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INTERNATIONAL COMPARISON OF HOUSEHOLD INEQUALITIES:

BASED ON MICRO DATA WITH DECOMPOSITIONS

By
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Department of Economics
University of Cincinnati

Cineinnati, OH 45221

ABSTRACT

A family of Generalized Entropy (GE) measures are employed to investigate
inequality within 13 countries for comparative analysis. Luxembourg Income
Study data sets are choosen for their richness of micro data on variables and
attributes such as income, age, education, family size, gender, and
ethenicity, The GE measures are employed and decomposed by the households
head’'s age, gender, education, and ethencity as well as the size of the
family. This is done in order to learn about components which are due to
demographic differences between households and within group components which
are free of such group characteristics. This will allow us to examine the
impact of different social-economic structures upon the distribution of
income. Looking at the overall inequality for comparative analysis without
the decompositions could provide us with a distorted picture of true
differences and thus it is inadequate. Furthermore, internal analysis are
enhanced since the decompositions will allow the policy analysis to locate the
potential source of inequality for diagnostic purposes.

Support from University Research Council and Taft Research Grant at the
University of Cincinnati is acknowledged. I would like to thank John Coder of
Luxembourg Income Study Program.



I. INTRODUCTION

There is growing evidence suggesting that most households pay attention
to their level of economic well being beyond their own nationel
boundaries, Subsequently, the policy makers should be interested to know
about the level of economic well being of their population relative to those
of other comparative nations. This is not to say that internal comparison is
not important. To the contrary we are suggesting learning from some of the
policies and practices of those outside one's national boundaries.
Comparative analysis of income inequality is a first step toward that goal.
However one has to determine the appropriate approach for such analysis. Some
studies have taken an econometric approach while others have looked at
inequality based on aggregated data. Our approach is based on modern welfare
economics, and uses micro data to compute measured income inequality within
each country.

Luxembourg Income Study data sets are used to draw information with
respect to disposable household income, age, gender, education, ethenicity of
the household as well as family size. This information is used to measure
overall inequality as well as group inequality provided by decompositions.

This paper provides a brief review of the measurement approach and the
features of the data sets in section II. It is followed by analysis of
inequality based on lifecycle (age), gender, family size, education and
ethenicity in sections II1 - VII respectiveiy. Concluding remarks are then

drawn.

II. MEASUREMENT APPROACH AND THE DATA

A variety of specifications are found in the income inequality
literature. Although there is no wunique rule for selection process
there appears to be agreement that a class of such measures are "appropriate”

for the measurement purposes. We will employ a class known as the Generalized



Entropy and make use of a wide range of such measure to demonstrate the
sensitivity of our results with respect to the choice of the inequality
measures used. Furthermore this will aid as to detect robustness 1f patterns

do not change as we move from one member of this class to another.
n

Let Yi denote the income of household 1 = 1 ... N and Y: - Yi/jlej be
the income shares such that:
1Y) - z[(m’;)l*"’ . 1] / Ny(y + 1) y»0,1 (1)
i
-3 Y: Log (NY:) v+ =0 (2)
i
-1 *
= X N "Log (1/NY1) vy = -1 (3)
i

The above family satisfies the fundamental welfare axioms. Note that Io and

I_1 are the well known Theil (1967) information measures. Furthermore ¥ is
the degree of inequality aversion, For complete discussion of the above
family and its properties see Cowell and Kuga (1981). Also this family

includes monctonic transformation of measures proposed by Atkinson (1970).
The above measures are decomposable, see Bourguignon (1979),

For computation purposes data sets from the Luxembourg Income Study (LIS)
was employed. LIS has gathered and organized sets of micro-data for 13
countries with some common standards, definsions, concepts and structures for
comparative analysis. The most important goal of LIS has been one of
gathering detailed yet adequate infermation on income sources. Although other
variables have been gathered in my view income seems to be the richest
variable in the LIS data sets. The data sets vary in sample size and a
discussion of the nature of the data can be found in Smeeding, Schmaus,
Allegreza (1985). The countries currently in the set are Canada (198l), USA

(1979), Norway (1979), Israel (1979), U.K. (1979), France (1979), Australia



(1981), Germany (1981), Sweden (1981), Switzerland (1982), Netherland (1983),
Italy (1986), Polland (1986). The data sets are intended to be comprehensive
with respect to the household population. However the German data set exclude
families headed by foreign nationals., Thus some 8% of the population is
excluded. Also Israel covers only 90% of households, and the rural population
is excluded. With the exception of U.K. data set all data sets are weighted
to adjust for the nonresponse within each sample, Although data for
individuals, families, and households are provided, this study only focuses on
the latter. However, we make adjustment for the household size by using Per

Capital Household Income (PCHI).

