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MEASUREMIENTS AND CONCEPRPTS CF THE INEQUALITY OF
INCOMES: AN ALTERNATIVE BEING STUDIED IN BRAZIL

JOSE CARUOQS PEREIRA PELIANQ

Thesis vnder the Sivastion of Professor Samusl Morley

The main purpose of this work should bhe understood asg
a preliminary attenpt to show that, in genersl, measures of
inequality of income imply their dwn conceptis of the process
“

of income distribution ketween individuals or groups. These

underlying concepts should be brought out through a.non-

conventicnal analiysis of the currently used measures and

their mathematical-statistical propertiss. In our view, this
should kecome the centre of attention of researchars who are

interested in understanding the causes and effects of
ineguality of income in a given economic system.

Cne should emphasize that the conceptual link belween
the measures cif ineguality ard their subseqﬁent socio-
econemic interpretations must exist in order to obtain bettor
theoretical and empirical use of research on income distri-

butiocn. Conseguzntly 2 knowledge of the characterlﬂtjcc and

rf’

properties of the measures of inegunality of incoms makes i
possible not only to chooss those which are most appropriate
to the theeretical models, bul also to supply valuable
additional elements for a better utilization in empirical
analilysis. This implies that these measures, so freguently
used, are not limited only to furnishing gquantitative
estimates oi ingquality cf income; in addition to this,
beiny develcped as they are on their own concepts of the
process of income distribution, thev allow the empirical

verification and proof of these concepts by means of



appropriate manipulaticon of their operational characteristics
and properties.

In this context the characteristics and properties of
three well known measures of ineguality of inéome_are présenE
ed and commented on in the first paft of this work;'thesé'are
Pareto's index, Gini's coefficient of concentration and the
variance of logarithms. Their respective concepts of the
process of income distribution are brougth out and evaluated
‘in accordance with our interpretations and observations of
other works. In the second part, taking as a basis a summary
analysis c¢f classical economic thecry, an alternative measure
on ineguality of income is proposed. Its concept, mathemati-
cal formulation, coperative statistical form as well as its
fundamental characteristics and properties are developed. In
the third part, the proposed measure 1s applied to estimate
the ineguality of income in Brazil in two specific cases:

(a) Individual income distribution 1960/1970 and (b) Income
distribution in the formal urban sector 1970/1973. Finally,
the fourth part is directed to presenting the mest important

conclusions and suggestions for future works in this field.

Adviser



... a man... can stare stupidly at phenomena; but in the

absence of imagination they will not connebt'themselves in

_any rational way. (Italics mine.)

C. S. Pierce



ACKNOWLEDGMENTS

Thanks are owed to many people for the help they have
given me at different stages of this work. I would like to
express very special thanks to Profeszors Samuel Morley and
James Worley, under whose directicon this thesis was written.
Professor Morley, in particular, hae given me advice and
friendly criticism throughout. ' '

I also wish to thaenk Ramonaval Costa of FIBGE and
Alfonso Rodriguez Arias of UND:, both of whom have helped me
in discussing the foundations of the problem and its statisti
cal implications. Barkava and Lucia Mason have pfovided
editorial zssistance &nd Leila Bijos the typing of the final
draft.

‘Obvioualy, T accept full bleame for any remaining
eryoxrs oy ominssicns.

My most heartfelt gratitude goes also to Professor
Werncr Baer who spensored my acceptsnce to the M.A. program
in Becnowd.cs et Vanderbilt. _

FPinally, to my wife, Anna, I owe the greatest debt of
all for her understanding and cooperation in sharing the

burdenrns of my life as @ graduate student.

i
(S


heartfe.lt

TABLE OF CONTDENTS

ACKNOWLEDGMENTS. . ... ... v e e e caesarees

LIST OF TABLES. et tuinsonnrneaetorennistoiannsnas

LIST OF ILLUSTRATIONS...... e et
INTRODUCTION. = v v v n . e e,
Chapter

ys}

I. CONCEPTS OF TH)E DISTRIBUTION OF INCOME.

[y

Pareto’'s I11deX. e vt vt tmts v sansrensan

Gini's Coefficient of Concentration.

Variance o0f Logarithms. .iu s oecan

Further ObcervalionS. . v v cocaons o
IT. AN ATLMERNATIVE CONCEPT..... c it et

The Means of Production and Income
Distribution......... e e ..

The Question of Interdependence....

The Interpretation of the Process of
Income Listribution..... P
An Operational Form of the Interpretatio:
¢f the Process of Income Distribution....
Practical Application of the Operation.

The Range of Variation of the Measure..

Graphical Presentation..... R
Disaggregation of the Measure......

Properties of the Measure.....sieieeesss
IYT. APPLICATION OF THE MEASURE . veveeeetrarrsoeves

iii

-

- v &

.

Page

- id

vi

16

16
186

19

21
22
25
26
26
33
36



Page

1v. SUMMARY, CONCLUSIONS AND SUGGESTIONS........... 49
AP PEND I K. v vt ot o v oo cs oassssevestoinsseassansssnsarsesnsanos 52
BIBLIOGRAPHY ... .o v vuunn et s st e e e e 54

iv



LIST OF TABLES

Table Page
1. Distribution of Individual Incomes:
Brazil - 1960............. Cee e versneoae.. 38
2. Distribution of Individual Incomes: .
Brazil 197G..... C it e e st s ms e e e e 39
2 2 _
3. Disaggregation of CV /CV + Ll...... . .o, 41
4, Distribution of Wages in the Formal Urban
Sector by Regions, 1970..... i s e e e e . 43
5. Distribution of Wages in the Formal Urban
Sector by Regions, 1971........... e 44
6. Distribution of Wages in the Formal Urban
Sector by Regions, 19272.......... ...........,' 45
7. Distribution of Wages in the Formal Urban
Sector by Regions, 1973.............. e 46



LIST OF ILLUSTRATIONS

in.gure | Page
1. Pareto's Function.......... R R 7
2. Lorenz CUrve. .. .. oo ennns e .. 10
3. Graphical Presentation: CVz/CV2 S SR 27
4. Disaggregation of CVZ/C"VZ'+ T 42

vi



INTRODUCTION

Censiderable research has beén carried out recently
concaerning income distribution both in theoretlca] apploachoq
and empirical exercises.. ThlS interest 1s not mertly
academic but also political, to the extent that the results
cf these studies, inasmuch as theéy contribute to a better
understanding of the phenomenon and its implications for the
economic relationships in a given system of production, can
lead to policy options for government progranmes.

In the theoretical approaches, one nctes as a general

i and the improve-

rule the "resurrection" of the clagsicists
ment of the neo~classic1st52 in an attempt to grasp more
clearly the causes and effects of the functioning of the
economic system in the deternmination of income distribution.
In the empirical exercises we discover:
(1) Analysis of the distribution of income of

countries, regions, etc., through the application

]%ee, for example, Maurice vobb, "The Straffa System
and Critigue of the Neo-Classical Theory of Distribution®,
A Critique of Economic Theory, ed. by E.X. Bunt and Yesse G.
Schwartz (hdp wndsworth, Middlesex: Penguin Books, Inc.
1972), and Teoria del Valor v de la Distrxibucion desde Adam
Smith (Argentina: Siglo XXI Editores S.A., 1875); Joan
Robinson, "Capital Theory Up to Date" and "Prelude to a
Critigue of Economic Theory", A Critique of Economic Theory,

Oop. cit.
2Chiefly, Gary Becker, Human Capital (N.Y.: National

Bureau of Economic Research, 1964) and Theodore W. Schultz,
¢ Capital Humano (Ric de Janeiro: Zahar Editores, 1973).




of the models and measures availableB.

{2) Worksdirected only at the perfection of the

measurement of the inequality of income distri-

bution; these usually start with the manipulation

of mathematical/statistical relationships which

provide operational instrunents for estimating

the inéquality of incomes, with special references

to particular features of‘the phenomenon of income

distribution4

(3) A further group of researchers try to analyse

the “"performance” of the measures of inequality of

incomes. They are placed alongside each other to

check the extent to which they estimate the "depth"

and precision'of income inesgualities.

One begins to discover, on the basis of these works5,

that suitabkle measurements can be developed for the kinds of

hypotheses which should be tested in studiesg of income distri

3See, for example, Albert Fishlow, "Brazilian Size
Distribution of Income", American Economic Review {(Mavy,
1972}, 391-402; Carlos Geraldo Langoni, Distribulcac da Renda
e Desenvolvimento FEcondmico do Brasil (Rio de Janeiro: Edito-
ra Expressao e Cuitura S.A., 1273); Rodolfo Hoffman and Joao
Carlos Duarte, "A Distribuigao de Renda no Brasil", Revista
de Administraczo de Empresas (Sac Paulo), No. 2 {(June, 1972),
46-606.

4See, for example, Anthony B. aAtkinseon, "On the
Measurement of Inequality"”, Journal c¢f Economic Theory, II
(1970), 244-263; 0. Elteto and E. Frigyes, "New Income
Inequality Measures as Efficient Tools for Causal Analysis
and Planning", Econometrica, XXXVI (April, 19%68), 383-396.

