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1. 1Introduction

Thévanalysis of the importance of socioeconomic characteristics of
hoﬁseholds in the determination of incomé distribution has already won a
good reputation in the literature. This paper attempts a contribution on
this line by applying a technique, not yet explored1 in order to evaluate
the independent and joint,effects“df eéodomic and social attributes of house-
- holds andv;heir c&ngribq;ions_to total inequality. The methodology first

suggested b&iﬁhaftSEﬁénya and~MAlénobis /1/ and developed by Pyatt /11/ and

Fei, Rénis and Kuo, /4/ and {5/, is eXténded tO“aliOW”for multivariate analysis.
The;4¢¢omposiﬁion of the Cini coefficient is caffied‘out in a way that_disf
c:iminétes diffefeh;gs'in income #ié;ribufion subborting and contradicting a.
;,ﬁget pfﬂhypo;pesis;  | | |
The baéic inférmafioh w;s téﬁéﬁ from an as yet &ﬁpublished‘survey of
" family incomes aqd expenditures in the Greater Buenos Aires /8/ designed and
'_ptoéeSsed by using a methodology developed in the ECIEL Programz for a number
of urban centers in Latin Americé. The survey collected information on incomes,
.gxpenditures, and attributes of houseﬁolds and individuals for the reriod going
from July 1969 to. June 1970;

Section 2 sketches tﬁg decomposition.of the Ginl coefficients. Segtion
3 summarizes the main features of income distribution in the Greater Buenos
Aires and presents a decomposition of the Gini coefficient-in order to link
the gize and the Junctional distributions. Sectiou 4 examines the rolé ﬁlayed
by socioeconomic variables in the determination of inequality by means 6f a
multivariate analysis. Section 5 studies the_aséociation among the variables.

Section 6, finally, states briefly the main features and results of the research.




2. Methodology of Gini Decomposition .

The Ginl coefiicient fcor any bopulatiqn of size n with n income levels
can be expressed as-the mean of all possible income differences between units,

measured in terms of the population ave:age income, that is,

c=% 1 I o~ py * Max (0, ¥, =7 (E.1)

. Ghere C is the Gini coefficient, y, and y, are income levels, p, and p, are
i h] i 3

population shares, and M average 1ncome.

Since G is a sum of income differences veighted by populatien share33
it-cnn be~dissaggregated in many ways. Particularly, when the population is
classified into a number of mutually exclusive classes, the coefficient can
be decomposed into the sum of weighted income differences between units be—
longing to the same classes and the sum of income differences between units
of'differeﬁt groups. The first set of terms expresses inequality within
‘classes,.and it can be written as tﬁe sum of the Gini coefficients of the
;Iazses-veighted by ghe product of the co;:esponding poprulation and income
- shares.

On. the other hand, those componeﬁts Qbﬁained by comparing incomes
of units belonging te different classes can be divided into those that can
be summarized by differences in the average incomes‘of classeg'and those
that appear when distributions of classes overlap.

.In'fact,.for any two classes, h and k, it can be shown that th.

the veighted sum of differences in incoues, as defined ebove, between units

belonging to k with regard to those belonging to h, can be written as

TR R A B W - @20




where Mk and Hh arelthe average incomes of classes k and h, relative to

the total average income. Exﬁression (E.2a) indicates how inequality origi-
nated in income differences between units beloqgiﬂg to different classes cah-
. be decomposed. Assuming that M >4, D> 0 means that there are households
in h.(the class with lower average income) that have igcomeé larger than those
of some units in k, that is to say, that distributions ovetlapf Atutﬁe same
time, it shows that income differences between households in k and those in h
can bezexpresged by ﬁhe difference in avéf#gé;inéoﬁes.weigﬁted by papnla§i§n
shares, plus a term equivalent to bhk' On théféthér hand; (E.2a) can be
rewritteﬁ as | | |

Dp ¥ D = Py Pt O = M)+ PPy (R

1

Hence, inequality accounted for by income differepces of units be-
longing to differént classes include an effect_éf differences in average
incomes and an effect of overlapping distributioﬁs. Itlis also clear that half
of this last effect is due to income differences emerging because some in-
comes of h are higher fhan some of k, and the other half to the opposite
sicuation. .

Summing up, the Gini Coefficiént can be disaggregated iﬂto three effects:
the effect of inequality within classes; the effect of average income differences
between classés; and the effect of overlapping,disttibutions. We will refer
to them simply as inequality effect, differences effect, and overlapping effect,
respectively. | |

This decomposition has several 1nteresting propertiés, To begin with,




_ any of the three effects can in turn be disaggregetcd to allow for more deteiled
analysis, Moreover, this kind of disaggregation makes it possible to test
.hypcthesis:.‘ For example, the assertion that individuals belonging tec the
.¢lass k have higher incomes than tixose belonging to h can be confronted with
-the results of the disaggregation. 'fhe part of the Gini coefficient ac'cOunted
by the incquelity effect neither supports nor contradicts the hppothesis. In |
- turn, the differences cffect would support the hypothesis if Hk Hh end would
""contredict 1t if Hh Hk Finally, half of the. ovetlapping effect vould con-
tradict and half’ would support the hypothesis.

