.9906 -7.5040 -1.7724 -1.5435 1.7979 *
82 98 -3.9536 -7.9622 -6.8545 -1.7385 -1.1156 1.7749 *
85 87 -4.3429 -6.1499 -5.9466 -2.5646 -2.3083 1.0394 *
85 89 3.8641 2.1785 2.5068 5.4217 5.6699 0.9011 *
85 91 -3.4205 -5.1147 -4.8508 -1.7348 -1.5267 0.9615 *
85 93 -9.7709 -11.8916 -11.3067 -8.2042 -7.8466 1.0019 *
85 95 -5.4038 -71.4774 -7.1874 -3.5963 -2.9257 1.1459 *
85 97 -10.7382 -12.6422 -12.2825 -9.0054 -8.7186 1.0663 *
85 98 -10.2719 -12.3559 -12.0595 -8.3401 -8.1668 1.0580 *
87 89 8.2071 5.9766 6.5118 9.8402 9.9377 0.9776 *
87 91 0.9225 -0.9883 -0.7932 2.3282 2.7257 0.9893

87 93 -5.4280 -7.4207 -7.0608 -3.9502 -3.7651 0.9682 *
87 95 -1.0608 -3.0572 -2.8325 0.4765 0.9055 1.0254

87 97 -6.3953 -8.5883 -8.2517 -4.4956 -4.2243 1.1445 *
87 98 -5.9290 -8.3041 -7.7790 -4.1780 -3.8385 1.0982 *
89 91 -7.2846 -9.4172 -8.9370 -5.7884 -5.7018 0.9642 *
89 93 -13.6350 -15.1846 -14.8561 -12.1209 -12.0504 0.8453 *
89 95 -9.2679 -11.4880 -10.8886 -7.8184 -7.6616 0.9905 *
89 97 -14.6023 -16.9641 -16.6023 -12.9340 -12.3297 1.0989 *
89 98 -14.1361 -16.0602 -15.6545 -12.5357 -12.1697 1.0015 *
91 93 -6.3504 -8.3321 -7.9870 -4,6853 -4.4963 1.0233 *
91 95 -1.9833 -3.6703 -3.4127 -0.1911 0.1132 1.0058 *
91 97 -7.3177 -9.3269 -8.9986 -5.3486 -4,9376 1.1252 *
91 98 -6.8515 -8.8156 -8.4327 -5.1907 -4.8973 1.0286 *
93 95 4.3671 2.5082 2.7631 6.2253 6.6455 1.0491 *
93 97 -0.9673 -2.9322 -2.6666 0.9888 1.4555 1.1183

93 98 -0.5010 -2.5793 -2.2867 0.9831 1.1315 1.0409

95 97 -5.3345 -7.6185 -7.1886 -3.7470 -3.4646 1.1278 *
95 98 -4.8682 -7.0035 -6.7318 -3.0513 -2.6735 1.0931 *
97 98 0.4663 -1.7931 -1.5845 2.0631 2.3179 1.1504

Note: The differences correspond to the level of the Sen index.

Source: Author’s calculations based on the EPH.
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! Previous work on welfare estimation for Argentina are Diéguez and Petrecolla (1976), Gasparini and
Weinschelbaum (1991) and Gasparini (1999).

% See, for example, Lambert (1993) and Mas Colell et al. (1995).

® See Lambert (1993) and Amiel and Cowell (1996).

* In fact, when e=2, the right-hand side of (2.7) represents the absolute value of the resulting abbreviated
welfare function.

® Naturally, this procedure has pitfalls caused by the lack of information on relevant variables. Particularly,
while the mean is calculated at national level, the distribution refersto Greater Buenos Aires, mainly due to the
absence of surveysthat cover the whole analysis period for the rest of the country.

® Thereis no information for the national income discriminated by income source for other years of this decade.
" The evolution of mean equivalent income estimated from the EPH for Greater Buenos Aires is fairly
consistent with figure 4.3. The greatest difference is the significantly lower levels of mean income registered in
the EPH in the nineties, with respect to National Accounts. It would be very important to have a study of the
possible causes of these differences.

® Note that this analysis is based on indices that come from a sample of the population, and consequently,
they are subject to the problem of sample variability. In the next section an evaluation of the robustness of the
propositions about the changes in inequality based on sample measuresis made.

° In Convenio (1999) the impact of the three income adjustments is evaluated: non-response, income
underreporting and demographic factors. The main result is that while the three adjustments significantly
modify theinequality level, they do not alter the majority of the conclusions with respect to itstrend.

19 All these propositions are subject to the statistic significance analysis of the next section.

" There are divergences in the evaluation of 1998 compared to 1997: while the Bentham, Kakwani, and
Atkinson (with e=1) functions show an increase of welfare, the rest of the functions shows a decrease.

2 This section is based on Gasparini and Sosa Escudero (1999) and Mills and Zanvakili (1997) who have
recently used bootstrap techniques for evaluating the significance of the income distribution measures. We
refer to these sources for technical details and an evaluation of the performance of the bootstrap in this case.

3 The appropriate number of replications is an important issue, and is actually being discussed in the
literature. Generally, it is recommended to use a number of replications not smaller than 200 for the estimations
of the standard errors. See Buchinsky and Andrews (1997).

¥ To save space, not all the possible combinations are shown. They could be obtained by request from the
authors.

1> See Convenio (1999) for amore detailed description of the method used and some results.

® The estimation by OLS could generate selection bias by ignoring the individuals that do not declare
incomes. In this case it would be convenient to estimate the model using the Heckman correction. However, as
we do not have a satisfactory model for the decision of not declaring incomes, we decided to use OLS. The
possible selection bias is accepted to avoid the possible bias introduced by misspecification of the selection
model. Several authors (see Maloney (1998)) have reported and quantified the fact that the selection bias is
comparatively smaller than the bias introduced by misspecification.

7 Silverman (1986) and Pagan and Ullah (1999) present abundant details on the subject. Hall (1994) and Deaton
(1997) are relevant references from an econometric point of view. Recent applications to the problem of
estimation of income distribution are Schulter (1996), Burkhauser et al. (1999), and for the Argentine case,
Botargues and Petrecolla (1999).
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