5See, for example, Ramonaval Augusto Costa, "Medidas
de Desigualdade de Renda", Boletim Ceografico (Rio de Janei-
ro), No. 238 (Jan./Feb., 1974), 45-72; Joao Carlos Duarte,
"Aspectos da Distribuigac da Renda no Prasil em 1970" (un-
published M.A. Thesis, University of Piracicaba, Sao Paulo,
1972): Rodolfo Hoffman, "Centribuigao a Analise da Distribuil
¢ao da Renda e da Posse de Terra no Brasil" (unpublished
Livre Docéncia Dissertation, University of Piracicaba, 8Sao
Paulo. 1971).




bution. Indirectly, one can also perceive that each measure
of inequality of income brings with it, explicitly or
implicitly, a concept of the operation of the process of
income distribution even though this group of researchers
does not explicitly mention this conceptual relationship,

The link between the concept and the operation of the process
becomes credibls és a way of making more valid these measures
and their respective analvtical precperties.

In view of thess considerations, this thesis-has
three objectives. Firstly, to list some of the measures
traditionally employed in estimating the inequality of income
and attempt to eVvaluate their concepts of income distribution
and their measurement properties. Secondly, to supply an
alternative interpretation of the process through a further
concept of the mechanism underlying the determination of the
distribution of income generated by the productive process
betwveen groups of individuals. Thirdly, to operationalize an
interpretation of the process through an alternative measure
of inequality of income, épplyinq it to a few income distri-
buticons available for Brazil.

Combining the first and second objectives, the inten
tion is to provide systematic view of the analysis -of income
inequality based on a specific conceptual reference. With
this, one may hope to warn the user that the consistent use
of a measure of income inequality inplies a certain
conceptualization of the process of income distribution. It
is hoped to have provided some elements which may remind
researchers that, ultimately, underlying a certain measure of
income distribution there is an understanding of how
inequality of income comes about. This has tended to be
forgotten in many of the studies in this field. The
importance of the last objective, the operational aspect, 1is
secondary to the extent to which one intends to understand

the process as such, while making it clear that the improve



ment of studies on income distributicn, especially the
estimates of inequality, requires a systematic effort at

understanding the features.which involve the economic system.



CHAPTER 1

CONCIEPTS OF THE DISTRIBUTION OF INCOME

It is intended in this sectién to present in summary
form, on the one hand how the phenomenon of the distribution
of income is conceived by some of the measures of inequality
of income and, on the other to develop some comments about
the features of these measures.

Pareto's Index

vilfredo Paret06 introduced a measure of ineguality
of income which tried to show, in a simplified way, how the
distribution of incomes manifests itself among individuals.
His concept of the phencmenon can be Said to be "empirical"
insofar as it originated in the observaticons of the profiles
of income distribution in various countries of his time.

The mathematical representation of his function of
income distribution would be

~b
N = AY

‘ GRegardinq Pareto’s index see: Ramonaval Augusto Cos-
ta, "Medidas de Desigualdade de Renda", op.cit.; Rodolfo
Hoffman, "Contribuigao & Andalise da Distribuigao da Renda e
da Posse de Terra no Brasil", op.cit.; Jorge Kingston, "A De-
sigualdade na Distribuicac das Rendas", Revista Brasileira de
Fconomia (Rio de Janeiro), No. 1 (March, 1952), 9-13.

7This is known as the first of Pareto's laws, that is
the simplified form of his function of income distribution.
Concerning Pareto's second law see: Rodolfo Hoffman, "Contri-
buigao a Anidlise da Distribuicdo da Renda e da Posse de Terra
no Brasil, op.cit.; Ramonaval Augusto Costa, "Medidas de Desi
gualdade de Renda", op.cit.

o
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where N reﬁféé@nts the number of beople Qith income Y or
more; A and b are constants. The constant b is called
Pareto's coefficient {(or index).
It will be noted from the interpretation of the
Pareto function (in hyperbolic form) that the number of
people with an income Yi or more decreases as income
increases, in other words the number of people with an income
Yi or more is inversely prdportional to the levels of income
¥;. This inverse relationship is shown logically by the
coefficient b, the differential marginal coefficient of the
Pareto function. The graphical presentation of this statement
can be seen in figure 1. |
Some points may be underlined among the observations
made about Pareto's index:
(1) The implicit concept of inequality of  income
among individuals (ox groups of individuals) can
be understood as the visual presentation of a
social pyramid where the individuals at the base
receive average incomes less than the indiﬁiduals
atrthe top. This inverse relationship‘betﬁeen the
number of individuals and the avérage levels of
income would be, according to Pareto, the most
common aspect of the distributions cf income among
the units observed (countries, regions, etc.)
independently of the socio-economic conditions
which generated these distributions. Conseguently,
his index represents the degfee of inequality of
income existing in a particular distribution,
given the productive relétionships preceding the
distribution of the proceeds among the indi- |
viduals.
(2) It can be said that his index reflects a
"partial” concept of the phenomenon of distri-
bution. "Partial" to the extent that it reflects



FIGURE 1

(N = AY
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a simple functional relationship between
individuals and the respective average levels of
income without any attempt to perceilve the
mechanism of distribution of income as such.
(3} Some other obvious characteristics8 of
Paretc!'s index separated into two groups are
summarizedlbriefly below: .
{(a} Advantages: |
i) Its calculation is relatively simple.
ii) It is generally used for estimating
the average incomes of the highest and
lowest groups (when these are represented
with the respective lower and upper limits
left opern} .
iri) Its use is immediate irrespective of
the presentation of the distribution.
() Disadvantages;
i} It is not very sensitive to smail
differences between the distributions of
income.
ii) Because of the fact that the ad-
Jjustment of the curve to the observed
data is only significant above a cexriain
level of incone Yi {see figure 1), it
often happens that only the upper part of
the distributicn is well interpreted by
the Pareto function; this does not happen
with the lower part of the distribution

where the inequality of income (as a

8For better information on these characteristics,
see: Ramonaval Augusto Costa, ibid.
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general rule) is less, so that Pareto's
reasoning is less applicahble.
iii) A poor adjustment of the function
to the obgerved data produces an
inadequate interpretation of the concen-
tration of income distribution through
his index b.
Gini's Coefficient of Concentratjion
Corrado Gini made a dual contribution to the study of
the concentration of incomes. He developed two measures, one
of them little known to researchers and described as Gini's
index, and the cther generally used, the Gini's coefficient of
concentration. We are dealing here with the latter, not only
because of its greater use by researchers, but aléo because
of its practical sicgnificance when associated with the
Lorenz curve.
Given the Lorenz curve; Gini's coefficient of concen-—
tration (6)9 can be visualised (see figure 2). One observes
that the area OW (neutral area) refers to the situation of

perfect equality of income (where all the individuals have

the same share of total income); that the airea 0ZW refers to

the situation of extreme inequality c¢i income (where only one

individual receives the whole income of the distribution);
and finally that the area OXW refers to the situation of
intermediate inequality of income {(where the shares of some
individuals or groups in the total income exceed the shares

of others in a differential manner).

9The Lorenz curve is obtained by placing on the hori-
zontal axis the cumulative percentages of population and on
the vertical axis the corresponding cumulative percentages of
total income. In this way, one can visualise the partici-
pation in total income of each respective group of indi-
viduals being considered.
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FIGURE 2

LORENZ CURVE

Z%

Y%
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To obtain G through the Lorenz curve, 1t is sufficient
to relate the areas OXW and 0ZW as follows:

OXW
OZW

G =

whose limits of variance are O (areca OW) and ) {(area 0ZIW).
Given these initial observations, we may consider
below the main aspects related to Gini's coefficient of
concentration (G): ' | .
(1) The implicit concept of the inequality of income
in G can be interpreted simply by the different '
income shares of individuals generated by the
productive process. This relative differentiation
therefore will reflect the degree of the ineguality
of income existing in the distribution.
(2) Compared with a simple functional relationship
_as in the case-of Pareto's index, G shows in a
clearer way the phenomenon of income distribution.
Specifically a better or worse apparent concen-
tration of income in a given distribution will depend
directly on the share of total income of the indi-
viduals which produced it; the more ﬁnequal the
shares, the worse is the degree of concentration of
income in G and vice-versa.
(3) Summarized below are some characteristics of
Gini's coecfficient of concentrat_ion:10
(a) Advantages:
i) It is sensitive to small variations
between distributions of income.
ii) It is a simple and clear concept
(particularly when linked with the Lorenz
curve).
1ii) It is easily and guickly calculated.

105¢e Ramonaval Augusto Costa, "Medidas de Desigualda
de de Renda", op.cit.
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iv) It reflects the inequality of income in
the whole of. the distribution.

v) It can be disaggregated into componenté
of concentration "within" and "between"
distributicns.