In addition, the disaggrcgation just presented can readily be ttans?for'-.
wmed in another tha: links the functional and the sizc distribution of income.s
Siuce the Gini coefficient 13 defincd as thc sum of weighted differences that
'contradic: end of those that support a given hypothesis (d +d), we can also
compute the net gap of differences (d - d-), end then define |

padod | - (.3)

d +d

l'vould bc equal to 1 1f all income differences supported the hypothesisk; it would
~be = 1 1f all of them contradicted it. Positive values of R indicate that
the income differences euppoptipg the hypothesis outweigh those chat
contradict it. The opposite is true when R is negative. |

Consider now the distribution of income of a given source (k) among
all the individuals in a given population and the relation between this particular
- distribution and Fh‘f: of_ total income among the same -populetion. The hypothesis
that income from this source increases with total income can be tested as pre-

viously indicated. If R is positive, it means that inequality in the income
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-distribution from such a source adds to total inequality. Oa the contrary, a
negat;ve value ova wouldrindicate that inequality‘in the distribution of in-
come frém source k diﬁinishes-total inequality.

It can be shown that if there are s sources of-income, the Gini

coefficient can be written as

8 : : )
G = 2 ¢k ° Rk . Gk N - (E.[‘)
k=1 : : : _

where ¢, 1is the share in income of source k. This decomposition links
size distribution and sources of income. We-tﬁrn~now to the consideration

of the corresponding results for the Greater Buenos Aires.




3. Siievﬁisffibufidn.ind Sources of Income

Let us start looking at the size distribution of total family 1ncome6
in the Greatethuenos Aifea, shown in Table 1. The Gini coefficient (0.3826)
is smaller than any other obtained for the various Latin American cities in-
. ¢luded in the ECIEL project, as can be seen comparing with results presented
in /6/. Itialsoﬁteveals a greater inequality‘thanbthe one founded in [10/
for Australian urban centers. B ,»V | « .

Ibe overall 1nequality includes relatively large differences in both

extremes- of the dis:ribution and rather snall ones in the 1nteruediate

intervals, as Table 1 nakcs.clear., The ‘shares of income derived-from the
several sources cons-de*ed varies in each btacket.7 thes and salar*es have
t relatively large and decreasing share from the second to the eighth bracket,
and a lower‘partictpation'in-the first and especially iz the highest income».
l:lnterval. income from self;euplbyment shows ;he.opposite pattern, with a‘
share that decreases in the first three brackets and then incresases, reaching
its highest vglu; for upper income families. Transfers are important only
in the first three brackets, while imputed rents8 increase steadily with
income. Income from ownership of capital is important only in the highest

~ income group.

The distribution of the different income sources contributes to total
ineqﬁAlity as ;ﬁawnﬁin Table 2. Wages and salaries are more evenly distributed
than any other kind of income, while 1ncom§s from capital and transfers haje
.the largest inequalities. The Gini coefficient_for self-employment is also
high, iessencialiy‘because this kind of income is earned both by low income
9

groups and by professionals and others on ‘the top of the distribution.

As it was shown in E.4, these inequalities in the sourcee of income play
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TABLE 1

DISTRIBUTION OF TOTAL HOUSEHOLD INCOMES IN THE GREATER BUENOS AIRES

- (July 1969 ~ June 1970)

Percentage

Income Number of _ Incomes Average
Intervals Households : Income . Differences
(current - of Each of Average
pese) (as % of totaD Coverens Becoecn
‘ -pesos)\urlgtg;v§ls
 1 - 4200 0.2 24 2928 -
4201 - 5800 10,0 3,9-‘ 5004 70,6
5801 "= 7000 9,2 4,6 6369 27,4
7001 - 8400 e 1,2 s 21,5
gs01 - 9800 - 9,4 | 6,8 9176 18,5
9801 =~ 11800 | 9,6 842 10823 .17,9
“11801 - 14000 10,4 10,5 12834 | 18,5
14001° - 16800 9,4 11,3 15354 19,6
16801 - 24000 10,7 17,0 20230 31,8
24001 y mis - 9.4 28,1 38068. 88,1
TOTAL 100,0 100,0 12695 -

 Gini coefficient: -0,3826




" TABLE 2
DECOMPOSITIOV OF INEQUALITY BY INCONE SOURCES

*.
4

Soutéq-of Income o Share in Correlation N Gini ; Percehtaga Contribution
o ' Total with Total Coefficient = of House~ to Total
Incous Income holds withe
o (') (R) ; out incoms Value 2 '
4 - ) of the _ of Gini
Source '
Wages and Salaries L 38.6, .5003 L3181 34,1 1063  27.8
' : . ' (.5506) '
Self-employment S C25.3 . L6644l - .4822 61.7 1307 34,1
' ; (.8015)
Capital | 4.0 L7615 | .6787 92.1 0305 8.0
| . | | (.9747)
Imputed Rent T .7023 L4074 42.4 0807  21.1
‘ ' o : (.6585)
Transfers ' ' . 9.4 .2001 4030 60.9 .0143 3.7
' : "~ (.7666)
Others | f . 5,2 .4628 .5631 66.7 0206 5.4
. S (.8543)
Gini coefficient ior-total income ' - | , .3826  100.=

The firat value refers to. households that receive income from the source, The second one (between brackets)
to all the houaeholds. i.e., 1nc1udes families not having income from the source. They are related by the
expression G - G* . p + (1 - p '), where G* 48 the Gini computed by including only households rcceiving

income from s. _ : '



