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1. Introduction

Thevanalysis of the importance of socioeconomic characteristics of
honseholds in the determination of income 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“of economic and social attributes of house-
- holds and their contribntions_to total inequality. The methodology first

suggested b&iﬁhattecnenya and~Melenobis /1/ and developed by Pyatt /11/ and

Fei, Ranis and Kuo, /4/ and /5/, is extended to allow for multivariate analysis.
The‘decomposition of the Gini coefficient is carried out in a way that dis-
c:iminates differences in income distribution supporting and contradicting a
;,:aet of. hypothesis._ | | |
The basic information wes taken from an as yet unpublished survey of
" family incomes ano expenditures in the Greater Buenos Aires /8/ designed and
'_ptoceSSed by using a methodology,developed in the ECIEL Programz for a number
of urban centers in Latin Americe. The survey collected information on incomes,
.expenditures, and attributes of housenolds and individuals for the period going
from July 1969 to. June 1970.

Section 2 sketches tne decomposition.of the Ginl coefficients. Section
3 summariees the main features of income distribution in the Greater Buenos
Aires and presents a decomposition of the Gini coefficient in order to link
the size and the Junctional distributions. Section 4 examines the role played
by socloeconomic variables in the determination of inequality by means of a
amultivariate analysis. Section 5 studies the essociation among the variables.

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




2. Methodology of Gini Decomposition .

The Cini coefficient for any population 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 eve:age income, that is,

‘m m :
G.--,]-'i 2 z Py pj + Max (O, - ’j) (E.1)
i=1 j=1 '
A Ghere C is the Gini coefficient, y1 and yj are income levels, Py and pj are

population shares, and M average 1ncome.

Since G is a sum of income differences veighted by population shares3
it can be diesaggregated in many ways. ‘Particularly, when thevpopulation is
classified into a number of mutually exclusive classes, the coefficient can
be decomposed {nto the sum of weighted income differences between units be-
longing to the same classes and the sum of income differences between units
of different groups. The first set of terms expresses inequality within
‘claeses,.and it can be written as the sum of the Cini coefficients of the
elasses-veighted by the product of the co;;esponding population and income
- ghares. - |
On. the other hand, those compqneets ebeained by comparing incomes
of units belonging fc different classes can be divided into those that can
be summarized by differences in the average incomes‘of classee'end those
that sppear when distributions of classes overlap.

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

the weighted sum of differences in incomes, as defined ebove, between units

belonging to k with regard to those belonging to h, can be written as
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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, Assuning that Hk > Hh, th > 0 means that there are households
in h.(the class with lower average income) that have igcomés larger than those
of some units in k, that is to say, that distributions oveflap. Atutﬁe sane
time, it shows that income. differences between households 1n k and those inh
can be expressed by the difference in average incomes weighted by population
shares, plus a term equivalent to th. On thgvother hanﬁ, (E.2a) can be

rewritten as

Dy + Dy = Py * Py © O~ M) * Py D (E2)

Hence, inequality accounted for by income differences of units be-
longing to diffefent 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
gictuation.

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 geveral 1nteresting propertiés, To begin with,




_ any of the three effects can in turn be disaggregeted to allow for more deteiled
analysis. Moreover, this kind of disaggregation makes it possible to test
.hypothesia.‘ For example, the assertion that individuals belonging te the
elass k have higher incomes than those belonging to h can be confronted with
-the results of the disaggregation. The part of the Gini coefficient aceounted
by the inequelity effect neither supports nor contradicts the hfpothesis. In |
vturn, the differences effeet would support the hypothesis if H& Hh and would
':"eontradict 1t if Hh Hk Finally, half of the. ovetlapping effect vould con-
tradict and half would support the hypothesis.