(k) Disadvantages:
i} Tts underestimation of the area of
concentration of incomell by the methods of

‘calculation traditionally used.

ii} The interpretation of its wvalue bacomes
ambiguous in the case where two Lorenz
curves intersect with the same area of
concentration. A

Variance of Logarithms

This deals basicaily with a measure of dispersion
relative to the average income of the distribution, with the
~specification that one takes instead of absolute values the-
logarithms of the incomes (individuals or groups of indi-
viduals). The vse of logarithms arises from the effort to
minimize the effect of the absolute differences of income,

The expression for the varliance of logarithms is the

following:

2 " X ( = 2
log = —— - ¥ (Log Y./0)

where X = the number of individuals in the distribution

‘e
Il

i individual income

Y = geometric average of the individual incomes;

where the data provide a distribution by classes of income

the expression is corrected:

llFor more details see Rodolfo Hoffman, "Contribuigﬁo

d& Analise da Distribuicdo da Renda e da Posse de Terra no Bra
sil", op.cit, ‘
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x I.':l
where X = the number of individuals in the distribution;
Xg= the number of individuals in class I;
§I= the average income of individuals of class I
Y = geometric mean of average incomes of K income

classes;

K = the number of income clagses.

With geference to the concept of income distribution
implicit in ¢ log, it is worth pointing out that this
represents a rather static view of the phenomenon insofar as
it takes the difference of the squares of the deviations of
average incomes in relation to the geometrical average of the
distribution. Although this concept is correct and workable
it brings nothing new to the understanding cof the phenomenon
if we wish to treat it in a wider perspective, which at least
clarifies further the complex mechanisms underlying the
process of income dis%ribution. At first sight, one has the
impregssion that the ¢ log mav be only a mathematical device,
although suitably developed which mskes more efficient the
use of o, which in Statistics has basic applications.

With respect to the operational characteristics of
this measuvre one may add: |

(a) Advantagés:

i) easy to interpret since it consists of a
measure of dispersion;

ii) disaggregated into components of the
variation of income "within" and "between”
classes or distributicons, in accordance with

.2
the property of o .
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iii) it has the result of minimizing the effect
of absolute differences of income through the
use of logarithms of the incomes;

iv) easy to calculate because it uses the
logarithms of the incomes when available,

v) it is a measure sensitive to small
variations betweern inceme distributions.

(b) Disadvantages:
i) the non-availability of the logarithms of
the incomes makes immediate calculation more
difficult;

ii) “the fact that it is related to the geometric
averages ©f the individual incomes, and not to
the arithmetical average of the distribution
accentuates dispersal effect of the measure;

iii) the non-availability of the individual
income data makes the measure less efficient for
estimating the degree of inequality of the
income distribution.

Further Observations

The summary consideration of Parecto's index, Gini's
coefficient of concentration and the variance of logaxithms
allows one however to highlight some aspects of the evaluation
of the ineqguality of income distributions. These are necessary
for the understanding of proper use of the available measures
of inequality.

First, that all the measures of ineguality of income
have an implicit concept of the process of income distri-

bution.12

12See Anthony B. Atkinson, "On the Measurement of
Inequality", op.cit.; 0. Elteto and E. Frigyes, "New Income
Inequality Measures as Efficlent Tools for Causal Analysis
and Planning", op.cit.
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Secondly, that some measures reflect séme aspects of
concentration of income in comparison with others. In the
cases analysed, Pareto's index tends to be a more efficient
measure of inequality for the upper range of the distribution
{beginning with the level of average ilncome Yi); whilst Gini's
coefficient of concentration and the Variance of Logarithms
give a good representation of the ianegquality of income of the
whole distribution. . 7

These two cbservations indicate that, depending on the
characteristics to be brought cut in the evaluation of the
ineguality of an income distribution, there will be appro-
priate measures to be used. '

Finally, it is interesting to point cut that, in
operational terms, the proper use of a measure of ineguality
of income requires that it should be at least:

(a) easy and precise to interpretb;

(b} guickly calculated;

(c) independent of the form of the distribution;

(d) sensitive to differences betweesn distributions;

. 13
(e) sensitive to ambiguity between distributions.

13Ambiguity, for example, as in the case of the Lorenz
curve when it may happen that the comparison of two of them
intersecting provides the same value for theGini's coefficient
of concentration.



CHAPTER II

AN ALTERNATIVE CONCEFPT

In this sectien a further way of visualizing the
phenomenon of income distribution is developed in ordex to
propose later a measure of inequality of income. Following
the lines of the previcus section the concept of income
distribution is approached first, followed by the mathe-
matical formulation of this concept, and finally the charac-
teristics of the proposed measure ¢f ineguality of income.
The Means of Production and Income Distribution

The classic theories (including Marx) about the value
and distribution of goods and service514 bring out the
importance of the ownership of means of production in the
determination of the distribution of the incomes, although
with varying approaches% In reality, they are practically
the only thecries (with of course .theix followers) which try
to go beyond the process of distribution of goods and
services. They do not take this (the MNeo-Classic and
Keynesian positions) as being established in a competitive
market of factors of production where the prices of goods

and services are determined by the marginal productivities of

14See, especiallily, Maurice Dobb, Teoria del Valor y de
la Distribucion desde Adam Smith, op.cit.

15These variations are ,clear from Adam Smith to Marx.
The latter, in turn, maybe has succeeded best in integrating
the theories of production and distribution.

16
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those factors.. In the end, they start from socio-economic
reality, historically determined, through én analysis of tﬁe
social structure to distinguish the difference in the owner-
ship of the means of production (social relationships of
production) as determinants of the distribution of goods and
services produced for the market.

It is evident that political and historical factors
exist which are hard to measure ~ which interacting with the
classiczl economic variables - determine the distribution of
individual incomes:.L6 However, one may suppose a close relation
ship between the ownership of the means of produdtion and the
structure of political power historically determined. It is
‘reasonable to suppose that both yary in the same direction.
The exceptions may become épparent insofar as political power,
other things bi%ng equal, manifests itgelf with support of
economi.c power.

It is clear that the inter-relation between the owner
ship of the means of production and the sgtructure of income
or rather the historical-structural determination of the
latter by the former has an outstanding place in economic
writing, particularly in developing countries. The external
relationships of these with developed countries clearly
reflect an unequal social division of labour in which the
latter, with the greater accumulation of capital and
technology, determine the distribution of factors in the

former and, consequently bring about concentrated income

lGSee Irma Adelman and Cinthia Taft Morris,":Quien se
beneficia con el desarrollo economico?", Distribucidn del
Ingreso, ed. by Alejandro Foxley (heX¢co. ¥Fondo de Cultura
Economica, 1974}.

17This position is reinforced by Jorge Graciarena,
"Estrutura de Poder y Distribucion del Ingreso en America La-
tina", ibid.
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structures. In short, it may be supposed that the domination
or existing influence of the "strong® over the "weak",
economically and politically speaking, has been maintained
historically, just as much between countries as between their
social classes. This inequaiity of ecconomic opportunities,
determined by the marked stratification of the social
structure,; is reflected objectively in the different
appropriations of goods and services produced for the market.
It is towards this aspect that the objective of this section
is directed whichﬁis that of highlighting productive relation
ships which, within the economic system, determine the
relationships of distribution of the factor rewards.
The Question 0f Interdependence

The ownership of the means of production in a given
economic structure determines the distribution of goods and
services (real incomes) or of the factor rewards (money
incomes). So the allocations of income between individuals
(ox groups) is a consequence of the entire flow of goods and
services produced in a given period. In this way, within the
absolute limits of this flow of production, the ownership of

the means of production acts and confers on the individuals

(or groups) differential sccess to the rewards. In other
words, the rewards of individuals {or groups} are not
determined separately in the process of production and
therefore differentiated in the process of distribution of

goods and services; in reality, they are determined jointly

in the productive process in accordance with the possessions
of means of production by the individuals (or groups), given

the flow ofngoods and services produced within the period.

_ 188ee, especially, Celso Furtado, Analise do Modelo
Brasileiro (Rio de Janeiro: Civilizacdao Brasileira S.A.,
1973).
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In the flow cof total income generated over a given 19
period, there is an interdependence of incomes of individuals
(or of groups). This reflects the fact that mainly for
réasOns of their respective economic bargaining power (or
through the influence of differential ownership of the means
of production), the higher allocation of income to gome
(individuals‘or groups) necessarily impliés a smaller
allocation to others,

The Interpretation of the Process of Incone Distribution

A The previous sections commented on the inter-relaticn
ship between the ownership of the means of production and the
allocation of incore as well as on the gquestion cof intex-
dependence of incomes. It becones now possible to interpret
in summary form how the distribution of rewards between
individuals (er groups) takes place.

"In the first place, the proposition concerning the
intarnreiationship betwaen the ownership of the means of |
production, (Z), and the allocation of income, (Y), suggests

a direct proportional relationship ir the sense that a larger

{Z) means a larger (Y}, and vice-versa. Without doubt this
situation can be generalised although the given historical
setting of social-economic structures show specific variations
around this proportional relationship. However, it scems

impossible to deny that this will always be positive, mainly

because of the fact that individuvals (or groups) tend to
maximize their relative benefits (or rewards) in their

economic activities.