- différent roles in the determination of total inequaiity, according to the
share. of each source in total income and to the magnitude (in this case the
sign {s alwvays positive) taken by R. In our case, this coefficient is high
for incomes derived from capital and self—emplofment, moderate for wages
and salaries, and low for transfers. As a result, the contribution of the
distribution of‘wages and salaries to total inequality is lower than the
‘share of'labor. The same-happens with transfers even though’the‘cini for
this kind of income is high.lo On the contrary,‘the contribution to in-
-equality of self-employmant anu 1ncome from capital results much larger
than their income shgres.;l _ ' o o . |
| Another fact deéérves cdnsideratioﬁ}' Ihﬁphe Greater Buenos Aires
;_lalmoét 607 of uhe-familié; live in ﬁheir own ﬁuuses‘and imputed rent accounts »
.for more than 202 of the total inequality. This proportion would 1ncrease |

uif the use of other durable goods were included in order to impute rents,

4 D e i pe am i o it . e o e e+ o v e 2 5 JRop— ————— e e e - -




&, Multivariate Analysis

4.1 PFirst Decomposition of the Gin{ Coefficient

Iﬁ a previous papetlz an univariate gnélysis was presented., Variables
such as education, occupation, family size, age, ownership of capital, sex,
and ‘others wvere considered one at the time. rﬂeréwve-propbse a v:y-io?éitend
the method to multivariate analysis, aiming at a better understanding of the
1ndependent and joint effects of the vatiables._ Por this purpose we selected
- the four vgriables that in theupteviqqs.stuﬁy wvere found to.be the most iq;
protant, that 1s to say, that showed the largest effect of'differénces among
_»avef@sé inconmes of.the grnuﬁs. Ih:ee of them refer to attributes of the family
:heé?”(education, Ochpaticq, and age)vand~the fourth to the houseﬁold‘(family
'size). Por each variable, claSSeé?wére gchn values ;ha: correspoqd to the
t&nking as regards avetage income in the univariate_anaijsiﬁ. For sizé, |
‘education and occupation the fanking coincides exactly with a priori{ judgement.
Such & kind of 1ﬁdgement is iﬁstead less clear for the age of the'fémily héad.13
- Por the multivariateuanalysis the population was divided into 300
. clas;es by combining all the classes of the four variables, Average income,
' pbpulatioﬁ and income shares, and the Gini coefficient of every group was computed.
An a&ditional class was also defined iﬂ or&ef to include families on which no
- wvalied inforﬁaiion could be obtiined for any of the variables.ld‘ The results
qu t@e decomposition of the Gini using this multivari&te classification are
pres;hted in Table 3. The discriminatory power of the chosen clissification,
and the large number 0f classes ;aken into cdnsideration explain the ﬁigh
relaéi#e-importance of the differences effect and the very small (practically

negligible) of the inequalities effect.
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_“Table 3

" Multivariate decompositicn of the Gind Coefficient into

three effects

. Contributions
Values Z of Gini
Inequalities effect . 0.0033 0.86
Differences effect 0.&720 ’ 71.10 -

. Overlapping effect 0.1073 .. 28.04

TOTAL 0.3826 ' 100.00




4.2 The ﬁypothesis

It is often assumed that differences between groups show the amount
of inequality "explained” by the classification adopted. In general,
this 1s not correct since the direction of the differences must be taken
into account. Moreover, even if income differences run in some expected
direction on the average, there could be some householdsvnot following that
pattetn. As wve have tlready pointed out half of the income differences

Eonposing the avetllp effect run in one direction and the other half in

the opposite}s

For these reasons we believe it is necessary to build first a set-
of hypothesis and only thereafter to decompbse inequality distinguishing
differences of incomes that support it from those that contradict it.

Let us start by a simplified set of hypothesis. When two élasses

of households (or two individual households) differ in the v&lﬁeg of the
'four variables taken into account and all these differences run in the same

direction then the class (the household) showing higher values is -expected

to have highér incomég Similar hypothesis is assumed for the cases 1n.which
there are one, two, or three control variabled’and the remaining ones have’
higher values in one of the classes(cases 1.1 to 1.4 in Table 4). In these
four cases the effect of any variable reinforces the effect of the others.
We call them "cases without opposite variables". The highest proportion of
differences supporting the hypothesis is expected fo be found among these
groups,’decreasingly as the number of canftol variables increases. Results
are expected to be less conclusive vhen differences in the values of the .
non-control variables run 1n diffetent directions ("cases with epposite
va:;cble; ).

Four additional cases have to be distinguished. When some varizbles

have higher values 1n one class and some in the othet; then the cless having more
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wvariables with higher values is expected to have higher average income
(saaes 2.1 and 2.2 in Table 4§). 1If the classes are opposed two to two
_(that is to say, two variables have higher values in one class and the other
two in the other class, case 2.3), the class with a higher value in education
18 expected to have higher income. Finally, if there are two control variables
and the other two oppose ope_to one (that is to say, one variable has a
_ﬁigher value iﬁ each of the twg;classg§,under comparison, case 2.4 in Table 4),
"thé class whose head has highet education is aésuced to have highcr income; 1if
eﬂgcctiocﬂis one,of?the control va:iablcs, the higﬁgr inéémevvillzcornespond '
'togthc?clcsgbwithvafhighetitclué'ih bﬁcgpgtion; finally, if both education and
'occupatiOn'cre control vatiablés, the higher income will be etﬁected in the
-clnsscvithnhigher‘value in :i!%?

~ Since vc.havc costhlated-the hfpothesis in tcrmsvof classes cf househclds,
»fin what follows ve limit our attention to the differences effect. An operational
: difficulty in the Gini decomposition applied to a multivariate classification
.18 the large number of terms in this effect. In our present case there are
45.l50'terms, so that it is ctucial to find a suitable way to group them. As a
first step we have divided them intc E"Scts of terms, corrcéponding;precisely-
to the~cases diStiaguished'in theéhypothesis,-aS'dctailed in ‘I’a‘ble‘lo].'9
On the vhole, for the eight cases considered together, 87.6% of the

conttibutions to the inequality ‘support the hypotheses and 12.4% contradict it?0

Bovever, the pattern-is quite different_gs we move along the lines of the table,
" fully in agreement with the qualifications formulated to the hypothesis. On one
gg;;gge (cases 1.1 gom1.3; corresponding to minimum opposition) we find thc

higher' proportion of values supporting the hypothesis; on the other extrenc'

(cases 2.2 to 2.4, with maximum opposition) we find the lower proportions ;
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and there is an intermediate zone (cases 1.4 and 2.1) where the proportion

of contributions supporting the hypothesis takes»ialues between those of the

extrenes. Roughly speaking we may sey that the first five cases (1.1 to 1.4

and 2.1) support rather satisfactorily the hypothesis, representing more than

70Z of the differences effect.

aeat; They will be reexamined below (in 4.3).