In addition, the diseggrega;ion»jus: presented can readily be ttansfor-_
med in another tha: links the functional and the eize distribution of ineome:s
Siuce the Gini coefficient 13 defined as the sum of weighted differences that
'eontradic: and of those that support a given hypothesis (d +d), we can also

compute the net gap of differences (d - d ), and then define
) . -
R "d—;-—d:— : _ - (E.3)
d +d

Ievould be equal to 1 1f all income differences supported the hypotheﬂis; it would
~ be = 1 1f all of them contradicted it. Positive values of R indicate that
the income diffe:ences suppoftiﬁg the hypothesis outweigh those tﬁat
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 ;he; of_total income among the came-ﬁopulation. The hypothesis
that income from this source increases with total income can ee tested as pre-

viously indicated. If R is positive, it means that inequality in the income




-distribution from such a source adds to total inequality. On the contrary, a
negative value of R would indicate that inequality‘in the distribution of in-
come frbm 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= Jok R °G _ _ (E.4)
k=1 . . :

where ¢, 1s the share in income of source k. This decomposition links

size distributioniand-sou:ces'of income. We-tﬁfn~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 GreateriBuenos 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/. Itialsoﬁtevéals 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 small ones in the 1nteruediate

intervals, as Table 1 nakgs.clear., The ‘shares of income derived-from the
several sources cons-de*ed varies. in each btacket.7 thes and salar*és have
s relatively large and decreasing share from the second to the eighth bracket,
and a lower participation in. the first and especially ir. the highest income :
11nterval. Income from self-employment shows the opposite pattern, with 2
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. 1Income from ownership of capital is important only in the highest

~ income group.

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

As 1t vas shovn in E.4, these inequalities in the sources 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 : Inéomes Average
Intervals Households : Income . Differences
(current ’ of Each of Average
peses) (as % of cotaD Coomrens  Bereesn
‘ -pesos) 3 Iqtg;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 u,e . 1,2 s 21,5
01 - 9800 - 9,4 | 6,8 9176 18,5
19801 - 11800 | 9,6 8,2 10823  ° .17,,9
11801 - 14000 10,4 10,5 1283 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 -

_ Ciniﬂéoefficient:

-0,3826




TABLE 2

UmnoxwowHHHcd om Hzmoc>rHam BY Hznozw SOURCES

mocn@'_cn Income . o msmno in Correlation  Gini Percentage Contribution
b _ Total with Total Coefficient of House~ to Total
Incons Income holds with-
_ () (R) out incoms Value 2
A of the of Cini
Source
Wages and Salaries o , 38.6, .5003 .3181 34,1 .1063  27.8
| | , (.5506)
Self-employment S 25,3 6441 .4822 61.7 1307 341
, (.8015)
Capital , 4.0 .7615 .6787 92.1 0305 8.0
_ (.9747)
Imputed Rent S 17.5 .7023 4074 42.4 0807  21.1
Transfers | . . 9.4 .2001 4030 60.9 0143 3.7
, (.7666)
Othera | _ . 5.2 4628 .5631 66.7 0206 5.4
(.8543)
Gini coefficient for total income .3826  100,=

The first value nmmmnw ‘to. rocmm:owuu that receive income from the source,
to all the =o=m070pau. i.e., inc! :hou nms“w»nu not having income from the source.
expression a - nv . v + AH - v '), where a» 48 nsa Gini computed by including osuq households nooc»cnsw

income from s.

The second one (between brackets)
They are related by the



- di?ferent roles in the determination of total inequafity, according to the
share. of each source in total income and to?the magnitude (in this case the
sign is alvays 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-employment and 1ncome from capital results much larger
than their income shares.;l

Another fact deserves consideration. Ih»the Greater Buenos Aires
;,ealunst 607 of the  families live in their own houses ‘and imputed rent accounts ,

for more than 202 of the total inequality. This proportion would increase

tif the use of other durable goods were included in order to impute rents.