19'I'his aspect is not new, because it is found
explicitly in most of the measures of ineguality of income.
The objective here was to highlight this aspect because of
its decisive importance for understanding the process of
income distribution -~ a fact which is generally neglected
in other studies.
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In the second place, the guestion of interdependence
in the allocations of income between individuals (or groups) ,
(¥}, tends to show the dynamics of the social relationships
of production in the sense that, by the destination of the
flow of goods and services produced in a given period,
individuals will compete among themselves (or groups) in such
a way as to define their respective shares (or allocations).
In this case, the ownership of the means of production plays
a decisive part since it already reserves for its owners a
large part of the rewards obtained in the market.
Conseguently, the interdependence of incomes will specify
the differences iﬁ shares of income between individuals (or
groups), that is some will necessarily appropriate more than
others within the total flow of income generated in the
perxiod.

Thirdly, it is necessary to attempt an integrated
view of the process of income distribution. The conjunction
of the processes cf production and distributionzo of goods
and services, which we are trying here to make operational,
gives the analysis of income distribution a ﬁore dynamic
perspective with the specific structural implications. 1In
this sense, it starts from the proposition that differential
dwnership of the means {(or factors) of the productive process
determines the differential allocation of the rewards of
those factors. This difference, in its turn, establishes in
the market the distribution of the flow of goods and services
produced aitong the individuals (or groups) through the
mechanism of interdependence of incomes, which specify the

absolute levels of income differentially allocated.

20phe distribution of goods and services in itself
only signifies the distribution of real incomes which will be
converted into-rewards (monetary} by entry to the market.
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Thus, the differential allocation of incomes is

determined a priori through the differential ownership of the

means of production and realised a posteriori-through the

mechanism of intexdependence of incomes.

An Operational Form of the Intefpretation cf the Process of

- Income Distribution

Taking the conceptual sequence of the previous

sectiong we present the mathematical formulation of the

interpretation of the process of income distribution.

form is

To give effect to that interpretation the following
chosen:

(a} Let 71 and Y_ respectively be the average stock

I
of the means of production and the average income of
the group of individuals XI.

Then, the expression

X Z Y o, AL

7 I I I

indicates the sum of all groups of individuals in the
distribution with the respective allocations of income
and means of producticn.

(bY If all the individuals in the distribution were

allocated the same level of income (Y), we could

wirite
r X 7 ¥ 2
z 1 %7 . (2),

{c) Verification of the absolute inequalily of income

between all the individuals in the distribution is
possible by utilizing the expressions (1} and (2) as

follows:

I X zZ' Y - X Z ¥ = 3y x 7 ( - 1), (3),
I I T I 1 I I I I I i _
which "final form signifies the weighted sum of all

the absolute differences of income of the groups of

individuals betwesen the obscrved distribution and the
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ideal distribution,

(d) The relativityZl of the measure 1is obtained by

the conjunction of the expressions (1) and (3) or

‘ B _ 22

i XI ZI (YI - ¥) /% XI ZI YI , (4).
Practical Application of the Operation A

It is difficult tc find operational support for the
proposition that the ownership of the means of production
determines income distribution since the usual systems of
information used do not identify separately the first
variable. On the one hand this is because it has become
customary to simply reproiuce traditional systems of economic
information based on Keynesian theory23 and on the other hand
because the very concept of means (or factors) of production
makes the guestion open to different interpretations which

seriously impedes its statistical application.

-ZiObtaining positive values for this relative measure
depends on the proposition that the ownership of the means of
production (stock) is directly proportional to the absolute.
levels of income of the group of individuals holding thenm.

221n reality, the expression {4) can be understood as
the weilghting of the relative differences of income by the
share of the groups of 1ndividuals I =1, . . . X, in the
total ownership (stock) (%) of the means of production, i.e.
Z 7 ' I X %

- _ I S S - Gy, I 01Ty
yX_Z_ (Y. - Y¥)/y X_Z_Y_= . (YI - Y}/ . — -Ir-
T I I I T I I I D ¢ o Y OX.

1 I T I

23In this case, Simon Kuznets is one of the exponents

of that part which relates to statistical manipulation of
macro-economic aggregates



In this way, except for specific studies previously
defined methodologically, the alternative proposed here for
measuring the ineguality of income is at a disadvantage.

The practical application of this alternative is not totally
unserviceable because it is possiblae, with a reasonable
degree of confidence, to adapt it suitably to the established
conceptual ains.

Thus, starting from the proposition that the cwnexr~
ship of the means of production determines income distri-
bution, and that, consequently, there exists a direct
relationship between the two variables (i.e. both vary in
the same direction) it becomes possible by a workable method
to substitute the first by the second. In other vords, one

may use the level of income (¥_) of the group of individuals

I

(I) as a "proxy" variable for the average stock of the means
- 4

of production (ZI) of this group of individuals. It is

evident that the results will not he ihe same if the initial

24, . s s o . .
A more specific interpretation_of this proposal
could arise f£rom the relations Y, = r. ZI' where xr.is the

average rate of return on the stock of the means of
production of the group of individuals I.
Given that,

I3 T3 I3 3 3

then,

Y13 5 Y5 fpy 0

where rj = the average rate of return on the stock of
means of preduction of the distribution j.

Furthermore, one may adapt the neo-classical vallatlon
of the theory of human capital, following the justification
above, taking ZI as the average stock of human capital of the

group of individuals I and, consequently, altering the

significance of r; and ry -
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‘expression (4) is used; however it is probable that in
periodical comparisons the variations of the two measures
{the original and the adapted) follow the same directions.

Thus the indicated operational adaptation reduces

to: .
— _ - 2 _ 2 7. _ 2
I X Oy (Y. - ¥ X. Y = o ¥ -3 Xo Yoo Y) Ar ¥ 5),
! p Yy O 7)/§ I X (:Ff: T Y1 § Tt ETZ_II,()
As E'XI YI = X Y and substituting in (5) we see
I : :
_ 2 _2 _ 2 2 2 _2 |
T — t r o r i . ] LV o , -
(;{ Xy Yo XY )/%E Xy ¥ = %XI (Y Y )/§ Xy YI , (6).

Given tﬁat,

2 2 _2 2 :
tX (F 7 -Y3XY =cCcv o, (7},
1 1 I
the following relationship is obtained,
— 2 2 2 2 . 2

2 —
~I XYy XY . % XY XY -1 =C V
I IIxz)/ MIII/ 1 _

2

(Z X

T

i B

and finally,

.2 2 2
TX Y /XY =¢cv -+ 1, (8)
T I I

Subgtituting the expressions (7} and (8) in {6}, we cbtain:

2 2 11__2
7 Y4 N T
. -2 _ 2 Tz%XI(YI*}E‘E T
24 Y - % L A I o=
2 x, YoR s A

S

2 2
‘ . = CV /CV 41,(9)
2 : _2
XY XY
2 25
where C V= the square of the coefficient of variation.

25Note that the expression C Vz used in the text
refers, 35 was §ngn, to grouped income data. Also note
that C Vv = (0/Y)*, where o= the standard deviation of the
distribution. '



‘ In this way the expression (9) is thezginal form of
the proposed measure of .inequality of incomes.
The Range of Variation of the Measure

From {2} the limits of variation of the measure are:

(a) Maximum Equality of Incone
In this case, where all the individuals in the
distribution, whatever their number may be, receive egual |
incomes, or ?I = ¥, so that ¢ = 0, the measure conseqﬁently
is equal to 0.

(b) HMaximum Inequality of Income

in thig case, where only 1 (one) individual
receives all the income in the distribution, when X-w

Y» 0, and consequently the measure tends to the limit 1.

26In a recent study not known to us till the final
stage of this thesis, Jorge de Souza, "Duality and Concen-
tration", Brasllia, 1974 {(Mimicgraphed), arrived at an
alternative measurement of the ineguality of inceme of a
distributicn, whose final expression is the same as the one
suggested here. Though the results of both works may be the
same in their final expression, the twoe attemnpts are not
exclusive since Lhe concepts and methodologies used by the
two authors are themssives

:s different. While Souza starts
with the property of the "duality of function”, econometric
approach, our work takes an ecconomic approach. Far from

constituting similar works, the two attempts are on the one

hand ip@cwric, to the ext nt to wh;ch tnv fleldo of analy

eytent Lo whlch the at413 LJPal/Mdithﬂthdl f amework is
necessary in giving operational form to the measurable
economic lnturpretatlonu. Finally, it is relevant to point
ocut, throuq iout our woxk that our concern was djrected
ev;denbly capable of bclng made 0pora110na1 thdn LO
elaborating a measure of inequality as such.
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In brie=f, 0 < - < 1.

cv o+ L
Graphical Presentation
The expression (6) permits the following graphical

presentation:

K _ 2 _2 K 2 _Y_2
. v2 {.E_]XI Yo - XY IEIAI (Yo - ¥ )
from ' . - R
2 K K 2
+ = 2 : =
cv . L X, Y. L X Yo
=3 £ 1 I=1

X 2 2
L Xg (YI =
=1 - (AREA O + ARFA B) - {AREA C + ARGA A)
Thus, - = —_ =
K -~ 2 AREA C + ARFA B
R
T=1 - *

- DREA B -+ AREA A, where ARFA A = |-AREA A
AREA C + AREA B

Disaggregation of the Measure

An important chwaracteristic of the proposed measure
Of inequality of income is the fact of its being disaggregated
into two components, one which measures the inequality of
inceme observed "within" the clasgses or distryibuticns and the
other which measures the inequality of income "between" the
classes or distributions. In the case of measuring the
inequality of income "within" and "between" the classes of a
distribution, it is indispensable to have data on individual
incomes, which will furnish the necessary information for the

Adearmmracadd A~
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_ The idea underlying the disaggregation is that the
degree of inequality of income.of a given distribution is
formed by the component of ineguality between the incomes

~of the individuals included “within" each class I and by the
component ©f inequality "between" incomes of individuals in
each class I (in this case, the incomes of individuals of
each class I are represented by the average income(?l) of

the respective class). In the case where the distributiocn

is formed by J distributions, the'measure of inequality of .
“income of this distribution will be also disaggregated into
the two previous components. One which would measure the
ineguality of income between the incomes of the population
classified "within" each distributicn 3 and the other which
would measure the inequality "between"“the incomes of the
populations cf the j distributions {in this case, the incomes
of the populations of each distribution j would be represented

~ibhution) .