Table &

In the other three cases the results are less

Test of kypothesis: 'Tﬁé“;ffeéﬁ'éf:évethEFiﬁcoﬁeS’difféiénces

diségﬁfeggted in eight sets of terms.

1; Cases vithl )10 opposite Value

laéﬁhttibu;ions Supp;rﬁing '

to the effect the hypothesis the hypothesis

. ‘variebles

1.1 No control variables :;6456

1.2 One coatrol variable 0566

1.3 Two

control variables «0372

1.4 Three control variables .0114

2. Cases vith some opposite variables

2.1 Three varisbles vs. ong, 0308

2.2  Two
2.3 Two
zo‘ One

1/-

-2

/-

3/

variables vs. onée .0491

ygriables vs, tvgl .0123
. s/

variable vs. ope D157

Soa—

TOTAL #2617

& Value
18,6 .0485
21.7. «0556
14.2 ,03L8

4.3 .0095
11.8 .0267
18.8 .0356

4.7 .0091

5.9 ..0095

«2293

. 4

99,8

98.9
93.6
84.0

86.6

72.5

74.0
60.8

Contradicting
Value 4
- «+0001 0.2

«0011 1.1
0024 6.4 .
0018 16.0
0041 13.4
0135 27.5
0032 26.0
,0061 39.2
«0323

All the Qariables taking different values {n the two classes under

comparison have higher values in the same class.

Three variables have higher values

in one class.

and the fourth a cgalier value

Two variables have higher values and gnother a sa&liet value in
oue class (the fourth 1s a control varisble).
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4/- Two variables have higher values and the other two smaller in
one class,

S/- One variable has a higher valué.and another a smaller value
in one class (the other two are control variables).

A second natural step in the disaggfegatibn ptocésszl consists in the
consideration of 40 cases by distinguishing the vafiables. For instance, case
1.1 in tablie 4 (one control variable, the other three taking hiéher values in
 one class) is disaggregated in four, according té which is the control variable.

‘This further disaggregation of the figures suggests.the strength of education
_ang tha weakness ofvage as explanatory Qariables. The joint effect of age and
the other variables appears feeble and in the other exttéﬁé.it is easily
.appréciated the power_of.education:and occupation running-tdgéther\inAtﬁe séme

direction._z2

As regards the cases with opposite variabies we already noticed that
'they are characterized by the higher proportion of contributions contradicti1g
:the hypothesis. Néw, at the new level of disaggregation (40 cases) it can be
seen that in five cases the contributions contradicting the hypothesis over-
powetedvthe contributionststpporting it. This finding réfﬁforces.the'need
~to improve the set of hypothesig. We explore-tﬁis.line in 4.3, }1mitiné our
effort to the consideration of cases 2.2 to 2.@,_where the results are
" less satisfactory. |
In order té.complete the cbnsideration of thfdmultivariate analysis
based upon the hypothesiﬂ formulated ir their simple form, we try to assess
the relative 1mpottance of the variables.‘ Given the strength of the joint
effects, any way of imputing values is somehov_grbitratary, so that we need
to uakt clear the criteria to be followed.: |
To impute values to individual variables in the catet-vithout
opposite variables (1.1 to 1.4) we proceed to divide equally the contributions
supporting the set of hypothesis among the non-control variables while

contributions rejecting it are considered non-imputable. When there are




opposite variables (2.1 to 2.4) contributions supporting the set of
hypothesis are divided equally among the vatisbles whose effect as assumed to -
prevail, vhile those contributions contradicting it are attributed to the
- wariables assumed weaker. The results obtained are presented in panel A of
Iebleng. The proportion of nonfiuputeble-differencee'ie quite enall (only
-2 of the eiffetenees effect). The varisbles rank as assumed in the
“hypothesis: eeueetioa. occupation, size and age.
It;eeeme to be also relevant toAiﬁﬁdee ibe:effEEt of differences
‘1n average 1ncomes.te groups of varisbles. In panel B'Of'the same table
the tesults for couples of variables are presented uaing 1nput1ng eriterie
_ 'einiler to those used for individuel vutiebles. The non-iuputable V
contributions are in this case larger since there are cases 1n which 1t is
not at all possible to make imputations to pairs of variables (as 1n cases
1.4 and 2.4). The joint effect of education and occupation is considerably
higher thae.any other, while the lower values eotrespond.to age combined
~ with any of the other three variables. It does not seem necessary to show
teeulcs'fdr combinations of three variables. It is eAOQgh to point out

thet,tﬁe most important combination is education-occupation-size,
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Table S

The differences effect and the relative importance
of the sociloeconomic variables '

A. Individual variables

Cases §1;e | Age Education Occupafion Non-imputable
1.1 .0121 .0121 _ ..0121 .0121 .0001
1.2 -.0120 0126 ;plgi" 0164 0011
1.3 .0057 0052 | ;§rié‘ 0121 .0024
1.4 0021 .0014 0031 .0028 .0018
2.1 l .0080 0059 0085 L0084 -
2.2 .0104 (0063 .0182 .0143 -
23 .0026  .0016 0066 - .00% -
2.4 0060 .0022 .0061 0033 -
CyorAL 70569 ~0473 20791 70730 0054

