
Tóthová, Simona

Working Paper

Income inequality and redistribution in Europe

LIS Working Paper Series, No. 573

Provided in Cooperation with:
Luxembourg Income Study (LIS)

Suggested Citation: Tóthová, Simona (2011) : Income inequality and redistribution in Europe, LIS
Working Paper Series, No. 573, Luxembourg Income Study (LIS), Luxembourg

This Version is available at:
https://hdl.handle.net/10419/95454

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/95454
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


LIS 
Working Paper Series 

 

 
Luxembourg Income Study (LIS), asbl 

 
 
 
 

 
 

 
 
 
 
 

No. 573 
 
 

Income Inequality and Redistribution in Europe 
 

Simona Tóthová 
 

November 2011 
 
 



   

CHARLES UNIVERSITY IN PRAGUE 

FACULTY OF SOCIAL SCIENCES 

Institute of Economic Studies 

 

BACHELOR THESIS 

2011 Simona Tóthová 

 



   

CHARLES UNIVERSITY IN PRAGUE 

FACULTY OF SOCIAL SCIENCES 

Institute of Economic Studies 

 

BACHELOR THESIS 

Income inequality and redistribution in Europe 

Author: Simona Tóthová 

Consultant: PhDr. Martin Gregor PhD. 

Academic Year: 2010/2011 

 



I 

Bibliographic Evidence Card 

Tóthová, Simona, Income inequality and redistribution in Europe, Prague: 

Charles University, Faculty of Social Sciences, Institute of Economic 

Studies, 2011, pages 53, Supervisor: PhDr. Martin Gregor PhD. 

Abstract 

This thesis is an empirical investigation of the relationship between 

income inequality and redistribution and their impact on the poorest 

segment of population. It is examined by two models in which we use 

transformed Gini coefficient as a measure of income inequality and 

sharegain (difference between disposable and factor income share of 

given decile) as a measure of redistribution. Relationships are tested on a 

sample consisting of 24 European countries in the period 1990 -2005. This 

sample is deeply analyzed with special emphasis put on post-communist 

countries. First model points out that redistribution can be a luxury social 

good. Second model shows the inverse process and supports the 

hypothesis of positive relationship between redistribution and overall 

income equality. 
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Abstrakt 

Táto práca empirický skúma vzťah medzi nerovnosťami príjmov a 

redistribúciou a ich vplyvom na najchudobnejšie vrstvy obyvateľstva. Daný 

vzťah je skúmaný pomocou dvoch modelov. V oboch prípadoch je 

nerovnosť príjmov meraná Gini koeficientom a redistribúcia pomocou 

sharegain (rozdiel medzi podielom čistých a hrubých príjmov v danom 

decile) . Nastolené závislosti sú testované na vzorke 24 krajín období 

rokov 1995-2005 s hlbším zameraním na postkomunistické krajiny. Prvý z 

týchto modelov naznačuje, že redistribúcia môže byť luxusným sociálnym 

statkom, druhý model sa zameriava na inverzný proces a podporuje 

hypotézu pozitívneho vzťahu medzi redistribúciou a celkovou rovnosťou v 

príjmoch. 

Kľúčové slová 

nerovnosť príjmov, redistribúcia, hrubý príjem, čistý príjem, 

Gini koeficient, sharegain 
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Introduction 

Traditionally, in each country there are three main groups of people sorted by their 

factor incomes - rich, middle and poor. But in each country, naturally, their share 

of income differs. This constitutes a big opportunity for economists to study these 

differences (income inequality) and their changes after taxes and transfers (income 

redistribution).  

The aim of this thesis is to look closely at the last group – the group with the lowest 

incomes and to study its gains and losses in sense of income redistribution. Income 

inequality, growth and redistribution are concepts, which have very often been used 

in recent economic studies. One of pioneers of this approach was Simon Kuznets [1], 

who published the study "Economic growth and income inequality" yet in 1955 and his 

hypotheses about U-shape trend of inequality over time, in a developing country is 

used hitherto. To name just a few other interesting authors, who will be mentioned in 

this paper later is Perotti [2], [3], Benabou [4] or Mello and Tiongson [5]. We decided 

to expand their work and enrich this topic by testing new hypothesis and results. 