-

¥

_by the'average income (?j) of the respective dist
So suming up the proposed measure of ineguality of income can
be explained Jjust as much ky the components of inequality
between the individual incomes "within® and "between" each
class I - when individual income data are available - , as by
the components of ineguality between the individual incomes
"within" and "between" each distribution 3 - when the distri-~

bution of total income is formed by J distributions.

This characteristic of the proposed measure of
inequality of income is of great value in the sensc that it
gives greater explanatory power to the measvre and provides
additional elements to the analysis of the inequality of
income,

A practiéal example of the disaggregation can be
imagined when one, wishes to evaluate the degree of inequality
of income of a given economy, and one has available, at the
same time, information about the income distuibutions of

economic sectors. In this wav., ths measure of inecuality of


will.be
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income calculated for this economy will be formed by the
bompﬁnent of inequality of income "between" the sectors and
by the component of inequality of income “"within® the sectors.
The same example applies to the case wliere one also has
information about the income distribution of the social
classes in this econowmy. In this case, the samne value of

the measvre of inequality of income of the economy will be-
formed by the component of ineguality of income "within" each
social class and by the component of ineduality of income
"between" the social classes. | _

This being so, given an aggregate income distribution,
formed by X classes or J distributions, one can disaggreyate
the proposed measure of inequality of incoeme as follows:

(1} By Income Classes _

'Taking the expression of the measure in {23, and

transforming it for individual income data, we have

2 X .2 ) ey
C v, 2 2 IR NV
‘]:‘ = O /’ Y = j- - 1- i 2. T s
Z 2 .2 X 2 2 2
CV, +1 o /Y +1 r (Y, - Y 3/ %y + 1
=1 i .

taking solaly the numerator we have

o2 2 K 2 K c2 T o2 o2 27
oy, ~ Y T Xy ¥. - Y¥) S oX. Y. s (%0 %
i = ]. * . Iml A . I - :L 1 1 i :__:]- RN I
- ° i =2 - 2 — 2
Y tatd - - v
xrY Xy XY XI .
27 '

A proof of this disaggregation is given in the
appendix.
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substituting the disaggregated numerator in the meaéure,

wehave
X 2 2 K — 2 T _ 2 _2
RN, (YY) D S S D S S
=1 1 1 =1 L 1 pmy M3
2 ._? + 2 " 1
cv Xy XY X Y
T 3 T
2 X 2 2
cC Vv + 1 LY.~ ¥ )
T i=1 + 1
) )
xY
K — 2
T X YI
2 2 I=1 7T 2
or CV C V. A e C Vv
T - B X7 2 A
2 2
cCV + 1 cCVv 4+ 1
T T
where,
K 2 2
(Y - ¥
2 Iﬁl}‘l ¥y ) - . .
C VB . = component of incoms ineguality
X§2 "between" +the clagses of the

distribution;

XI = total of individuals in income ¢lass I;
X = total of individuals in the distribultion;
?} = average income of individuals in class I;
Y = average income of the distribution;
K = total of income classes.
I _ 2 2
2 I Oy =¥y |
C VW = i=1 5 = component of income ineguality
XI‘§I “"within" the classes of the

distribution;
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X = total of individuals in the income class I,
: XI = total of individuals in the distribution;
?iI.: individuals income of class I;
¥I = average income of the individuals in_class I;
K = number of income classes.
X 2 2
2 iEl(Yi#Y )
C VT - . = component of income ineguality
XY of the distribution,
Ei = individual income;
Y = average income of the(distribution;
X =  total number of individuals in the distribuytion.

(2) By Distributions
In this caéei the disaggregation of the measure
is made by starting from a distribution bullt up by the
combination of J distributions. Thus, taking only the

nunerator from the expression (8), we have

K 28
K 2 .2 J 2 2 J 2 3 2.2
L X, (Y- Y) LX.(Y - Y ) YOX. Y. o LX.. (Y_.~-Y)
= + - -
-2 — _2 Z
XY XYZ XY X. Y.

S : J J-
substituting the disaggregated numerater in the méasure we
have J _2 _2 J 2 K, -2 2

X, (Y. - Y o X, Y. DJ}I- (YI-_ Y_.)
j=1 3 ] C3=1 3 3 r=r )ty 3
2 =7 " -2 ' o2
C vy . XY XY X4 ¥ B
2 ) K 2 i
ch+1 EXp ¥y - Y )
I=1
+ 1
2
XY

8The proof of this disaggregation fellows the logic
which was used in the appendix.



J -2
SN Xe Y.
or cv cv + - (C V
T , B X-§2 ( w)
e 2
+
C VT C VT 4
where, J 2 _2
X (Y, - Y )
2 Z7 o | |
C VB N = component of income ineguality
' X§2 "between" the J distributions;

X; = total number of individuals in the distribution Jj;

X = number of individuals of the J distributions;
(?j = average income of distribution j; '
Y = average income of the J distributions;

J = number of distributions which together form the

total distribution:

S 2 72
2 Iiixlj(kljw lj)
C Vw = 3 = component of income ineguality
24 Yj "within" the J distributions;

X+ = total number of individuals of the distribution i;
¥ = total number of individuals of the J distribulionsy
4 = average income of the distribution j;
= average income of the J distributions;

Yiy= average income of class I of distribution j;

Rj = total of income classes of the distributiocn 7j;
K 2 — B
2 z XI(EI— Y )
c v I=1 i . . . 7
T o= 5 = component of income ineguality of

Y the aggregated distxibution.
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XI = number of individuals in class I of tha aggregated
distribution;

X = number of individuals in the aggregated distribution;

YI = average income of class I; )

Y = averade income of the aggregated distribution;

K = total number of income classes.

Properties of the Measure
We try next to comment on the properties of the
proposed measure of inequality of income, given the cobserva-
tions made in the previcus sections, as a final procedure to
appreciate and evaluate its ability tc estimate the
concentration of iancome in a given’distribution. These
properties are arranged in two groups, one which brings
together its characteristics considered advantageous, and
the other characteristics considered disadvantageous, or at
least as limiting its analytical power.
{a) Advantages
i} The measure has a structural concept of the
process of income distribution to the extent to
which it adopts the apprbach of classical
ecornomic theory. )

This concept allows a wider interpretation
of the working of the processes of generation
and income distribution in a given economic
system.

ii) The measure is decomposed in components of
inequality of income "within" classes or distri

butions and “between" classes or distributions.

S s .

These characteristics are grouped on the basis of
the analysis of similar measures as well as a critical
appreciation of other authors concerning income distribution.
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This property confers on the measure greater
power to analyse and interpret the process of
income distribution.

iii) The measure is independent of the férm taken-
by the distribution.

This property is due to the fact that it is
‘not necessary to know the form of the distri-
bution in crder to apply the measure.

iv) The measure doeés not éhow ambiguities of
interpretation of degrezs of inequality of inccme
when two or more distribetions are compared.

This property is acguired through the
characteristics of CV2, accordingrto which the
variance and the average will only bhe egial in
the case of having twe or more similar income

proportional.

v) The measure is sensitive to small differ-
ences beotweesn income distributions.

This preperty arises from the character-
istics of the squares of the welghted differences
of income.

vi) The simplicity of its meaning: the ratio
between the sum of the squares of the weighted
differences of income (of individuals or groups
of individuals and the average income of the
distribution} and the sum of the sguares of the
welghted incomes (of individuals or groups of
individuals).

vii) The measure shows well the inequality of

income observed in all the distribution.

{49}

viii) The method of caleculaticon of the measure i

simple and guick.
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(b) Disadvantages
i) The measure only achieves greater precision
in estimating the degree of inequality of income
of a distribution when individuals' income data
are available.

This is explained by the fact thét the
measure takes the simplified form of the ratio
between two factors in which CV2 occurs. This,
being a measure of dispersion, inevitably
reguires all the data abgout the distribution in
order to make it a precise measuring instrument.

ii) In the disaggregation of the measure between
compornents of ineguality of income "between” and
"within", the sum of the weights is at the
minimum egual to 1.