B. Pairs of variables

Céses. Size Size Size Age . Age Educ. - Non-
" Age Educ. Occup. Edue. Occup. Occup. I1mputable
1.1 .0081 .0081 ,0081 .0081 .0081 .0081 .0001
1,2 .0060 .d082 .0099 .0087 .0104 .0125 .0011
1.3 | .0033 ;0042> .2038 ,0030 .0041 .0163v 0024
1.4 - - - - - - 0114
5.1 ..0033 .0043  ,0054 .0034 - .0645 .0056 .0041
2,2 .0040 .0045 .0035 .0029; ;0026 .0181 . «0135
2.3 .0617 .bOZS .0010 .0009- ;.0005 .0057 -
R - - . - - L0157

TOTAL  .0264 .0318 .0317  .0270 .0202  .0663 .0483
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4.3 Three alternative ways for fﬁrtﬁeé‘consiéerag}on of the hypothesis.

In order to exazine in greater detsil the cases in which the evidence

supporting the hypothesis is wveaker, three alternative roads are explored,

mainly in order to indicate possible extensions of the research.
In thi first place, cases 2.2 to'2.4'of table 4u§§re reconsidered by
giving oniy twvo values to every vafi#%te?a'rhe rationale behind this
procedufé is quite simple. The hjﬁothesis staéed above took into account only :

the f&ct that the value of a givennvatiable vas higher or lover in one class,

but no consideration vas - given to :he nagni:ude of the difference. Haggver
this could be done in different ways. Ve:h;ve fqllowgd thisAline postulating
a very iimple weighting pattern: differences 1n‘the valugn of a variable
were given a.zero weight 1f both units ’belongéd'to the same consolidated

¢lass, while the weight was one for differences in attributes of units correspbnding

* to different new classes.

A certain improvement results from this neoclassification: the sum of differ-

ences supporting the hypothesis increased from 0.2293 to O. 2335, and that contra-

dicting it diminished from 0.0323 to 0.0218. A small prOportion (0 0063) neither

supports nor contracts it because it corresponds to previous differences

4n attributes that were consolidated.

The transformation to dichotomous variabies reversed the five cases
that éteviously contradicted-the hypothesis. All of the 40 cases exéminéd
register higher contributions supporting fhe hypothesis than the ones
eontfadicting it.

. A second possib;e vay to refine the hypothe;iu consists in taking into
account the associnfion that exists among thé variables. As an example
we have connideréd diffetenf patterns of incomes along the life-cycle
for different occupational groups. The.cycle for the whole population is

8lso observed in the three occupational classes of lover incomes, while
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for executives, entrepreneurs, professionals andﬁtechnicians, on the

‘one hand; and merchants, on the other, incomes tend to increase.with-age.
Taking this into acéount the age intervals were assigned different values
according to the occupational group. Combining this approach with the
‘ftrst one we'get a further - even if smalifimprovement of fhe results. The
sum of contributions to the diffe;ences effect supporting the hypothesis
increases to 0.2345, the suﬁ of those contradicting it decreases to 0.0210

énd the non imputable add up .0061.
‘A third possibility consists in desaggregating further some of the

GOigroupgf For instance, for every control variable the corresponding
;groupvcaﬁfbe-subdivided‘into as maﬁi“subgroups.as there are possible
COntrdl leﬁelg for that variable. Let us conéidet»an example. In niné out
of the forty casés age is a cotitrol vatiable;_'However in six cages the

- analysis is not neéessar%?v.ln the othét three_éases the consideration

of the levels at which Ehe variable is controlled suggests that the
importance of,edﬁcation déclings relatively to oceupatidn and ;ize as age
incfeasegg ~ The results bring out ;he possibility of introducing qualifi—
cations to the hypothesis. Fof instance, in one of the subcases in 2.2,
&ge as a control variable and one qlass_hgs higher values in occupation
and size, and the other in education. The hypothesis indicates that the
class with highér values in two variables will be expected to havé higher
-avetage income. The qualification would be "except if the family heads,
have less ihag 35 years; in such a case, the class with a higher value in
education will hav; higher income", because of the importance of educatio#
for the ygungers.'-ln the other extreme, consider the case in which age .>

and size are control variables and education is opposed to occupation.
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The hypothesis says the class with a higher value in education will have
higher cincome. The qualification here could be "except if family heads are old
pedple,’hxving more than 65 years, in whose case occupation will predominate

over education’
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5. Association among Variables

The results preseﬁted in the preceding section suggest that
the joint efkect of the variables is quite important. A large proportion
of contributions to the differences effect derives from cases without
opposite variables and with only one or none control variables. So, it
 geems to be quite necessary to investigate further such association.
Let us bégin by using standard statistical ﬁechniques.’ The

values of C (Cramer) and Tc,(xe“dﬁl)zz/

Edv:pgirsfpf variables show that
1Pc¢upationfaze,.education—dccupatibn,4;nd-siz;-age‘have‘the highest wvalues.
On the other hand, edgcation appears to bevaésopiated rathe:vweekly with
both size and age. The assoéiation beﬁveen‘size and occupatior takes
an intermediste place.