ITII. OVERALL AND LIFE CYCLE OBSERVATIONS

There are many studies in the literature in which overall inequality has
been evaluated between nations for comparative purposes. The strength of some
of these studies should be evaluated based on their approach in measuring
inequality. Although some have used appropriate measures, they have not
utilized some of the basic features of the measures used. For example Theil
measures are used, however the decompasability property of the measure is not
utilized. Our approach provides decompositions for six age categories. These
groups are: under 253, 25-34 years, 35-44 years, 45-54 vyears, 55-64
years, and 65 years and older. Looking at Table 1 inequality based on four
different choices of v is reported, vy = -2.0, -0.5, -1.0, and 0.0. The latter
two are Theil's first and second measures of inequality, while the formers are
based on CES type functions, Our choice covers a wide range of measures for
sensitivity purposes. It is evident from the given data that the choice of
inequality measure will determine our perception of inequality in each country
and among them. For example Unlited States reports the largest inequality

based on y = -2 and its ranking changes to the fifth place with y = -0.5.



Consequently it is a very difficult task to generalize ranking of inequality
measures, Furthermore, it does not provide detail information about the
breakdown of inequality among the population iIn a given country.
Consequently, one needs to employ those measures which are decomposable in
order to learn about the observed differences based on characteristics of the
population on one hand, and differences which are free of such features,

To overcome the observed problem, decompositions based on age are
considered in this section. This is to detect differences due to life cycle
patterns within each country. Looking at the between and within group
components of inequality in each of the 13 countries, given in table 2 it is
evident that the between group component is not a major contributor to the
overall inequality except in Norway and United Kingdom. It appears that
within each age classification there are other factors that are important as
well. This observation is robust regardless of the type of inequality measure
employed.

The usual life cycle pattern is observed for countries such as Italy,
Netherland, Switzerland, Poland, Sweden, CGermany, Canada, France and U.K.
That is, the observed inequality has an over all falling trend with age. For
some, this pattern starts off with an initial rise inm inequality and then as.
heads of households are older inequality tends to drop. This is consistent
with the anticipated life cycle patterns. Consequently, our observed income
inequality among those who are in the oldest age category (65+) is shown to be
rather small regard less of the type of inequality measures used. Thus some
similarities among most countries regarding old age benefit is detected.
However our information is inadequate regarding other old age benefits.

The exceptions to this observed pattern are United States, Australia, and
Israel. The formers, report higher inequality among those in the (55-64) age

group as opposed to (45-54) age group. A contributor to such a difference in



the U.S. could be the emergence of pensions and the option of early
retirement. As for the latter case, Israel reports higher income inequality
with higher age. This observation is robust with -y > 0. The factor that
comes to mind as a possible contributor to this pattern is the unique nature

of imigration into Israel.

IV. GENDER AND COMPARATIVE INEQUALITY

In recent decades there has been structural changes in the labor market
for women. This trend i{s true in most western nations. Most nations have
subscribed to particular policies in order to assure equal opportunity. The
success of such policies should be evaluated in terms of economic well being
of, households whose head is a women. This is particularly important due to
the rise in the number of such familjes, in particular those who are single
headed families. For example in the United States households whose head is a
women have dependent children and there is large concentration of minorities
among them., Consequently this has created a situation in which two classes of
women are created. One in which has benefited from these programs and
policies, and those who have been left behind. It should be of interest to
most policy makers and analysist the implication of these structural changes.
This is essential for further policy analysis as well as recommendaticns. The
comparison of the observed changes in inequality across these countries will
enable one to see if there are some uniformity among these nations.

