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Abstract

Income distribution strongly affects the value of risk-of poverty, what could explain small values of poverty rate 
in the Czech Republic. Therefore it is important to examine the level of income inequality in society and find 
out the socio-economic characteristics of people affecting the overall income inequality. The factor showing 
the biggest influence on the income level is education, so it is meaningful to examine the relationship between 
income inequality and poverty rate of each group of people by their highest attained education. One appropri-
ate approach is quantification of each group’s contribution to the overall income differentiation by decompo-
sition of some income inequality indicators. This decomposition enables also to identify the reason the value 
of each contribution according to various aspects, such as the group size or total volume of groups incomes. 
The development of overall income inequality in the last year is a necessary condition for the prediction  
in the future, so the trends of time series of some inequality indicators were analyzed. The whole analysis 
enables to complete a view on income level and its inequality in the society, which are important indicators 
measuring the living standards of people.
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This paper is based on the assumption that there exists a directly proportional relationship between 
the level of poverty rate and income inequality. The main objective of this research is to find the differ-
ences between the level of income inequality among individual groups of people. The classification cri-
terion of people was variable called “highest attained education” because of its clear influence on income 
level of people in society.

First, we find out the values of poverty rate and income inequality within each group. Then, we provide 
an analysis of income inequality value for all groups together. Like this, we can identify, which groups  
of people contribute to income inequality the most and which as the least of all. It is also possible to get 
the information about between-groups contribution to the overall income inequality. Finally, we can 
observe the situation within the    groups over time.

1 MaIn publIcatIon In the FIeld
Many articles in academic literature deal with poverty, income inequality, material deprivation etc. 
but there are many ways how inspect these matters. At first it can be viewed from a global perspective,  
as described Martin Ravallion in his article about globalization and poverty (2003). Poverty is usually 
understood as a level of living and can be perceived absolutely or relatively. According to (Ravallion, 
2003) absolute poverty means a certain level of purchasing power. Each country shows a different ab-
solute poverty line because their different purchasing power. In this case we talk about relative poverty, 
which depends on each area.

The poor people are those, whose consumption is below a given level of need. This poverty line  
is typically determined relatively to mean income, so the poverty rate depends on income distribution  
in society. The statement of Ravallion (2003) “How much more is held by rich people than by poor people” 
shows disparities in level of living, which is called inequality. Inequality can be also understood absolute-
ly or relatively. Absolute inequality is given by absolute differences in level of living. On the other hand: 
“Relative inequality depends on the ratios of individual incomes to the overall mean.” (Ravallion, 2003).

The measurement of poverty rate is derived from income distribution, so the poverty rate shows sim-
ilar behavior as income inequality indicators. “The poverty measure can be hardly considered as suffi-
cient statistics for judging the quality of people lives,” (Ravallion, 2003). The poverty rate reflects more  
the income distribution in society, so it makes sense to identify the reason why the number of people liv-
ing below given poverty line in the Czech Republic is measured by values of income inequality indicators.

The other article (Sirovátka & Mareš, 2006) focuses directly on poverty in the Czech Republic. 
The poverty rate indicates the percentage of people living below 60 per cent of the national income 
median. The data published on the Eurostat (2014) website show that the Czech Republic still achieves  
the lowest rate in Europe.

According to (Sirovátka & Mareš, 2006) it could be attributed to by relatively low national income median 
resulting in lower purchasing power, and a narrow income distribution. They claim that in the Czech Re-
public many people are between the 60 per cent and 70 per cent of threshold. This fact is also contribut-
ed to by former egalitarian character of the Czech social structure, where the redistribution of income 
is applied. The level of income distribution is presented by Eurostat (2014) and income inequality is,  
on average, higher in Europe than in the Czech Republic, which also proves income equality there.

According to (Marek, 2011) this lower value of the Gini index is caused by smaller amount of redistri-
bution in the Czech Republic. In addition, this index is maintained for the last 10 years still at an approx-
imately constant level. Also no significant differences are observed in accordance to sex or age. Different 
level of income inequality shows regional classification, where Gini index of Prague is comparable with 
values of other countries in European Union.

Dependence of income situation on education is described by (Finardi, Fischer, Mazouch, 2012). 
Significant differences in income level are observed especially by different study fields. Values of private 
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rate of return on human capital vary considerably between various study fields. Whatever, in the Czech 
Republic this rate in general is higher than the OECD average, what is caused by tuition fees. This is rea-
son, why the influence of education on income distribution in society is important to observe.