o q;obai inde§es ogﬁasquiation.cgpkﬂ ye.qisieading when applied
 £0 éaﬁtiﬁgency tables lafgérvfﬂat tuve by tﬁo; geéause the association
may be posit{ve41n some part of the teble and negative in another. For
this reason we applied the analysis of residuals developed by Haberman,
It has the advantage of allowing at the same time local znalysis and
gignificance testsza{

| Table 6 presents the results. Positive adjusted residuals
cort;spoqd‘to cases in which there are moié househclds than the number
that théte woulq be iﬁ'case of no ;s§6¢intidn betveen the variables.
Symmetrically, negative residuals indicate that there are less families
than in the case ¢f no association. Eor~reaso§s of space we prefer to

29/3 detailed analysis of the iable: -only as an example, let us

omit
- take a look at panel F. Being either a blug collar worker or out of

the labor force is negatively associated with high levels of education.
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In the other extréme, the occupational class with higher incomes has

positive association with high levels of education. As expected, vhite

collars are in an intermediate ﬁosition3o,




Population contingency tables: adjusted residuals

A: Age-size

1-2 members
3-4 members
5 and wore

B Education-size

' 1-2 members '
3-4 members
S5 and more

- €: Occupatfon-size

" 1-2 members
3-4 menbers
'S and more

D: Education-age

65 and more

12-34 years old
$0-64 years old
35-49. years old

E: Occupation=age

65 and more

12-34 years old
50-64 ‘years old
35-49 years cld

¥: Ocupation-education

None

Some of primary
Primary complete
Some secondary
Some university

65 and more
16.33
- 9,41
- 5.67

None

4.23
- 3.42

Not in the
labor force

13.34
- 5083

'

None _

Not in the
labor force

24,54
- 9.23
- 4.97
~14.66

Not in.the -
labor fprce

3.84
13.25
1.04

- 4,98
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Table 6

12-34 yrs old

- 0092
- 0028
1.27

Some of
primary
1.57
- 2.65
1.50

Blue collar

- 3.36

Some of
primary
3.77

- 2058
0.07

- 0n71

Blue collar

2.57

Blue collar

2,48
6.41
0.44

- &,54

- 6056

50-64 yrs old

1.89
1.02
- ‘018

Primary
complete
- 2084
52058
- 0.11

White collar Merchants

=3.85
2.3
1.15

Primary
complete
- 1037
- 3.10
1.99
1.54

Nhitg collar Merchants

- 7012
. 2,36
- 0.02
3,19

35-49 yrs old

- 2018

- 12.52
5.07
" 6.87
- Some of Some of
secondary University

- 1.18 0.31

- 2.98 - 1.85

- 2.28 1.86.

Executive,
entrepreneu
etcetera.
S - 0,12 - 3.97
1.43 1.41
- 1.54 2.40
Some of Some of
secondary University

- 4,82 - 2.43
6.18 3469

- 2.63 - 0.65
0.99 .0.58

Executives,
entrepreneu
etcétera.

- 3,07 -~ 6.16
2.23 ' 1.87
2.35 - 1.6%
1.73 §.41

Executives,
entrepreneu
etcétera.

- 0.87 -2.99

- 1.57 - 7.61°
2.67 - 7.22
0.29 7.25

17.8
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ﬁe do not pursue further the standard statistical consideration
- of association among the varfables. Instead, we prefer to explore it
in the context of the Gini decomposition. .The idea is to compare first
ihé theoretical population values that would have rgsnlted in the case
of no association with those observed in the sample, and then these
observed values with the results of the Ginizdecggﬁp#ition. Table 7
shows the reéul;s. » : ‘ ) |
The firstvcolumn_detailc the relative values that the population

iuighfishouldshovitf there was no'assoéihtibn'ﬁiéﬁg'thé variables. The
weights corfcspond to the differences effect, that is Py.Py fbf all 1
and . The values of this first columnwvere édﬁputedv as the product

of the marginal valueé of rows and columms dividéd by the sum of weights.
The second column givgs the relative values of the weights actualiy
observed in:thetSample. Finally, the third column shows the relative
values of the contributions to the differences effect.

The c;;parison of the two first colums indicates the association
among the varisbles. In the cases with no opposite variables, the values
of t&e obser?ed relative weights are higher than those expected in the
case of no association. It means that wvhen two classes are compared and
one of theﬁ has a higher value in one variable the probability of finding
for the same class larger values in the other variables is higher than
that of finding lower ones. The highest discrepancy between expected and
obsesved ;eights corresponds to case 1.1, where there are not control

_ vaéiables and all the variables have higher values in one class. On the
other haﬁd, in the cases wvhere there are opposite varinblet, the higher

values correspond to the expected veights had there been no association.




-25-

The distance is shortef in the cases with less opposifion and longer
in the cases with ﬁore opposition,

In order to understand better the meaning of comparing columns
2 and 3, it is convenient to think tﬁe values in column 3 as the sum
of population shares weighted by income differences. It is then clear
that differences in the values of columns 3 and 2 are determined by -
;d;ffgigncgs in average incﬁmes: .when thgse are high, colutin 3 has larger
;kiégs; Zooging at ihé table we can see than cblumn'3'rééistéts%ﬁ£ghér

values (relative to colum 2) in case 1.1; at the other extreme the

v”igﬁet value of éolumn‘3”(félative to c31umn’2) corre;bén&s to case 2.4.
‘That is‘toiaay, the lafgér 1nc§me differences corteépond to comparisons -
-4n which one the classes has higher values in thé*four-variables. ' The

";uallér~differences to one of the éase§ with.mbst;opﬁosition( one

: against one and two control variables 2.4).
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| Table 7