The data based on PCHI is decomposed based on gender of the household
head for each country. The measured inequality based on four choices of vy are
provided in table 3. The between group component of the overall Inequality
is shown to be rather small in most countries and the within group component
is dominating. This could be given two different meanings. First of 4ll in

these countries women heads of households have made some economic gains thus



inegquality should be £alling. Secondly, some women have made economic
progress while others have been left behind. Thus inequality among women
becomes the dominant factor. In the case of the United States, Australia and
Canada, the second contentions seems to be reasonable and the reported
inequality among households headed by women in greater than those of men, for
all values of vy. Measured inequality in countries such as Germany, Sweden,
United Kingdom, and France, is sensitive to the choice of y, Thus the choice
of the inequality measure influences our perception of inequality among
households headed by men and women. In all other countries inequality among
women is smaller than those of men heads of househelds. The dominance of the
within group component for these countries indicates that there are other
factors, such as education, family size, etc. that need to be investigated as

well.

V.  HOUSEHOLD SYZE AND INCOME INEQUALITY

In the recent literature there has been talk with respect to the use of
equivalence scales for the purpose of Iinequality measurement. Our approach to
use PCHI as opposed to househcld income is one scale out of many normative
scales. However it is not sufficient to base cur ju’ ement on the overall
measures, although an scale is employed. We recommend the wuse of the
decomposability property by the household size in order to learn about the
component of inequality that could be attributed to the household size (scale)
and the component which is free of such group characteristic. Furthermore
analysis of households of similar size fs inorder. There are five household
sizes of which the last group is for households with five or more individuals
in it.

As shown in table 4, the between-group component of the overall

inequality seems to be sizeable for most of the 13 countries. Netherland,



Israel, Germany, Sweden, and Canada, report the highest between group
component, For example for Netherland between group component is 36% of the
overall inequality with v = 0 and it is 22% with v = -2. While Canada
reports 17% and 8% respectively. This suggests that for these countries the
household size is an important factor that needs to be considered for analysis
of inequality.

It appears that inequality falls as household size increases and reaches
a minimum with household size of four. This pattern 1is true for most
countries specially for ¥ < -2 (the exceptions are Poland, Italy and France).
One possible explanation could be the nature of the tax system and incentive
mechanism for tax deducations. This questions currently is being investigated
by the author. The second possible explanation is the life cycle phenomenon.
The f£irst two categories largely consists of very young and very old
households. Consequently the young does not have accumulated wealth. The
return on wealth for the older households should increase inequality among
those smaller households. The third possible explanation could be attributed
to human capital accumulation. Those households with high degree of human
capital accumulation tend to have smaller families. While those with low
levels of human capital accumulation tend to have larger families and are in
similar labor markets where wages and salaries are much closer together. 1If
the above contention is true the decomparisons based on education should be

rather significant.

VI. HUMAN CAPITAL CONSIDERATIONS

In this section I will investigate the impact of investment on human
capital (schooling) upon the level of earnings inequality. Individuals invest
on human capital and anticipate a higher future earnings. It should be of

interest to most policy makers the possible contribution of education to



income inequality. Thus the decompositions by the level of education attained
by the head of household could guide us as to the magnitude of this
contribution. Furthermore, the direction of inequality as a result of human
capital investment is of concern as well.

There are eight countries with common variable for education in the LIS
data sets. Looking at Table 5, the decomposition based on three levels of
education for U.S.A., Canada, Poland, Israel, Australila, Netherland, Italy,
and Cermany are provided. The three levels are less than 10 years of
education, between 10 and 12 years of education, and 13 years and more. The
last category includes those with college degrees as well as more specialized
degrees. Our decomposition’s reveal that although the within group component
in the dominant factor, the between group component is rather noticeable for
U.$.A., Israel, Canada, Netherland, Italy, and Germany. Only in Poland and
Australia education’s impact are negligible. Highest level of contribution to
the between group component is reported by Israel and it is followed by Italy,
U.S.A. and Germany respectively.

Looking at the measured inequality for each of the three groups it is
clear that there is not a unique pattern. However it is interesting to note
that the observed inequality is higher among those households with higher
education levels in Netherland and Germany. The opposite is detected in the
United States and Poland where lower measured inequality is reported as we
move to higher levels of education. it could be that in the Netherland and
Germany education as well as experience are of importance, and the impact of
experience is far greater in those countries. Or possibly there is some life
cycle effect with respect to higher job security which brings with it higher
earnings for the older generations. Generally for most countries with higher
levels of education we are observing higher inequality, this could be

attributed to our lumping those with more then a high school degree into a



single category. This is a limitation by the data sets and not negligence on

my part.