2 data and Methodology
In order to examine the standard of living, we need to know the income situation of the population. 
Such information is available in EU-SILC survey (European Statistics on Income and Living Conditions),  
the most famous research, which collects data about households and persons living in the household.  
In this paper all computations are based on the data from research EU-SILC 2013 (ČSÚ-sk, 2014). These 
facts reflect income distribution for reference year 2012, for which these data were collected and officially 
presented on the Czech Statistical Office website (ČSÚ-ep, 2014).

This survey observes actually available income in each of households, which is called equalized dis-
posable income. It is also appropriate to consider the average households income per consumption unit, 
which reflects the diversity of the economic structure of the household. According to (Jílek & Moravová, 
2007): “The scale of consumption units for individuals is defined as relative volume of consumption  
(income) of various types of people, based on the consumption (income) of the selected type of per-
son.” The design of these consumables (equivalent) units reflects savings from the cost of items of mass 
consumption realized multi-households. For comparison of household incomes in the EU-SILC survey,  
the average income per modified consumption unit is used, because this most reflects the size and de-
mographic composition of the household (Schechtman & Yitzhaki, 2007). For the first member whole 
one unit is considered, but other adults in households are weighted only by half a unit and for child un-
der 13 years weight of 0.3 is used.

This equalized disposable income per consumption unit in household is allocated to each member  
of households. Then, the income situation can be compared between groups of people in society accord-
ing to their social-economic characteristics.

For comparison of income distribution in society the classification of people by factor education repre-
senting the level of highest attained education was used. For our purposes, a detailed division was grouped 
into larger units in accordance with the classification of ISCED, and subsequently formed the groups:

•	 Primary	=	People	with	attained	education	of	first	or	second	grade	of	elementary	school,
•		 Lower	secondary	=	People	with	lower	secondary	education	without	leaving	exam,
•		 Higher	secondary	=	People	with	secondary	education	with	graduation,	or	post-secondary	courses,
•		 Tertiary	=	People	with	tertiary	education	(bachelor's,	master's	and	doctoral	graduates),	including	 

 higher vocational schools.
Completely omitted is a group of children under 18 years and actively studying people under 26 years. They 

have not yet any own income and therefore their income is derived entirely from the earnings of their parents, 
or more precisely, it is budgeted to them from the total household income by the number of its economic con-
sumer units. Therefore, their inclusion in the analysis of incomes by groups of education would not be relevant.

Between these education groups of people it is possible to observe differences in income distribution, 
income level and also income differentiation. It is appropriate to detect the level of income inequality  
in each of education groups and between these groups.

The growth of income inequality in society can be monitored by changes in the characteristics of vari-
ability and many income inequality indicators. Most commonly used measure of the concentration  
is the Gini coefficient with its graphical representation called Lorenz curve (Moravová & al., 2000). The more 
this curve deviates from the axis of the quadrant downwards the higher is degree of inequality in society.

Gini coefficient is the numerical representation which takes values from 0 to 1 and also higher values 
indicating larger income inequality. Extremes would be an absolute inequality (G	=	1	–	all	incomes	are	
held by one person) at the rate of 100% concentration (Moravová et al, 2000). 
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The rate of income inequality can also be described using the coefficient of income inequality (Jílek 
& Moravová, 2007). It measures proportion of the volume of income received by people in the top quin-
tile and volume of income of people in the bottom quintile. The top (the fifth) quintile includes 20%  
of those with the highest income of ordered set of people by the size of income per modified con-
sumption unit. The ratio of these values is noted as S80/S20 (Income quintile share ratio). The greater  
is the value of this coefficient, the larger income inequality exists. It indicates how many times larger  
income receives one-fifth of households with the highest incomes on average compared to a fifth  
of households with the lowest incomes (ČSÚ-mv, 2014).

Commonly used methods for assessing income inequality are taken from paper of Hesmati (2004) 
and several of these methods are also applied in this work.

The degree of income inequality in society can also be determined by using the Theil index of incon-
sistency. The formula of Theil index is presented by (Moravová et al, 1996):

 (1)

where xi presents total income of group i,  means average income in group i,  is average income in 
society and k represents the number of groups.