Specifically, our thesis is based on Milanovic's paper [6]: “The median-voter hypothesis, 

income inequality, and income redistribution: an empirical test with the required data." 

We partly use his method and variables with the aim to empirically investigate 

relationships between income inequality and redistribution.  

In this thesis we would like to compose and later estimate two models. The first will be 

adjusted Milanovic’s [6] model and the next we call “New income inequality model”. 

This model is built on inverse relationships to Milanovic’s. Also, we decided to compare 

two European regions separately - Western Europe, represented by highly developed 

democracies and Central and Eastern Europe (CEE).  

The first chapter introduces theoretical background of the problems. In particular, it 

contains a brief survey of the literature, introduction to inequality study and different 

ways of inequality measurement, with a focus on Gini coefficient. In the second part 

of this chapter, variables are constructed and we will present both our models. 
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Chapter two clarifies datasets used, pointing out Luxembourg Income Study as the only 

source of data used. Emphasis will be put on differences between countries and a deep 

descriptive analysis of main statistics will be discussed here as well. 

The main objective of the last chapter before conclusion is to provide explanation 

of the results. First, we reveal assumptions of econometric method which have to be 

satisfied, and then we focus on both models. We will run several regressions, test the 

assumptions and run Chow’s test for structural differences. 
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1 Theoretical background 

In this chapter, we start with a brief survey of scholarly literature on the subject. 

Subsequently, theoretical background needed for successful understanding of our 

model, will be presented. 

1.1 Survey of the literature 

 Most of researchers concerned with income inequalities use equation of the type: 

           (1.1) 

where T are usually for taxes, social transfers or Perotti's marginal transfers [3], Id 

denotes index of inequality of disposable (i.e., post-tax and post-transfers) income and 

Z denotes other variables. The main idea of this thesis is based on Milanovic’s paper 

[6], which used different equation form. He argued that relationship which should be 

tested can be written in the form of equation where index of redistribution stands 

on the left side, and index of inequality of factor incomes on the right side. Based 

on this equation, Milanovic supposed that [6]: “More market income unequal 

situations are associated with greater redistribution and an increase in the market 

income share of given decile is associated with a lower sharegain1 for that decile."  

However, Perotti [2] used the first equation. The reason is that there were no 

sufficient data, which could have provided factor incomes of households at that time. 

He studied the relationship between growth and income inequality and asked what 

influence democracy had on income distribution and growth. The paper dealt with four 

approaches of growth and income distribution, often used in the literature, namely, it 

inspected fiscal policy, socio-political instability, imperfect capital markets and 

"human capital, investments and fertility" [2]. His paper is discussing reliability 

of data and also reveals his five steps reduced form estimation strategy. Reduced form 

equation is typical for this type of studies, but as we mentioned earlier, this approach 

is criticized by Milanovic [6], who used a structural equation. Unlike Milanovic [6], 

                                                      
1
 difference between disposable and market income share- will be discussed later in the chapter 
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Perotti [2] has constructed different equality variable called "MID", a combined share 

in disposable income of the middle class (third and fourth quintiles) around 1960. 

Perotti [2] came up with conclusion, that there is a positive reduced form relationship 

between income equality and growth, but it is insignificant and weak for poor 

counties. Concerning democracy affection on income Perotti ( [2] p. 23 and 38) 

mentions: "Because of high concentration of democracy in rich countries, it is virtually 

impossible to distinguish an income effect from a democracy effect in the relationship 

between income distribution and growth. ...the data do not support the idea that more 

equal societies, particularly those with democratic institutions, grow faster because 

they generate less demands for redistribution and therefore less distortions." 