This fact means that this sum attains the
vaiue 1 + C V2£H1 which implies that the
component of inequaliﬁy of income "within®,
including its weights, depends on the value taken
by the component of inequality of income

"hetween".

OHenry Theil, Econcmics and Information Theory
(Amsterdam: North-Holland, 1967), p. 125.




CHAPTER III

APPLICATION OF THE MEASURE

In this section we make use of the propesed measure
to estimate the relative ineguality of income in two cases:
{1) employing the overall measure and (2) employing its
property of disaggregation. As the objective is only to
test the power of analysis and interpretation of the measure
in two specific cases, we shall ndt,éry to entex into the
details about the implications of the results obtained.

(1) We shall now use the proposed measure to

“estimate the degree of concentration existing in the

income distributions of Brazil from 1960 to 1370:

(a) The income distribution for 1560 was
! obtained in: Brazilian Inatitute of Geography

and Statistics, Demographic Census - Preliminary

Results - Special Series, 1960 (Rio de Janeiro:
26

IRGE Printing foicé, 1%265), p.9. The mid-

points of the-indome classes with the exception
of the 1asﬁlware used. For'calculating the
average income of the latter a Pareto curve was
fitted to the last two. ranges of income, giving
the coefficient b = 1,87¢4.

(b} The income distribution for 1970 was
obtained in: Brazilian Institute of Geography

and Statistics,.Advanced Tabulations of the

Demographic Census,. 1970 (Rio de Janeiro: IBGE

Printing Office, 1973), p.6. As .in the previous
distribution, the mid-points of the ranges of

income below the last were used. For calculating

36
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the average income of this a Parzsto curve was
fitted to the last two ranges of income, giving
the coefficient b = 1,6613.

The two income distributions with the
respective values of the measure are shown below
in tables 1 and 2.

As will be seen, the indicator of concen-—
tration of income in Brazil in the decade of the
60s through the estimate given by tke proposed
measure, agrees with the resulits of other works.
Thus for the years 1960 aﬁd 1970 were found
respectively: Fishlow- (0.5% and 0.63), Langoni
(C.50 and 0.56), Duarte and Hoffman (0.49 and
0.57) and Kingston and Kingston (0.42 and 0.53)-
values corresponding to the Girni's doelficient
of concentration.

Of course the different values obtained reflect
not only the different estimates of average

incomes of the classes, but also adaptations in

‘the content of the dats used (inclusion or not

of the individuals who do not receive incomes) .
However, it 1s not the chijective of this work to
make qualitative comparisons cof the different
estimates of income concentration. It is only
intended to show the appropriateness of the
proposed measure, as opposed to instruments
traditionally used.

Finally, we used the proposed measure to estimate

the degree of concentration existing in the distri-

butions by salary groups cf the formal urban sector

for regions of Rrazil in the period 1970/73.

The distributions by salary groups were obtained

from the 2/3 Law, National Manpower Department,

Ministry of Labour. This information refers to the



TABLE T

DISTRIBUTICHN OF INDIVIDUAL INCOMES

IN BRAZIL - 19260

(In Current Cruzeirog)

a

38

Including Individuals

Without Incomes

‘Excluding Individuals

Without Incomes

Average b hverage b
Ranges of | Incoma AP Ranges ©f income ERE
Incoine (§i) Income 6%J
0 0 3 322 2,1 1,05 4 788
2,1 1,05 4 788 2,1 - 3,3 2,70 3 242
2,1 - 3,3 2,70 3 242 3,3 - 4,5 3,90 2 404
3,3~ 4,5 3,50 2 464 4,5~ 6,0 5,25 2 887
4,5~ 0,0 5,25 2 887 6,0 - 10,0 8,00 3 180
6,0 - 10,0 8,00 3 180 10,0 - 20,0 15,00 1733
10,0 - 20,0 15,00 1733 20,0 - 4 42,82 649
20,C - + 42,82 649
C\i‘?/cv2 + 1 0,677 cv?”/cvz'a- 1 0,620

4gource: Brazilian Institute of Geography and Statistics.

Economically active population in thousands.



TABLE 2

a

DISTRIBUTION OF INDIVIDUAL INCOMES

IN BRAZIL -~ 1970

(In Current

Cruzeiros)

Including Individuals

Without Incomes

Excluding Individuals

Without Incomes

Average b Average b
Ranges of Incames EAP Ranges - of Incones EAP
Incame (§}) Incomz (yi)
0 0 2 755 100 50 9. 374
160 50 9 374 101 - - 150 125 3770
101 - 150 125 3 770 15) - 200 175 4 604
151 - 200 175 4 604 201 - 250 225 1 321
201 - 250 225 1321 251 - 560 375 4 307
251 - 500 375 4 3G7 501 -~ 1 080 750 1 738
501 ~ 1 000 750 1738 {1001 -2 000 1.500 660
1001 - 2 000 1 500 660 [2 001 - -+ 5 027 306
2001 - + 5 027 306
e 0,824 | cvrev” 1 0,806

8source: Brazilian Institute of Geography and Statistics.

Economically active population in thousands.
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wages which enterprises declared as pa:d to their
employees and is usually supplied in April each year,
byxmeans of standard guestionnaires which by law the
enterprises must send to the Regional Labour
Delegations.

These data refer to the "formal" sector of the urban
economy, i.e. they cover industry, commerce and
services (excluding unpaid, personal and own-account
services). In terms of representativeness the data
covered about 45% of the individuals declared to be
employed in the population census of 1970.

Moreover, the 2/3 Law does neot furnish the remuner-
ation of employers and other administrative and
technical professions (consultants, advisers,
administrators, high-level and similar technicians},
liberal professions and other workers on their own
account, nor individuals connected with "informal"
activities {(those exercised outside the Jlegal frame-
work which regulates the urban eccnomy).

We present in Table 3 and the corresponding figure
the values shown by the measure with the respective
components of inequality of total income, within and
between distributions. The distributions of wages
by groups and regions are shown in Tables 4 and 7.
| The interpretation of the date contained in Table 3
and the corresponding figure suggests the following
observations:

(a) The tendency to concentration of income
occurring in the period 1970/73 was increasing
slightly - 0.602 in 1970 to 0.606 in 1973 -, although
with a very low growth - just under 1%. Although
this result for Brazil may on the one hand show a
very slow growth of concentration of wages, it also

shows a certain rigid-ty in the wage structure in



TAEBLE
DISAGGREGATION (

1970
Component Value a i
Total 0,502 | 100,0
Between 0,003 1,4?
Within 0.594 | 98,6
Regions: North 0,005 G,2
Northeast 0,043 7,7
Southeast 0,494 | 61,9
South 0,044 7,3
Center West 0,068 1.3

a
Calculated from tables 4 to 7.



i 1971 1972 1973
Value % Value % Value | %

i 0,601 | 100,0 {0,605 | 100,0 | 0,606 | 100,0
i 0,008 1,3 10,010 1,6 | 0,009 1,5
| 0,553 98,7 {0,595 98,4 | 0,597 98,5
[ 0,009 1,5 | 0,007 1,1 | 0,006 1,0
g 0,041 5,8 10,035 5,8 | 0,038 6,3
i 0,485 81,1 |0,497 | 82,2 | 0,493 81,7
’ 0,052 8,7 | 0,046 7,7 | 0,046 7,6
F 0,006 1,0 {0,010 1,6 | 0,014 2,3
|

v
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FIGURE 4

DISAGGREGATION OF CV2/Cv® + 1
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_ . TABLE 4
DISTRIBUTION OF WAGES™ IN THE FORMAL URBAN SECTOR
BY REGIONS - 1970