&. Multivariate Analyéis

4.1 First 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 were considered one at the time. :Beréjve-propbse a v:y-fo?éitend
the method to multivariate analysis, aiming at a better understanding of the
1ndependent and joint effects of the vatiables._ Por this purpose ve selected
- the four vgriables that $n theupteviqgs.stu4y were found to.be the most iq;
protant, that is to say, that showed the largest effect of'differénces among
_»avef@gé inconmes of.the grnuﬁs. Ih:ee of them refer to attributes of the family
:heﬁﬂ“(education, occupation, and age)vand~the fourth to the houseﬁold‘(family
'size). For each variable, claSSeé?vére giQen values ;hat correspogd to the
taqking as regards avetage income in the univariate_anaijsi#. 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,
' pOpulatioﬁ and income shares, and the Gini coefficient of every group was computed.
An a&dit;onal class was also defined 15 or&ef to include families on which no
valied inforﬁagion could be obt?ined for any of the variables.lé‘ The results
7q£ t@e decomposition of the Gini using this multivariate classification are
pres;hted in Table 3. The discriminatory power of the chosen clisstfication,
and the large number 0f classes taken into consideration explain the high
relative 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 Gini Coefficient into

three effects

. Contributions
Values Z of Gini
Inequalities effect . 0.0033 0.86
Differences effect 0.é720 ’ 71.10 -

. Overlapping effect 0.1073 .. 28.04

TOTAL 0.3826 10000
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4.2 The hypothesis

It s often assumed that differences between groups show the amount
of inequality "explained” by the classification adopted. In general,
this is not correct since the direction of the differences must be taken
into nccount. Moreover, even if income differences run in some expected
direction on the average, there could be some households not following that
pattern. As ve have tlready pointed out half of the income differences
.Eonposing the avetlap effect run in one direction and the other half in
the opposite?s |

For these reasons we believe it is necessary to build first s set
of hypothesis and only theieafter_to'decompose inequality distinguishing
differencén of incomes that support it from fhoae that contradict it;

Let us start by a simplified set of hypothesis. When too elassas

of households (or two individual households) differ in the valnes 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 incom%g Similar hypothesis is sssumed for the cases 1n.wh1ch
there are one, two, or three control variablel’and the remaining ones have’
higher vhlues 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 he less conclusive vhen differences in the values of the .
non-contrhl vafihbles run'in different directihns'("cases vith epposite
va:;able;"). |

Your additional cases have to be distinguished. When some varizbles .

have higher values 17 one class and some in the othet; then the cless having more
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variables with higher values is expected to have»higheriaverage income
(saaes 2.1 and 2.2 in Table 4§). 1If the classes are opposed two to two
-(that 1s to say, two variables have higter values in one class and the other
two in the other class, case 2.3), the class vith a higher value in education
is 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
_ﬁigﬁer value 1& each of the twg;clessee,under comparison, case 2.4 in Table 4), .
"thé class vhoée’ﬁeed has higher education is acsuced to have hieher income: 1if
education 1is one of the control variables, the higher income will correspond
to" the class with a higher value in occupation' finally, if both education and
'occupatian are control variablés, the ‘higher income will be expected in the
class with higher value in ezl

~ Since ve.have eosthlated-the hfpothesis in termsvof classes cf househelds,
: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 1s crucial to find a suitable way to group them. As a
first step we have divided them into 8 sets of terms, corresponding precisely -
to the~cases diStiaguished‘in theéhypothests,-aS'detailed in_Table‘4¥9
On the éhole, for the eight cases-coneidered together, 87.62 of the

contributions to the inequality ‘support the hypotheses and 12.4Z% contradict it?o

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
extreme (cases 1.1 to-1.3, corresponding to minimum opposition) we find the

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

(cases 2.2 to 2.4, with maximum opposition) we find the lower proportions 3
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and there is an intermediate zone (cases 1.4 and 2.1) vhere the proportion

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

extremes. Roughly speaking we may sy 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. In the other three cases the results are less
peat. They will be reexamined belav (in 4.3).
Ieble 4

Test of fypothesis The effect of average incomes differences

dieaggregated in eight sets of terms.

Conttibutions Supporting ' Contradicting
_ to the effec: the hypothesis the hypothesis
1. Cases vitﬁiro opposite = . Value % Value ) 4 Value z

vlriebles ' o .