Moving to the literature after Milanovic, there is an interesting work composed 

by Mello and Tiongson [5]. Contrary to Milanovic, they put Gini's coefficient as 

an indicator of inequality to the right side of equation. Results show that in both 

estimated equations (linear and nonlinear) income inequality in negatively related 

to redistribution. What is more income redistribution seems to act as luxury social 

good in this case. By testing hypothesis on sample containing only low inequality 

countries or only high inequality countries they confirmed the assumption that 

relationship between income and redistribution variables indeed depends on the initial 

level of inequality. 

Empirical literature altogether usually uses cross-country average or panel 

data to investigate the relationship between redistributive government spending and 

inequality (Mello and Tiongson [5]). Measures of inequality are typically modifications 

of Gini coefficients, measures of redistribution are most often spending-related or 

taxes-related variables. Summary of recent studies according to Mello and 

Tiongson [5] may be found in Appendix A. 

  



 Income inequality and redistribution in Europe 

 

 

 C
h

ap
te

r:
 T

h
eo

re
ti

ca
l b

ac
kg

ro
u

n
d

 

 5

 

1.2 Income Inequality 

"The worst form of inequality is to try to make unequal things equal." 

Aristotle 

Within a frame of this section, we explain the concept of inequality together 

with explanations why it occurs and how it can be efficiently measured. 

In general, "inequality" is "social or economic disparity between people or groups or 

the condition or an instance of not being equal". Turning our attention to "economic 

income inequality", it measures disparity between a percentage of population and 

percentage of income received by that population [7]. When disparity moves up, 

inequality rises. Concluding from the definition above there are two marginal 

situations: inequality minimum (each person from the population holds the same 

amount of income, actual equality) and inequality maximum (when population income 

is in the hands of single person). In this thesis we concentrate on the macroeconomic 

reasons of income inequality, such as tax systems, unemployment or social pressure 

to work [7]. 

1.2.1 Measurement of inequality 

According to "Income inequality project" [7] measuring changes in inequality helps 

to determine the effectiveness of policies applied. To measure inequality and its 

alterations, there are six the most often used metrics [7]. 

 Range - the difference between the value of highest and lowest observations.  

 Range Ratio - the ratio of a value at two predetermined percentiles (e.g. 95/5, 

80/20 etc.). 

 The McLoone Index - sum of all observations below median divided 

by the median multiplied by the number of observation below median.  

 The Coefficient of variation - distribution's standard deviation divided by its 

mean. 
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 The Gini Coefficient - twice the area enclosed between the Lorenz curve end 45 

degree equality curve.  

 Theil's T Statistic - T of income inequality is given by the formula listed 

in the Appendix B. 

In the Table 1 are baseline pros and cons of matrices. We can see that first four 

indexes are quite easy to understand and compute, whereas The Gini coefficient and 

Theil’s Statistics require more mathematical knowledge. In addition, range and range 

ratio do not weight observations. The essential problem with the McLoone index, 

range and range ration is that they use only highest and lowest observations or ignore 

values above the median as in McLoone’s case.  In fine, the last three income 

inequality measures are complex indicators of inequality, the most often used 

by researchers. 
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 Pros Cons 

Range 

-Easy to Calculate 

 

-Ignores all but two 
of the observations 

-Does not weight 
observations 

-Affected by inflation 

-Skewed by outliers 

Range ratio 

-Easy to calculate 

-Not skewed by severe outliers 

-Not affected by inflation 

-Ignores all but two 
of the observations 

-Does not weight 
observations 

The McLoone 
Index 

-Conveys comprehensive 
information about the bottom 
half 

-Ignores values above 
the median 

-Relevance depends 
on the meaning 
of the median value 

The Coefficient 
of Variation 

-If data is weighted, it is immune 
to outliers 

-Incorporates all data 

-Not skewed by inflation 

-Requires comprehensive 
individual level data 

-No standard 
for an acceptable level 
of inequality 

The Gini 
Coefficient 

-Generally regarded as gold 
standard in economic work 

-Incorporates all data 

-Allows direct 
comparison between units 
with different size populations 

-Requires comprehensive 
individual level data 

The Theil’s T 
Statistics 

-Can effectively use group data 

-Allows the researcher to parse 
inequality into within group and 
between group components 