The advantage of this index is the possibility of its decomposition into subgroups (Moravová et al, 
1996). This feature enables the extended use of Theil index according to (Ferreira, 2000)  for examining 
the differences between income distributions of different groups of people. The decomposition of this 
index into groups can be based on measuring the income volumes and number of people in each group. 
If all groups showed the same population share as the income share, the overall index would be equal  
to 0 and it would be absolute equality. The index takes values in the interval (0, ln (k)), where the value 
of ln (k) means, that one person owns all income (Jílek & Moravová, 2007).

The following calculation formula of Theil index is appropriate for this purpose. It consists of two 
parts, the first is the sum of contributions of each group to the overall income inequality and the second 
indicates the contribution of income inequality between groups (Novotný, 2007). The formula is pre-
sented by (Ferreira, 2000):

 (2)

where Ti is within-group Theil index, wi represents income share and ni means population share.
The Theil index value thus depends both on within-group variability and on between-group vari-

ability of income and not least on group size by volume incomes occurring. This index has the ability  
to decompose its value between multiple summands as the only one of its kind, thanks to the properties 
of logarithms therein used (Ferreira, 2000).

3 IncoMe InequalIty by level oF educatIon
3.1 Income distribution within each group by level of education
Income level and income inequality within each of education groups is the first step in observing the differences 
between people according to their highest attained education. The above mentioned classification of people into 
the education groups was used in this analysis. The reasons for choosing the four education groups and omit-
ting a group of children under 18 years and active studying people under 26 years have been explained above. 
The total equalized disposable income per consumption unit was recalculated for such an adjusted population.

The distribution of people into income deciles by their level of education is observable in Figure 
1. People with the lowest (primary) education can be found most often in the lowest income groups  
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(I to III. decile). These people represent 17.4% of all people in the first decile. With higher income their 
share in groups is declining. In the highest income group (X. decile) they represent only 0.8%. Most often 
these are women aged over 50, who are either working or retired and live in multiple-member house-
holds. A similar trend can be seen among people with lower secondary education without leaving exam. 
Their share also falls with growing income. The opposite situation occurs by representation of people with 
upper secondary education with leaving exam or the highest (tertiary) education, which includes grad-
uates from universities and higher vocational schools. In the first decile, the proportion of people with 
such education represents only 2.7% and with increasing income their representation in groups grows. 
Particularly, women aged 25 to 49 years living in numerous families, are in the first decile. Mostly they 
work as self-employed or are otherwise inactive persons. The highest influence has tertiary education 
on placements in the highest decile. The proportion of tertiary educated people is here just 35.2%, which 
means more than 10 times higher representation than in the first decile.

The distribution of people by income in total and subsequently also distribution in different groups 
by highest attained education shows Figure 2. The bold black line indicates the distribution of income 
among the total, where the average income for year 2012 CZK 218 661/year and median with obviously 
lower value of CZK 193 488/year. Other curves describe the situation in groups. In the second graph just 
their median income is used for transparency.

There is an obvious crosshatched area with people at risk of poverty, indicating those whose in-
come is below the poverty line, which is defined as 60% of the median of equalized disposable income.  

Figure 1  Distribution of people into income deciles by education groups (in %) in 2012

Source: Own calculations and creation in MS Excel using data from EU-SILC 2013
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In this case it means the value of CZK 116 093/year. The poverty rate, or, more precisely, the percentage 
of people at risk of poverty against all persons, is 8.6%. The color areas are plotted for the groups, where 
the lowest level of poverty can be found among people with tertiary education with a value of just 1.9%, 
which is mainly due to their high income. Half of these people take more (median is CZK 260 623) than 
the average income of all members in society. Other extreme is the group of people with primary ed-
ucation, which are threatened with 18.2% of income poverty. This indicates their already low average  
and median income (CZK 157 967), both are also even less than the total median. Average income  
of secondary educated people is very close to the overall median and their poverty risk is about 9.8%.

The	inequality	of	income	distribution	among	each	of	groups	by	the	highest	attained	education	 
of people shows Figure 3, it is created by using the box-plots. The little white squares indicate the level 
of average month income in the group, which is always higher than the median.