b

Ranges Regions .
of i - i Brazil
C North Northeast Southeast South Center West
Wages .
¥y X 1Y Ay ¥ A1 ¥1 A 1 1 1 A1
=140 121,4f 24 280 113,41230 28%7 107,0{ 193 033 116,81 91 990 119,2| 30 662| 112,4] 570 252
140-159 148,01 11 4251 148,6! 54 855 152,8; 542 593 147,11206 883 149,3] 25 290 153,01 842 (47
160-179 165,3 6 123 167,7| 32 233 183,3 372 558, 168,71 89 338 168,8! 12 594 163,37 513 356
. 180-199 189,9 3 611 188,41 26 210] 188,4] 272 728 187,91 79 955 187,91 8 428 i88,3[ 390 932
200-259 244,0| 12 272 240,61 90 282 240,6! 880 451 239,31189 £75 237,51 33 143| 240,311 205 823
-390 341,88 6 030 395,41 45 097 343,8] 567 047 338,91 85 626 339,8] 15 824 342,38 719 694
wuu~499 4424 3 5821 442,641 25 772 445,5 331 817 441,31 44 473 427,01 9 429 444,4| 415 0673
500-599 545,11 2 646 541,8; 16 12, 542,37 219 295 540,01 27 943 537,51 4 593| 542,55 270 608
600629 €48, 3 i 6l4 639,90 11 072;. &42,2] 143 7061 643,21 20 118 649,4) 4 500 642,4 181 010
700~799 732,¢9 877 746,6] 8 4511 742.3 98 2472 743,01 11 235 747,4] 1 833 742,7: 120 658
800-89% 844,82 1276 843,3| 7 295 842,4 71 884 §32,21 8 256 842,7: 1 1%9 g4z,2 89 995
800-599 550,9 530 946,31 4 523 945,3 47 372 945,8] 6 031 940.8 795 945,6 59 249
10001199 11 ©78,1| 1 0761 088,3] 10 065!1 085,0 76 90211 86,7 5 363|1 078,7] 1 84041 085,3 9¢ 249
1200-1599 {1 292,31 1 20611 374,8; 10 36111 371,4 81 3761 364,4 9 875]1 373,5, 2 29241 371,4) 105 110
1600~1299 11 779,8 553 |1 771,.2 & 58111 766,3 42 57911 758,41 4 €95;1 751,11 1 04%{1 766,0 53 567
2C000~239% 12 1%5,3 22912 182,57 2 32812 189,C 25 383!2 156,01 2 5i2|2 071,2 492.2 166,3] = 30 944
2400 -and + 13 4640,5 469 (3 314,87 4 0793 807,1 53 761 {2 500,4 3 4163 165,2 51613 749,1 62 341
¥, ZXT : 305,61 77 89314 304,11583 634 402,814 021 137 29597,891 584 302,41155 660; 384,6:5 729 908
o2 ovte 1 0,611 0,631 0,597 0,546 0,540 0,502
| i
g Scurce: Ministry of Labor - National Department of Labor ~ 2/3 Law.

€ Wages declared to be paid by enterprises to their emplovees (Cr$ 1,00).

Industry, commeree and services (excluding unpaild, persconal and own — account services).
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DISTRIBUTION OF WAGES

BY
Ranges
Of - - [ -
Wagesc North Neortheast South
]
-140 128,31 5 2363| 129,1i134 437 lOS,J
140-159 146,7 | 20 859 142,21 91 027] 149,4
160-179 167,31 9 654 167,7| 46 8811 175,3
180~199 189,4 | 11 305; 183,58 28 244 189,0
200-299 240,91 17 716} 241,11101 952| 238,1
TR0y 343,3 | 11 637 340,7| 61 852, 342,7
4050-499 443,7 { 7 171] 442,5; 33 877| 443,8
500-599 545,41 4 049| 539,6| 20 103| 542,%
600-699 646,6 | 2 361| 642,97 15 3515 541,4
760-799 748,3 | 2 083| 744.8; 12 1368| 743,0
800-399 848,71 1 48%; 842,4[ 9 520! 842.3
900~999 943,6 | 1 304! 944,31 7 988 945,3
1006-1199 |1 072,3 | 2 44111 085,0! 12 76411 082,0
1200-1599 (1 371,11 2 01311 377,4! 11 72211 35%.3
1600~199% i1 736,7 | 1 037(1 778,2] € 3i7!1 777,32
2000-239% 2 167,2 823:2 163,3; 4 25512 170,90
2400 angd +13 971,81 1 20903 394,0| & 55613 9235,¢%
Y . Xy 295,3 402 536 365,3|614 811] 500,4
cve/ovée 1 0,630 | 0,613 | 0,

qcource: Ministry of Labor - National Department
Industry, commerce and services {(exclruinT unps
€ Wages declared to be paid by enterprises to the



TABLE 5
IN THE FORMAL URBAN SECTORP

a

REGIONS - 1971

Regions
Brazil
east South Center West :
= Y1 Ir Xy .
16 560| 111,8]| 36 111,3 2 118,5;{ 295 017
21 3¢2 153,¢ i 148,5: 17 149,6] 272 5564
182 879 170, 2 {141 176,1: 17 172,4 393 013
510 184 186,7 1134 189,1 9 188,6] 703 455
1139 675 238,11283 241,61 33 238,431 576 133
¢00 596 339,81123 337,11 17 342,07 BiS 003
426 9311 439,9] 65 428,8| 12 442 ,9 546 0566
248 184 541,01 37 541,4 2 542,51 312 383.
186 780 640,21 23 654,3 4 641,31 232 304,
134 4671 739,716 742,4 742,91 166 Q&7
300 973 834,51 13 852.7 841,71 126 325
70 671 943,3 9 944,21 1 945,0 90 537
| 95 44311 078,11 16 1 66,5 1 0S1.5) 127 931
. 107 672141 363,31 16 1 383,87 1 i 359,47 139 592
E3-0711) 7Jad. 4. 8 1 797,72 3 775,8 75 254
36 08042 157,20 4 2 173,0 2 169,8] 46 411
85 85313 556,51 7 3 243,90 ] 3 866,929 102 378
4 192 3811 304£,21991 344,51124 459,216 025 453
5¢7 0,558 0.563 0,601

£ Labor - 2/3 Law.
4, personal end cwn — account services).
r erployees (Cxr$ 1.00).
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DISTRIBUTICN OF WAGES

BY

Ranges
i, of c North 1 Northeast | South

wages
Y1 A1 v1 | fr | o

-140 112,5 646 | 108,01 11 157 117,7
140-132 145,5 4301 151,00 47 o8il 148.5
160-179 172,3| 5 0521 156,7|135 392 168,8
180~199 187,81} 24 077 | 187,8] 63 411! 187,2
200-299 237,21 33 084 | 239,5]139 493} Z44,9
200-360 343,7| 16 142 239,91 75 149} 341,1
sou— 499 446,6 | 10 5181 439,7! 47 58| 244,6
500-599 541,21 5 570, 540,11 29 222| 542,5
500-599 642,71 4 2171 640,3| 19 4351 642,0
700-799 729,51 2 481 743,1]| 12 9531 743.9
800-899 843,31 1 934 845,31 10 717! 843,9
300~399 947,31 1 830 944,7| 9 694! 944,09
1000-1199 |t 087,91 2 051 1 095,31 14 32411 ¢86,4
1200~1599 |1 351,1| 3 2651 351,6] 16 4501 38,7
1600-1999 11 771,8| 1 3874 764,1| 8 755|1 771,2
2000-2399 |2 187,3 | 1 061 2 166,5| 5 3432 172,7
2400 and + 3 503,91 2 778 [3 684,8| 12 00714 222,7
Y, ZX_ 483,8 117 073 | 437,2 1659 601| 646,8

o2 /v
SOV 1 0,598 0,625 0

Sscurces Ministry of Labor - Naticnal Department ©
L S . - . —— | < ~— P —
Y Industry, comrerce anc services {excluding vrgsd

€ viages declared to be paid by enterprises to thei



TABLE 6

& IN THE FORMAL URBAN SECTOR
REGIONSE - 1972
Reglions
Brazil
east South Center West - '
- X — X
XI '—I:}: XI YI T YI T
90 101y 11i,6 {25 234 113,5| 2 623! 1153,6 129 76l
29 323 181,315 2221 148,71 1 3011} 150,2 93 367
5% 1g81 165,04 13 451} 172,522 525{ 168,0 236 608
61 615} 187,8 152 886! 186,8 :15 388 187,6 217 577
1 4388 859 | 236,7 491 510; 235,7 165 5461 242,41 2 218 492
763 08| 339,3 [I83 075{ 339,6 {32 702} 340,7| 1 070 157
512 943 | 440,6 |99 044 445,3 124 5021 443.7 694 963
367 340 53%,4 158 8957 536,91 9 262 542,6 470 783
256 5791 640,4 |39 4237 645,31 8 739 | 641,8 328 443
2063 GeG 1 739,2 127 872 741,21 4 6931 743,3 250 839
146 4351 839,5 119 3451 841,.4 | 3 193 843,5 181 624
118 970 941,8 |15 673 3$37,8 | 1 829§ 944,5 148 046
167 5201 085,5 121 677{1 079,3 | 3 276 [L 086,5 208 918
173 85011 360,2 |23 281(1 371,4 4 774 1 367,1 221 620
87 422 1 768.1 {13 4661 755,51 2 235 L 770,1 123 765
62 248 12 151,9 § 7 437)2 131,2 { 1 823 P 169,5 77 914
169 3493 750,1 |14 8533 460,9 | 3 846 4 132,8 202 833
4 768 461t 444,3 122144 453,1 P08 457 | 585,0| 6 875 736
598 0,558 0,573 0,605
£ Labor — 2/3 Law.
2, pevsonal and own — account services).
r emplovees (Crd 1,00).