1.1 ¥o control variables ;6456 18,6' : .’6285 99.8 .0001 | 0.2
1.2 One coatrol variable  .0566 21.7 .0556 98.9  .0011 1.1
1.3. Tvp control variables 0372 14.2 .0348 93.6 .0024 6.4
1.4 Three control variables .0114 4.3 .0095 84.0 .0018 15.0

i2. Cases with some opposite variables V

2.1 Three varisbles vs. on/ .0308 11.8 .0267 86.6 0041 13.4
2.2 Two variables vs. ond! .0491 18.8 .0356 72.5  .0135 27.5
2.3 Tvo variables vs. tvs/ .0123 4.7 .0091 74,0  .0032 26.0

2.4 One variasble vs. ong/ D157 5.9 .0095 60.8 L0061 39.2

TOTAL «2617 «2293 . <0323

1/- All the Qariables taking different values in the two classes under
comparison have higher values in the game class.

+ 2/- Three variables have higher values and the fourth a lmalier value
in one class. . -

3/- Two variables have higher values and snother a snaller value in
one class (the fourth is a control variable).
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&4/- Two variables have higher values and the other two smaller in
one class,

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

A second natural etep 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 te which is the control variable.

‘This further disaggregation of the figures suggests,the strength of education
.ang the weakness‘ofvage as explanatory ﬁariables. The joint effect of age and
the other variables appears fééble'end in the other exttéﬁe.it is easil&
.appreciated the power_ofieducation:and occupation running-tdgether\inefﬁe seme
direction._z2 A , _

As regards the cases with opposite variables we already noticed that

'they are characterized by the higher proportion of contributions contradicti1g
:the hypothesis. New, at the new level of disaggregation (40 cases) it can be

seen that in five cases the contributions contradicting the hypothesis over-
powetedvthe contributionstsepporting it. This finding refﬁforces.the'need

“to improve the set of hypothesis. We explore-tﬁis.line in 4.3, }1mitiné our

effort to the consideration of cases 2.2 to 2.5,_where the results are
" less satisfactory. |

In order te.complete the censideration 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_erbitratary, so that we need
to uake clear the criteria to be followed.: |

To impute values to individual variables in the caeee-vithout

opposite variables'(l.l 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'vatiebles whiose effect as assumed to
prevail, vhile those contributions contradicting it are ettributed to the

. wariasbles assumed wesker. The results obtained are presented in panel A of

Ieble 5. The proportion of non-inputable differenced'io quite small (only

' 22 of the diffeteneea effect). The wvarisbles rank as assumed in the
fhypothesis' educatioa, occupation, size and age.

It teems to be also relevant te 1npute the effect of differences

‘1n average incomes.to groups of variables. In panel B of the same table
the tesults for couples of variables are presented, uaiog 1nput1ng critetie
ilinilar to those: used for individuel vutiebles. The non-inputeble V |
eontributions are in this case larger since there are cases in which it is
not at a1l possible to make imputations to pairs of variables (as 1n cases
1.4 and 2. 4) The joint effect of education and occupation is comsiderably
higher than any other, while the lower values correspond to age combined

" with any of the other three variables. ‘It does not seem necessary to show
teoulcs.for conbinations of three variables. It is eoOQgh to point out

thet,tﬁe most important combination 1is 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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&.3 Three alternative ways for fﬁrtﬁeé‘consiéeration of the hypothesis.

In ¢fder to exarine in greater detsil the cases in vhich the evidence
supporting the hypotheeie is weaker, ehree alternative rozds are explored,
mainly in order to indicate possible extensions of the research,

In the first place, cases 2.2 to 2.4 of table Qaﬁere reconsidered by

giving oniy tvo values to every vefieSIeea'The rationale behind this

proeedure is quite simple. The hjﬁothesis steéed above took into account only .

the fect that the value of.e givenhvatiable was higher or lower in one class,

but no consideration vas - given to ehe nagni:ude of the difference. Hagever

:his could be done in different ways. Ve:h;ve fqllowed thisAline postulating

a very eimple weighting pattern: differences in‘the valuee of a variable

were given a zero weight if both units belonged to the same consolidated

¢lass, wvhile the weight was one for differences in attributes -of units correspondin~
" to different new cleeaes. | '

A certain improvement results from this neoclassification. the sum of differ-
.ences supporting the hypothesis increased from 0.2293 to 0.2335, 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
Ain attributes that were eansolidated,

The transformation to dichotonous variabies reversed the five cases
that pteviously contradicted the hypothesis. All of the 40 cases examined
gegister higher contributions supporting the hypothesis than the ones
eontradicting ic.