Axuoclatioh among the varisbles and the Gini deccmposition

Population

weights Actual Shares in _the
Theoretical relative differences
relative values values effect
(2) (2) (2)
1. Caces with no opposite variables
1.1 Mo control variables 302 10,18 18.58
1.2 One control varisble - 10.52 16.36 - 21.65
1.3 Two control variables 12.99 - 14,89 14,19
1.4 Three control variables 6.96 . _8.24 4,34
| 33.59 49.67  58.76
"2, Cases wvith opposite varisbles
2.1 Three variégiesfva. one T 12448 11.87 11.77
2,2 Two variables va. one 31.56 22.66 18.78
2.3 7wo variables vs. two - 9.36 . 5.94 4.70
2.4 One variable vs. one 12.99 ‘9.85 5.99

66.39 50.32 41.24
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The first five cases taien together have expected relative weights
‘adding up to 46X of the total, observed véights of 61.5%, and contribuélons
to the differences effect adding up to 70.5Z. ~If only the first two cases
are éonsidered, we find expected weights adding up to 13.6%; observed values,
26.6%; and contributions to the differences effect, 40.2%. These findings
strongly support the conclusions that these are positive association among the
variablesvind that the differences in the -average income of twq.ciasées is gréater

the less is the opposition among variables.




6. Somury

| Iﬁequality in income distribution is ue;sured with the Gini coefficient.
fhe analysis of the inequality 1s carried out through a decomposition of the
coefficient that diccriminates an effect of inequality within classes,
an effect of-differenées in-average income imong clagses, and an effect of
overl@pping.among classes. The method allows té distinguish contributions
. to the iﬁeqﬁality‘tha: support and'conéribﬁtionb that contradict a hypothesis,
as well as to link sources of income and size distributibn.A The aasociztion
-&mong the variables 1sz¢x§mined using both atandard ctatisticalvtechniéues
ind the Gini decoﬁpb#ition.aa fr;nework‘of reference. . |

It vas found, in the fitst.place, that tﬁerg is a tignificint positive.l
"asseciation'aneng the variables §onsidered. This means that the probability
of finding a claaq vith a higher value for a varizble 1s greater if the class -
;lready ﬁave other varisbles with higher values. HotedQer..inécmeAdiffetences
between twe classes avre greater as more variables take higher values for the
same class. The cémbination of this two facts éxplqin the relatively large
contribution to inequality emetging_froﬁ 1ncomé differegces between classes with
'vnone or one control variable while all the othefs take higher ;alues in the
same class.
The relative importince of the variables in their indepehdent

contribution shows educatioq and occupation - in tﬁat order - as the
- most significant. The size of the households is in sn intermediate
position, and age of the family head is the weaker explanatory varisble.
The consideration of the joinf effect of the varisbles taken by pairs

concludes that the combination education-occupation is by far the most

powaerful.
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?Three ways of refining the hypothesis are explored. As a simple way
ofhﬁeighting differences in values of the variables, a transfotmation to
dichotomous variables is presented. The association among variables gives
place to a reformulation of the pattern of incomes along the life-cycle, so
that instead of a single pattern, two differeno ones are assumed, depending on
the occupational class. Finally, the possibility.of further eisaggregation
is considered: wher there is a control veriabie'it oay be important ;o distinguish
at which level it is controlled. It is.shown that when age»is.a'control variable
then the relative importance of education decreases along the life-cycle.

A final word of caution. As any rosearch using a new methodology for
oﬁpe;tioulai-case,vit is not.at all-easy to evaluate ;he zesulcskandzfindiggs,
.‘because of the iack of a compa:ative fram°wc;k‘of reference. For insoance we
‘have emphasized the association among the variables, but if a similar methodology
uas applied to other Latinoameti-an urbau centres. if would no* be impossible
>.that3the results showed still larger asaociation3 This 1s what we found in our
univariate analysis. Locking only at Beunos Aires, we stressed the importance
of education ano.Occupation and the weaker explgnatorf powef of age. But when
~coopafed with other Latinoamerican cities, we found e#actly the same~pattetni
still magnified. So that the important conclusion for Buenos Aites is that
eﬂucationfand occupation have less importance than in :he-other cities and
oge more. To 1mprove the understanding of the,ioterrelationships betzeen

ecotiomic development and income distribution the results of the present

research as least a comparative reference. .
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FOOTNOTES

Except in a very simple case. See /3/.

Programa de Estudio Conjuntos Sobte Integracién Econdmica
Latinoamericana.

For simplicity of exposition it is assumed that income differences
are expressed in units of average income. :

‘This idea has been introduced by Fei, Ranis’andixuo.»lﬁl and /5/

For a full development of this decomposition and its relationship
with growth theoty, see /4/ and '/5/

- This paper limits its attention to total incomes but the survey
provides information by ‘five sources of. income, ‘as can be seen

in Table 2. In Ch. III of /2/ some univariate analysis are catried

" out,. focussing attention on comparisons ambng inequalities 1n

8.
9.

total . income, and incomes from wages and self-employment.

In this connection, figures are no reported here. See /Z/,
Table 3, P. 45. :

They are: assigned to families that own the houses where they live.

aUnderreporting of income iz always supposed to be present in

household surveys. In our case there are reasons to believe that
underreporting was relatively larger in the higher brackets,

-especially as regards the incomes from capital and self-employment.

This of course suggests than inequality income from these two
gources, as well as total inequality, are 1arger than the Gini
coefficients indicate. :

Transfers are mainly payments by the social security system (old
age benefits). Even though their contribution to total ineaquality

" 4s small, it is positive, that is to say, inequality of transfers

11~

12-

increase the inequality of total income.

0f course the contribution to inequality of income from capital
and self-employment would be still highef 1f the presumption
explained in 9 was true.