-~
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TABLE

DISTRIBUTION OF WAGES? IN THE
BY RLEGIONS

Ranges Regions
Waggsc North Northeast Scutheast
Y1 %q Yo p o T X1
-140 94,7{ 1 087 99,9 10 297 69,6 66 097
140-159 148,8 265 149,17 4 043 148,C 58 021
160-179 168,¢ 324 169,10 4 234 169,31 30 205
180-199 189,0 442 192,01 125 159 187,85 20 948
200~299 239,00 50 462f 237,61213 733 271,91 026 2945
Cun ruvd 345,01 17 181 341,9 94 237, 345,21 024 164
400-499 447,71 11 9911 441,0] 61 513 445,00 616 406
500-599 545,8] 8 994l 542,1] 39 547  545,7 465 072
600699 647,88 S 048] 6433 27 100 644, 362 293
700-799 746,0f 3 576 7427 18 509 74-,% 278 103
800-899 847,71 2 866] 84Y/8) 14 874 843, 217 459
900~859 940,9| 1 597 45,8 10 287 945.3 161 653
1000-1199 |1 997,6! 2 7%0| 1 082,6] 18 158 1 050,35 243 349}
1200-1599 |1 373,7| 4 1961 371,11 22 601 1 373,%4 269 992
1600-1999 |1 758,61 2 320\ 1 765.5 11 798 1°773,4 138 991
2000-2399 |2 183,8! 1 633/2 178,1] 6 619 2 176.9 89 798
2400 and +|3 879,3] 4 393] 4 149,5 23 161 4 625,21 232 613
Y, X 603,6|119 165 557,31 706 113 811,8 5 352 852
cvl/cvi+ 1 0,605 0,648 0,598 l

Zsource: Ministry of Labor - National Department of Labor - 2
D Industry, commerce and servicas {exciuvding unpald, versonal
© Wages declared to be paid by enterprises to their employees



7

FORMAL URBAN SECTORb
- 1973
Brazil
South Center West
¥z Xy Yy X1 Y1 X1
121,81 17 993 97,4 1 494 83,2 a7 068
149,2 g 794| 15i,4; 1 285 148,3 73 408
168,4 8 675 168,4] 1 041 168,9 45 300
187,2( 15 109, 188,56 829 19811 162 317
259,01 387 901} 246,1176 100 262,81 755 141
339,71 273 0328} 340,4| 38 007 343,8] 1 446 627
444,41 136 7437 442,2|28 439 444,6| 855 092
542,71 87 848! .539,9/19 795 544,9| 621 256
538,71 57 471] 637,0[10 658 643,3] 462 567
- 743,1% 39 2370 741,13 7 222 743,98 346 747
- 845,20 30 25¢{  844,3) 6 601 845,5] 272 0S¢
- $45,71 21 411 943,6; 3 802 945,3] 198 756
1 081,8; 30 9031 083,7] & 773} 1 038,97 301 978
1 375,2) 35 790%|1 374,31 6 935 1 373,14 339 475
1 770,90 17 0i3|1 772.8 4 418y 1 772,4 174 540
2 162,6] 10 872|2 167,4 4 872{ 2 175,21 113 785
3 973,61 29 0323 635,511 635] 4 497,7 350 840
| 556,611209 052 672,0229 967 740,20 7 617 187
0,566 0,582 0,606
/3 Law.

and own — account services)
{Cr$ 1,00).

9%
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relation to the various ranges of-salary
considered.

The interpretation of these resulﬁs would
suggest immediately the importance of the wages
policy adopted. The latter as well as fixing
annual increments - to be observed by the public
and private sectors - for the workers receiving
the minimum salary, also influences directly and
proportionally the salary levels of the .
remaining werkers. In this case the results
would be simply reflecting the maintenance, more
or less constant, of the indices of wages
concentration in the period 1970/73.

(b} In terms of the disaggregation of the
~indices of concentration in the period 1970/73,
one observes that the component of wages concen-
tration "hetween" was not significant -
approximately_l.S%. It follows that it was the
conmponent of wages concentration "within" regions
which really esxplained the values of the indices
encountered.

The scutheast region makes the greatest
contribution to the «oncentration of wages
observed in the period - about 80% of the values
of the indices. This weight is due more to the
greater share of its employees in the total for
the regions, rather than the value in itself of
its index of concentration of wages obtained.

In relative terms, it is worth mentioning
that the northeastern, southern and central-west
regions were those which showed a growing
tendenéy to concentration of wages in the period.
However, wages cohneentration "within" the

southeastern reg on was highest because of the
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Qreater relative weight of its total of
employees.

{c} Finally, it is appropriate to mention the
gquality of the information used. It is obvious
that one cannot take the results obtained as
precise indicators of wages concentration
occurring in the periocd 1870/73, because the
degree of precision and correctness of the
information given by enterpriseé is not known;
furthermore these data do not necessarily refer
to the same establishments - which makes the
representativeness of the same sample question-
able, and finally the fact that the coverage of
the information in terws of occupational
categories is not known for certain. The most
that can be said is that the information refers
to those occupational categories which, through
individuals, have a pfofessional registration
through the issue of werk books (C.T.P.S5.).
These observations certainly restrict any more

detailed analysis.



CHAPTER IV

SUMMARY, CONCLUSIONS AND SUGGESTION

The present thesis wag divided into three main oanrts.
In the first, three well-known measures of ineguality of
income were presented and commented on - Pareto's index,
Gini's coefficient of concentration and the variance of
ldgarithms. The analysis suggesﬁed that among these measures,
the last two were the most efficieﬁt, both in terms of
interpreting the variation of incone among individuals f(or
groups) in the population and in relation to their mathe-
matical/statistical properties.

Tn the second part, an alternative for understanding
the distribution cf income was proposed, based on a summafy
interpretation ¢f the ideas contealined in the classic economic
theory. From this interpretation, it became possible to
elaborate a measurce of inequality of income, and also to
examine its characteristics, propé}ties and limitations.

I'inally, in the third part, the proposed measure was
tested in two different cases. On the one hand, it was
applied to the distributions of income in Brazil from 1960
to 1970, and on the other to the wage distributions of the
employees in the formal urban sector in the period 1970-1973.
In this case the implications of the results obtained were
commented upon briefly. The most important conclusions were:

(1) The existing measures of inequality of income

have, as a general rule, implicit concepts about the

process of income distribution. These concepts can
be clearly obsexved cn the basis of the analysis of

their operational characteristics and specific

B9



properties. It follows that the proper use of a
measure of inequality of income requires the previous
verification of its peculiarities in order to ensure
compatibility between the hypothesis and the repre-
sentative empirical results. The ensuing interpre-
tations must necessarily be influenced by the choice
of the measures.

(2) The proposed alternative for measuring ineguality
of income originated in a summary interpretation of
the relevant ideas contained in the Classic LEconcmic
theory. It was later observed that the Human Capital
approach of Neo-Classicdl theory could alsc be
adopted in applving the measure (see footrote 24).
The original interpretation may have heen Jecopardised
in the sense of not being the only one to ke put into
operational form in the way assumed by the measure.
But we demonstrated the possibility of acdapting to
the measure, other theories dealing with the process
of income distribution on the khasis of comparable
analytical structure.

(3) A principal conclusien of this thesis is that
onea should try to understand a problem hefore one
starts measuring it. Before chosing or applying a
mathematical-statistical model or formula the
researcher has to go back to his theory of development,
conceptualize the problem, and only then choose or
develop a measure which can help him te quantify the
relationships which he considers important. In this
casé, the understanding of the Classics concerning
the process of income distribution furnished the
deve10§ment of a measure of ineguality with
operational characteristics and properties which place

it, along with others traditionally known, in



equivalent conditions of application. This is

particularly the case of the practical application of

the measure suggested in the text, although by this
transformation its structural concept of the process
of income distribution is simplified rendering it
conventional.

Finally, as a suggestion, it is worthwhile high-
lighting the importance of future studies in this field,
especially in the econcuic circumstances of developing
countries, when one observes the insufficiency of traditional
models of growth with respect to distribution and rewards
generated in the productive process. Its bettéer understand-
ing through the improvemant of analyvtical techniques and
methods is fundamental, not only to detect the principal
bottlenecks between production and distribution of goods and
services, but also for suvitable planning of Lthe economic
measures attempting to correct the inequality of income
arising frowm the differential ownership of the means of

production.



APPENDIX

The proof of the disaggregation of CV in relation

to informaticn by income classes (see text) is the

following:
X _ 2 _2 X _ - 2 X {_ _ . Y
L(Y; - Y ) L (Y5 -Y) Iy — Yr) o+ (yp — ¥
2 i=1 _i=1 7 - i=1 =
CVT - X§2 '--2 —2
XY XY
X - o X _ 2o
PG YT E (¥ - Y) T -2 2 (Y - Yy (Y 7).
- =] i=1 i=1
_2
XY

For any class of income I, the term (§I - ¥) is the same

for all the values c¢f i, hence the last term of the above

expression reduces to:

of income I,

and for any class
X o A v X _ X _ K —
I (Y.- Y = £ Y - I Y . ¥ Y- 3yXY¥ =20
j_=1( Y - T TR
consequently,
X — o
2 5 (XY - Y) (Y - Y) =0
i=1 * I - I



:Finally,
X . 2 — —
-l —— At 7 —
IO YT 3 - Y
2 1=l
CVT = 5
XY
but, as
X K
L L= 7 XT = X
i=l I=1 -
we have
? 2 ; . N X _ _
L X X L {Yy ~ Y I (Yp - ¥
I I .
2 1=1 j=1 I -1 T
cv = :
p , v 2 A
XY Xy XI X ¥
or simply,
KX — 2
oy Yo
2 =1 . 2 Cw
= - Y 1 7

%]

Lo
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