. A second possible vay to refine the hypothesi- consists in teking into
sccount the association that exists among the variables. As an example
we have coneidered diffetenf patterns of {ncomes along the life-cycle

for different occupational groups. The cycle for the vhole population is

8180 observed in the three occupational classes of lower 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 account the age intervals were assigned different values
according to the occupational group. Combining this approach with the
‘first one we'get a further - even if smalisimprovement of the results. The
sum of contributions to the diffe;ences effect supporting the hypothesis
increases to 0.2345, the sun of those contradicting it decreases to 0.0210

and the non imputable add up .0061.
A third possibility consists in desaggtegating further some of the

40 groupgf For instance, for every control variable the corresponding
group can be subdivided into as many subgroups as there are possible
control levele for that variable. Let us conSidet»an example. In nine out
of theoforty cases age is a cotitrol vatigble;_'However in six cages the

- analysis is not neéessar%?v.ln the othet three_cases the consideration

of the levels at which the variable is controlled suggests that the
importance of. education declines relatively to occupation and size as age
incteaseggv The results bring out the possibility of introducing qualifi—
cations to the hypothesis. Fot instance, in one of the subcases in 2.2,
&ge as a control variable and one class_hos higher values in occupation
and size, and the other in education. The hypothesis indicates that the
class with highet values in two variables will be expected to have higher
-avetage income. The qualification would be "except if the family heads,
have less than 35 yeats, in such a case, the class with a higher value in
education will have higher income", because of the importance of education
for the youngers. In 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,’having more than 65 years, in whose case occupation vill predominate

over education’
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5. Association among Variables

The results preseﬁted in tbe preceding section sugggst that
the joint eféect 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 ch(Kendgl)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 bevaéso¢iated rathe:vweekly with
both size and age. The assoéiation beﬁveen‘size and occupatior takes
an 1ntetmediete'place.- '

o Global indexes of association could be misleading when applied
“to ﬁontingency tables larger that twve by two, becanse the association
may be posit{ve<1n 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 aralysis and
significance testsza{

| Table 6 presents the results. Positive adjusted residuals
cort;spoqd‘to cases in which there are moié househclds than the number
that thére woulq be iﬁ'case of no ;s§6¢iatidn be;veen 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

ouit
- take & look at panel F. Being either a blue 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,
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Table 6

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
5 and more

- €: Occupation-size

" 1-2 members
3-4 menbers
5 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 ¢f primary
Primary complete
Some secondary
Some university

65 and more
16.33
- 9.41
-'5.67

None

4.23
- 9;33

Not in the
labor force

13.34
- 6.67

v

None

NOWN

NBNON
[ V. IV, -

Not in the
labor force

24,54
- 9.23
. &4.97
~14.66

Not in.the -
labor fprce

3.84
. 3.25
1.04

- 4,98
- 3035

12-34 yrs old

- 0092
- 0028
1.27

Some of
primary
1.57
-‘2.65‘
1.50

Blue collar

- 5:15
- 3.36

Some of
primary
3.77
- 2058
0.07
- 0n71

Blue collar

qna‘?ta

[ ]
00 b= 2
saszuwa\

Blue collar

2,48
6.41
0.44

- 4,54

- 6056

50-64 yrs old

35-49 yrs old

12.52
5.07
- 6.87

Some of
University
0.31

- 1.85
v1.86avb

Executive,
entrepreneu
etcetera.

- 3(97
1.41
2.40

Some of
University

- 2.43

3469

- 0.65

.0.58

Executives,
entrepreneu

eteétera.

- 6.16
'1.87
- 1.6%
4.61

Executives,
entrepreneu

etcétera.