There are also boxes with middle six deciles. The coefficient of income inequality can be obtained by 
using the ratio of the top quintile to the bottom quintile. It is in examined year 2012 at overall size of 3.4, 
which indicates that persons in the upper two deciles take 3.4 times more than those in the two lowest 
deciles. This indicator corresponds to further indicator of income inequality, which is the Gini coeffi-
cient, here at the level of 0.246. It expresses how much the current situation differs from the absolute 
equality of incomes. The higher the greater the inequality is. Graphical representation using the Lorenz 
curve is shown in the Figure 4.

The Figure 3 shows that the higher level of education means the higher level of income and especially 
the	higher	level	of	inequality.	Tertiary	educated	people	have	a	great	income	range	and	Gini	coefficient	 

Figure 2  Distribution of people according to equal. disposable income (CZK/year) by education groups

Source: Own calculations and creation in MS Excel using data from EU-SILC 2013
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Figure 3  Differentiation of equalized disposable income per month by group of education in 2012

Figure 4  Lorenz curve of inequality of equalized disposable income in 2012

Source: Own calculations and creation in MS Excel using data from EU-SILC 2013

Source: Own calculations and creation in MS Excel using data from EU-SILC 2013
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in their group is at the level of 0.261. The richest fifth of them takes 3.6 times more incomes than  
the poorest fifth. Large differences in their income levels are given by their greater chances on the labor 
market, where tertiary educated people can easily evaluate the price of their work themselves. More as-
pects, than only wage or salary, are taken in consideration when choosing the work, because they can 
make decisions based on more opportunities.

3.2 decomposition of theil index into groups by education
So far, analysis of income inequality was carried out in each group separately, which is useful for getting  
an idea of the differences between groups. However, to get the information about the contributions  
of the groups to overall income inequality is not enough. It offers analysis using Theil index, which allows 
us to perform the decomposition of income inequality in selected groups. We get not only an overview 
of how much  a particular group contributes, but also about the influence of level of disparity between 
selected groups to overall inequality. Therefore we can see, how the between-groups variability partici-
pates in the total.

This index is based on comparison of the proportion of the number of persons in one group with  
the share of total incomes within this group. Does the amount of income correspond to the size  
of the group in there? The detection of just this inconsistency is then an obvious proof of income in-
equalities between persons in total, which are only classified into groups according to certain criteria.

The Figure 5 shows the differences between income and people distribution in each group of educa-
tion for the year 2013. The two groups of people with primary and secondary education represent smaller 
volume of income than their frequency. Conversely, the population includes approximately 16% of people 
with tertiary education, by which we find more than 22% of total income volume.

This	 finding	 is	 supported	also	by	analysis	 
of some previous years in Figure 6. Here we can 
see that the two first mentioned groups have a sol-
id line indicating the relative proportion of peo-
ple placed above than the dotted line expressing  
the share of total income attributable to the group. 
By the other two groups, the opposite is true. We 
can also observe the trends of changing of repre-
sentation in these groups. The only obvious trend 
is the faster growth of incomes among the people 
with tertiary education than their number and,  
on the other hand, the convergence of proportion 
of the people with upper secondary education with 
their relative incomes. Otherwise, the two curves 
more or less correspond to each other.

This	information	is	an	important	basis	for	 
the calculation of the Theil index. Its numerical ex-
pression has in itself almost no explanatory power, 
the follow size of the contributions of each group 
to the total value of income inconsistency are im-
portant. Contributions of each group to this in-
dex in relative expression are shown in Figure 7.  
The group of people with higher secondary edu-
cation contributes to the total income inequality 
the most due to their one-third representation  

Figure 5 Distribution of the group size (n) and total  
 incomes (w) into groups by education in 2012
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in society. Second highest value presents the group of people with tertiary education despite their small 
representation amounting to 16.4%. It is because of larger proportion of total equalized income, of which 
they dispose, and because of their huge income inequality within the group. This is the reason, why their 
contribution is even higher than that of persons with lower education, whose representation in the so-
ciety is more than twice bigger than that of persons with tertiary education.

Between-group contribution with level of 15.9% occupies the fourth position between all contributions, 
which means that its value is not that significant. Income inequality within education groups indicates higher 

contributions than inequality between these groups.
A significant increase of the contribution   

of  people with tertiary education  is evident  if we 
focus  on the development of these relative shares 
over the years in Figure 8, compared to a decline 
of contributions of persons with lower second-
ary education. No clear trend in the development  
of between group variability could be observed, 
its value rather fluctuates between years. However, 
there is an obvious increase of income inequality 
in 2009. The contribution of between-group in-
equality and contribution of persons with tertiary 
education increased at the expense of three lowest 
income groups. From this year, income inequality 
has not been increasing as fast as until the 2013,  
a moderate leveling of income has been recorded.