VII. ETHENICITY AND EARNING OPPOCRTUNITY

In all nations it is desirable to provide equal opportunity teo all
households in the labor market. However, labor market has imperfections and
need to be corrected with public policies. One of the basic areas in which
public policy has had to play a role is to provide better labor market access
to national minorities as well as non-natives. There are many ways that this
problem can be addressed. However each country is unique in the nature of its
problem, In the U.S. this is the problem of white and non-white, while in
Israel, Switzerland, Australia and Canada is the immigration pelicies that
effects the opportunity. Thus in the latter countries the decomposition is
based on Immigrant (Group B) and non-immigrant (Group A).

The results in table 6 provide the decompositions. It is evident that
the average within-group component constitutes a larger proportion of the
overall inequality. However in Switzerland and U.S. the between-group
conponent is significant. Locking at the within group inequality it is
interesting to note that in Switzerland and Canada, inequality among
non-immigrants is greater than the immigrants, while in Israel and Australia
the contrary holds true, The nature of public policies, immigration policies,
as well as the composition of immigrants are areas Iin which one has to look
into in order to have an understanding of the results. For example Canada’'s
immigration policy is set up such that skilled and educated 'individuals have a
better chance of being admitted into Canada. Consequently, the inequality
ameng the immigrants is smaller. In the same fashion Switzerland's
immigration policy is targeting those in the semiskilled category for jobs

that in most cases a swiss will not conduct. Inequality among this category



of immigrants is small as well. However in the latter country we detect
inequality differentials among the native and non natives, while in Canada,
such differential is not detected. This provides a partial explanation of the
design of most immigrants to go to Canada. The above observations do not hold
for Israel and Australia. In these two countries inequality among immigrants
is higher. 1In Israel there is homogeneity based on religion, without labor
market considerations. Thus the variance in earnings capacity is substantial,
While in Australia the same patterns holds for different reasens., It appears
that Australia is competing with Canada and the U.S, for immigrants and
because of its location it can not be as restrictive. Consequently different
skill levels are allowed into the country which will result in higher earnings

differential among the immigrants.

IV. CORCLUSIONS

Using the Luxembourg Income Study data sets for 13 countries, income
inequality among households were measured and analyzed. A class of
Generalized Entropy measures were employed to demonstrate the robust nature of
our results, It has been shown that we have to look beyond the overall
inequality within each country to detect the nature and source of inequality
for comparative purposes. Consequently, the decomparability property of these
measured were used to further our analysis. The decompositions by, age,
gender, family size, education and ethencity were conducted. It was shown
that family size and education were rather influential components of the
overall inequality. Furthermore interesting patterns were detected by
decomposition within each group. Without the richmess of the LIS data sets

our observations would have been impossible.
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Country
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International Comparison of Inequalities

Table 2

Generalized Entropy Measures Based on Per Capita Household Income
By Age of Head of Household
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Table 3

Generalized Entropy Measures Based on Per Capital Household Income
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Choice
Country  of y Overall Between
usa - 2.0 1.0040 90,0371
1979 - 1.0 0.2484 0.0330
- 0.5 0.2191 0.0314
0.0 0.2121 0.0301
Sample Size 4468
Norway - 2.0 0.6332 0.0507
1979 - 1.0 0.5017 0.0457
- 0.5 0.5893 0.0438
0.0 0.8961 0.0421
Sample Size 5114
Australia-2.0 0.5216 0,0332
1981 - 1.0 0.2026 0.0307
- 0.5 0.1838 0.0297
0.0 0,1800 0.0290
Sample Size 4730
Canada - 2.0 0.,3899 0.0385
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Table 4

International Comparison of Inequalities
Generalized Entropy Measures Based on Per Capita Household Income
By Size of the Household
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Table 5

International Comparison of Inequalities

Generalized Entropy Measures Based on Per Capita Household Income
By Education of Household Head

Cholce
Country of ¥
Usa - 2.0
1979 - 1.0
- 0.5
0.0
Sample Size
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Table &

Generalized Entropy Measures Based on Per Capital Household Income
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