1.89 -
1.92
- ‘018
Primary . . Some of
complete secondary
- 2.84 - 1.18
12458 - 298
- 0;11_ - 2928
Whife collar Merchents
-3.85 - 0,12
.2.38 1.43
1‘15 - 1054
Primary Some of
complete secondary
-1.37 - 4,82
- 3.10 6.18
1.99 - 2.63
1.54 0.99
Nhitg collar Merchants
- 7.12 - 3.07
— e 2‘36 2023
- 0.02 2.35
" 3.19 1.73
White collar Merchants
.- 3001 - °n87
-2.30 - 1,57
T 2.40 2.67
3.17 0.29
- 2.82 - 2.18

-2.99
- 7.61
- 7022
7.25
17.84
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ﬁe do not pursue further the standard statistical consideration
. of association among the yariables. 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 rgsolted in the case
of po associatiorn with those observed in the sample, and then these
observed values with the results of the Ginizdecogﬁooition. Tsble 7
shows the reoulgs. » : ‘ . |

- The firstvcolumn_detailc the gelative va1ueo1that the population
iuighfoshouldshovltf there ﬁas no'assooiotiOn'iioog'tho variables. The
wveights corfospond to the differences effect, that is Py.Py for all 1
and §. The values of ‘this first oolumnveoe oo'nputed lu"the product |
of the marginal valueo of rows and columns dividéd by the sum of weights.
The second column givgs the relative values of thg_veights actualiy
observed in:thetSample. Pinally, the third column showo the relative
values of the contributions to the differences effect.

The cooparison of the two first columns indicates the association
among the variables. In the cases with no opposite variables, the values
of ohe obser?ed relative weights are higher than those expected in the
ease of no association. It means that when two classes are compared and
one of theo 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
observed oeiéhts corresponds to case 1.1, where there are not control
_ vaéiables and all the variables have higher values in one class. On the
other a.ﬁa. in the cases wvhere there are opposite varitblet, the higher

values correspond to the expected weiphts had there been no association.
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The distance is shorter in the cases with less opposition 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 -
;diffefences in average incomes. when these are high column 3 has larger
values. Looking at :he table we can see than column 3 registets htgher
vnlues (relative to colum 2) in case 1 1; at the othet extreme the
That is to say, the larger 1ncome differences cottespond to comparisons -
-4n which one the classes has higher values in the ‘four variables. 'The
"sualler differences to one of the cases with most opposition( one

- against one and two control variables 2.4).
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. Table 7

A:soclation among the varizbles and the Gini deccmpoaition

Population
weights Actual Shares in _the
Theoretical relative differences
relative values values effect
(1) (1) (%)
1. Caces with no opposite variables
- 1.1 ”Nb control variables ' 3.12 , 10.18 _ 18.58
1.2 One control variable - 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  $8.76
2. Cases vith opposite varisbles
2.1 Three varfables vs. one = 12.48 11.87 11.77
‘2.2 Tvo variables vs. one 31.56 . 22.66 18.78 .
2.3 Two variables vs. two 936 5.9 4.70
2.4 One variable vs. one ‘ 12.99 ‘9.85 5.99

66.39 30,32 41.24
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The first five cases tagen together have expected relative welghts
‘adding up to 46X of the total, observed véigﬁts of 61.5%, and contributions
to the differences effect adding up to 70.5%, - If only the first two cases
are éonsidered, we find expected weights adding up to 13.6Z2; observed values,
26.6%; and contributions to the differences effect, 40.2%. These findings
$trongly support the conclusions that there are positive association among the
variablesvind that the differences in the ‘average income of twq.ciasées is gréatet

the less is the opposition among variables.




6. Smury
| Iﬁequality in income distribution is ue;suted 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.differences in-average income Qmong classes, and an effect of
overlgpping.among classes. The method allows té distinguish contributions
. to the iﬁeqﬁality‘tha: support and'conéributionb that contradict a hypothesis,
as well as to link sources of income and size distributibn.A The associztion
-&mong the‘vatiables 13z!x§mined using both atandard ctatisticalvtechnidues
ind the Gini decoﬁpb#ition.aa fr;nework‘of reference. . |

It wvas found, in the fitst.place, that tﬁerg is a :1gn1f1cint positive.l
"asseciation'aneng the variables §onsidered. This means that the probability
_of finding a claas wvith a higher value for a vatiable is greater 1f the class
already have other variablea with higher values. Hoteover. inccme differences
betveen two classes are 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 1ncom§ differegces between classes with
.vnone or one control variable while all the othefs take higher ;alues in the
same class.