See /2/, Chapter 1I.
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13- This is the detail of ve;}eblea. classes, and values:
VARIABLE . CLASS

gize of household One-two members
Three-four members
¥Five or more members

- Age of family head 12-34 years old

: ‘ 35-49 years old

..50~-64 years old
65 or more years old

Education of family head __None

o B J "Some.of primary
f!tilaty ‘complete
Some. of secondary
‘Some of university

" Occupation of family hLead Not in the labor force
' . " Blue tollar workers
White collar wotkers
Merchants .
_ Executives, entrepreneuts,
3“9rofessionals and technicians

‘ -
TMBWNN SN MWwsN u»n'g

Vl&- This additional elass ("1nva11d ansvers") represents iese than
3% of the families, and it was not taken into account in most of
of the analysis.

15~ Observe that this fact is hiddcn when the decomposition is carried
' on with indexes that compare classes only by considering their
average incomes.

16~ In vhat follovs.:only for simplicity of exposition, we are going
© to study cliasses of nouseholds, so that the hypothesis are referred
to the average income of a class. As it vas explained sbove it is
-easy to extend the analysis to individual households, because we
need only to split the overlapping effect in two halves, one
supporting and the other contradicting the hypothesis.

17~ Ae usual, ve consider 8 control variable the one having the same
values in the two classes considered.
18- The hypothesis {mplies the assumption that the rank of the

variables is edocation, occupation, size, and age, such as it
was found in the univariate analysis. See /2/, Ch. III.
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We are going to consider first th;.disaggtegation into 8 groups
.0f terms and then to comment some results - without fully reporting

the fizures - of a disaggregation into 40 groups. Looking the
figures from another perspective we could, for instance, ask which
particular classes out of the 300 taken into consideration make the
main contributions to the overall inequality. Ordering the classes
by the importance of their contributions we found that - to mention
only the first four - the first two have incomes well over the
average of the population. In the two cases the heads are entre-
preneurs, excutives, professionals, and technicians, with ages in
the second bracket (between 35 and 49 years). One class’is
composed by families of large size (5 or more members) whose

.heads attained higher education. The other has medium size (3 to 5
membets) with the head having secondary education. The third and .

fourth cldsses are in ‘the othier extreme of the distribition, with

51ncomes well below the average. They are small size families (1-2 - -.
_members) and the head is old (65 years and more) and out of the
labor force (passiva). In one of the classes the head has some primary .

education and in the other primary complete.

1 ve had ‘to choose priorities_for future research in the line

.. explored by this paper, we would select an statistical research on
" confidence intervals for the Gini coefficient and the component
we have called "differences effect" in order to test hypothesis with

previously deternined rejection intervals. In what follows we

.¢arry out the analysis in a loose way, exploiting the descriptive
posibilities of the Gini decomposition both without reaching a level

of statistical inference. The help of statisticians on this
respect would be warmly welcome.

Figures are commented but not teported here. See /2/, and Table 19,

. pp. 108-110,

We will return to this comment in a more precise way.

Intermediate and large family size were grouped into one class,

‘leaving small families in the other. The two extreme age groups -

the younger and the older - were consolidated in one class and the
two intermediate groups in another. Executives, professionals,

. etcétera, on the one hand, and merchants, on the other, formed one of

the consolidated ocrupational class while the other one was blue

; and white collars and those not in the labor force. Finally, the
.vatiable education took a value for households whose heads received

"Jup to complete primary education and another for those having
received secondary or higher education.




24- A diseggregation across the board for the 40 groups is not

advisable in our case, because the size of the sample does not
allow for such fragmentation.

25- Por instance one of the cases in 1.2, gge is a control variable,

and occupation, size, and education take higher values in one
class. This a clear case that does not require further elaboration,

26~ . The following table outlines the results for these three cases:

Age levels

jto Occupation and size |to Occupation :

Control: Age Control: Age and size Control: Age and Occupation
Opposite: Education Opposite: Education -Oppasite: Education and size

12-34 years old
| 35-49 years old
.’50-66 years old
€S and more
TOTAL

27-

28~

(Z of contributions contradicting the hyyotbesia)

61.6 - 20,9 6.6
28.9 28.9 | 49.6
18.7 29.1 1 77.5
9.2 I 61.9 ' 9.4
26.3 1 30.3 .53.7

.

C is‘based on the chi-square distribution and T eon ranmk
correlation concepts. Values are not given here. See /2/,
Table 13, p. 97.

Ifn j i1e the ‘value of a cell in & contingen;y tzble, the expected
value’in the case of no-association is 1 that ig, the
) a

product of marginal values of row and collumn divided by thg sample

population. The standarized residuals are then o 117-
11. f-zz;——
. and the variance can Se estimated by vij- Q- -:-—-)(1b —J—) so
that the adjusted residuals can be cumputed by dij j
13

Yor q detaiied reference see {7]. -
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When commenting above the global indexes of association, we said
that three pairs of variasbles had the most significant values:
education-occupation, occupation-age, and size-age. The first
case has an obvious interpretation.but not the other two. Table
6 allows a better understanding of these cases. Panel E shows
that the association between occupation and age is mainly due to
the classification In the variable occupation, since people not
in the labor force constitute a class there. As they are chiefly
retired old people there is an strong assoclation with the class
"65 years and more'. Panel A, on the other hand, shows the fact
that old people (65:and more) are predominantely heads of small
families and that heads between 35 and 49 belong to tmedium and

large families. -

The analysis of adjusted residuals for the multivariate classifi-
cation did not add-any- substantial insight to the bivariate case
here considered. The largest positive residuals appear in the
groups of small family size, whose heads were old, not in the

labor force and with a level of education not exceeding primary -
school.

e ———————