Figure 6  Development of group size (n) and total income (w) into groups by education between 2005–2013

Source: Own calculations and creation in MS Excel using data from EU-SILC 2013
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Based on the trends of income inequality observable in the last year we can create some opinions about 
the future development. Further increase of the number of people with tertiary education can be expected, 
which can cause their higher contribution to the total inequality due to greater proportion in the population 
and their even higher volume of total incomes, that is predictable based on Figure 6. The change of   income 
inequality within the group can show different development trends. On one side, this can be increasing be-
cause of more various work requirements of people, but on the other hand, it can decrease due to leveling  
of work opportunities. This is connected with between-group variability, which could be declining in im-
portance. Greater number of people with tertiary education possibly causes certain reduction of the edu-
cation factor significance, so the differences between persons with higher secondary and tertiary education 
would be mitigated and their chances on the labor market could be equalized. These are just assumptions  
of possible development of income inequality, that it will be dependent on many other factors and especially  
on the development of the economic situation in society.

4 dIScuSSIon
Some possible limitation can occur by providing a decomposition of income inequality. First of all, we 
consider the influence of population share in each group, what has an impact on the value of contri-
bution and so distorts the effect of income inequality level within each group, It would be appropriate  
to achieve the same group volume, but this is impossible because of their classification according to edu-
cation level. Other disadvantage of Theil index subsists in the fact, that its value is affected by the number  
of groups k. The relative contributions of each group to the total degree of income inequality are dependent  

Figure 8  Development of contributions of education groups to Theil index between the years 2005–2013

Source: Own calculations and creation in MS Excel using data from EU-SILC 2013

Primary Lower secondary Higher secondary Tertiary Between–groups contributionBetween–groups contribution

0% 

10%

 

20%

 

30%

 

40%

50%

60%

70%

80%

90%

100%

 

 

2005 2007 2009 2011 2013

Re
la

tiv
e 

co
nt

rib
ut

io
ns

 to
 T

he
il 

in
de

x 
of

 g
ro

up
 b

y 
ed

uc
at

io
n

Years

7%

27%

38%

14%

14%

9%

30%

33%

15%

13%

5%

21%

32%

26%

15%

5%

21%

33%

24%

17%

5%

24%

31%

24%

16%



2015

15

95 (4)STATISTIKA

on this. The variability of group averages increases with number of groups, so higher k means also higher 
between-groups contribution (Novotný, 2007).

The advantage of Theil index is the possibility of additional decomposition between subgroups  
and obtaining the within and between-groups inequality. Whatever, it is not limited by maximum values, 
so that interpretation of its size is very complicated. For measuring the income inequality just relative 
expression of group contributions are useful. According to European Commission (2010), Theil index 
presents a comprehensive, but complicated indicator of income inequality.

concluSIon
In this paper it was assumed, that income inequality affects the poverty rate, so detailed examination  
of income inequality was conducted. Thereafter, the large differences of level of income inequality be-
tween groups of people categorized by their highest attained education were detected. It is obvious, that 
the level of education has a significant impact on income inequality and the highest values of Gini coef-
ficient are observed among persons with tertiary education.

The income inequality was confirmed by comparisons of each group size and income amount within this 
group. Among persons with tertiary education we find more than 22% of total equalized income amount while 
these persons represent only 16% of population. So this group makes the biggest contribution to overall in-
come inequality. Conversely, persons with primary education do not have a significant influence on inequality.

By multiple comparisons, the within-group as well as the between-group contributes to overall income 
inequality were detected. The largest contribution to the Theil index occurs by the group of persons with 
higher secondary education, which is because of their most frequent representation in the population. 
Persons with tertiary education follow. They dispose of greater proportion of total income and show 
higher income inequality. Similarly, persons with lower secondary education contribute to income in-
equality more than those with primary education. It is because of their larger group size, despite their 
high income equality.

The between-group contribution represents almost 16%, so between-group variability has also certain 
impact to overall inequality. Over time, no significant trends in development of contributions of groups 
to overall income inequality are monitored.

It would be appropriate to produce also an analysis according to classification of people by their so-
cial status in society.
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