The relative importance of the variables in their indepehdent
contribution shows educatioq and occupation -~ in tﬁat order - as the
- most significant. The size of the households 18 in an intermediate
position, and age of the family head is the weaker explanatory variéble.~
The conlideratiog of the joinﬁ effect of the varisbles taken by pairs

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

powerful,
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Three vays of refining the hypothesis are explored. As a simple way
of veighting 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 different ones are assumed, depending on
the occupational class. Finally, the possibility.of further eisaggregation
is considered: wher there is a control vériahie'it may be important tb distinguish
at which level it is controlled It is.shown that when age is. a control variable
then the relative importance of education deereases along the life-cyele.

A final word of caution. As any research using a new methodology for
a partioulat case, it is not at all-easy to evaluate the results .and findings,
.‘because of the lack of a compa:ative framewo'k of reference. For instance we
‘have emphasized the association among the variables, bnt if a similar methodology
vas applied to other Latinoameti-an urbau centres. if would not be impossible
i.that the results showed still larger asaociation. This 1s whet_we found in our
univariate analysis. Locking only at Beunos Aires, we stregssed the importance
of education ane.0ceupation and the weaker explahator& powet of age. But when
~co§pated with other Latinoamerican cities, we found etactly the same~pattetni
st111=magnified So that the important conclusion for Buenos Aites is that
education and occupation have less importance than in the other cities and
age more. To 1mprove the understanding of the iuterrelationships betzeen

economic develcpment 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 Integracidn Econdémica
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.»ldl and /5/

For a full development of this decomposition and its relationship
wvith '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. 1In Ch. III of /2/ some univariate analysis are ea:ried

" out, focussing attention on comparisons among inequalities in

8.
9.

10-

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 whére they live.

aUnderreporting of income 1is 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
sources, 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 inequality

48 small, it is positive, that is to say, inequality of transfers

11~

12-

increase the inequality of total income.

Of 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/, Chaptef 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= disaggregation into 8 groups
.of 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 tecknicians, 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 .
foutth cldsses are in ‘the ‘other ‘extreme of the distribition, with
4dnconmes well below the average. They are small size families (1-2 - -

fmembers) and the head 1s 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.

I 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 determined rejection intervals. In what follows we

.earry out the analysis in a loose.way, exnloiting 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,

. Yeaving 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 merczhants, 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
qﬁup to complete primary education and another for those havirg

received secondary or higher education.




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

"advisable in our case, because the size of the sample does nmot
allow for such fragmentation.

25- For instance one of the cases in 1.2, sge 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

{to Occupation and size |to Occupation .

Control: Age Control: Age and size jControl: Age and Occupation
Opposite: Education Opposite: Education Opposite: Education and size

12-34 years old

| 35-49 years old

| - 50-64 years old -

€5 and more
TOTAL

27-

28~

Z(z of contributions contradicting the hypothesis)

61.6 - 209 6.6
'28.9 8.9 | 49.6
18.7 29.1 l 7.5

0.2 1 61.9 ' 79.4
2.3 | 30.3 .53.7

..

C is‘based on the chi-square distribution and T on vanrk
correlation concepts. Values are not given heré. See 2/,
Table 13, p. 9%7.

If “»j ieg the value of a2 cell in & contingen;y table, the expected
value’in the case of no-association is 1 that is, the
) 5

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

population. The standarized residuals are then o 11,-
13 ir——-——-
. - ‘ . 1j
and the variance can be estimated by vij- (1— - )(1b j ) so
that the adjusted residuals can be cumputed by d ______J______
13 /v~
V13

Yor g detaiied reference see {7].
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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 thke variable occupation, since people not
in the labor force constitute a class there. As they are chiefly
retired old people there is an strong association 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 medium and

large families. 

The analysis of adjustedwtesiduals,for the multivariate classifi-
cation did not add:ahy~sd5§tantial'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'