-No intuitive motivating 
picture 

-Cannot directly compare 
populations with different 
sizes or group structures 

-Comparatively 
mathematically complex 

Table 1: Income inequality measures 

Source: University of Texas Income Inequality Project Tutorials [7] 
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1.2.2 Gini Coefficient 

Following Milanovic [6] we have chosen Gini coefficient as the most suitable measure 

for this thesis. Therefore we will define and derive the Lorenz curve, and afterwards 

we will try to illustrate Gini’s coefficient graphically and mathematically as well. 

To explain a full meaning of Gini Coefficient we have to start with a definition of the 

Lorenz curve. 

Definition (according to Farris [8]): The Lorenz curve for a resource   

(income in our case) is the curve      , where the Q – poorest 

fraction    〈   〉 ) of the population has a fraction      of the 

whole. 

In other words, Lorenz curve says how much of the total income is in the hand 

of bottom 10, 20, …, 100 percent of households. Now, imagine that we have a dataset 

(for example Belgium97 as we will use later on), where    stands for number of units 

(households),    is the average income of each unit, and   is the number of units, 

where        . What is more, the condition is that       if    . We denote the 

size of the population by  . Furthermore T will stand for the total amount of income   

and    was mentioned before, but in general these mean to be a points along the p – 

axis between 0 and 1. [8] 

To sup up, we have 3 basic equations: 

   ∑  

 

   

 (1.2) 

 
  ∑    

 

   

 (1.3) 

    
 

 
∑  

 

   

 (1.4) 
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Now, we can easily express Lorenz curve as : 

   (  )               

  (  )  
 

 
∑                 

 

   

 (1.5) 

To simplify calculation of Gini, according to Farris [8] we can rewrite the equation (1.5) 

(with a help of probability density function) to Riemann integral: 

  (  )  ∑
  

 
 

 

   

          ∫       
  

 

 (1.6) 

Where, 

      
  

 ̅
                   (1.7) 

According to Farris [8] share of density s(p) tells us, “what share of the whole is owned 

by the portion of the population that falls in a given percentile range” where  ̅  is 

a mean income.  

After derivation of the Lorenz curve, we can now finally explain Gini’s coefficient. 

Foremost, we start with theorem and afterwards we explain mathematical and 

graphical meaning of Gini coefficient.  

Theorem 1 [8]: Suppose G is the Gini index associated with the Lorenz 

curve      and the share density is defined by            almost 

everywhere. Let   ̅  be the expected value of the random variable 

on [0, 1] whose density function is     . Then   and  ̅ are related by 

     ̅                 ̅  
   

 
 (1.8) 

Expected value of the random variable (  ̅ ) is expressed as : 

 ̅  ∫        
 

 
, where      is constant 
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  ̅   ∑
  

 ̅
 ∫      

  

    

 

   

  ∑
  

 ̅

 

   

 
       

 
      (1.9) 

By using Theorem 1 and equation (1.9) we can finally disclose formula for calculating 

Gini’s coefficient: 

   (
 

 
∑           

 

   

    )     (1.10) 

Up to now we successfully defined Lorenz curve and derived Gini’s coefficient 

mathematically. Last but not least is to show Gini’s graphical definition presented 

by Figure 1. 

 

Figure 1: Gini coefficient 
Source: Author’s graph 

In the Figure 1, we see the Lorenz curve (the green line) and the 45 degree line 

of perfect equality (the black line). On the y-axis a cumulative share of income earned 

is marked out and on the x –axis we find a cumulative share of people from lowest 

to highest. The Gini coefficient equals twice the area between equality line and Lorenz 

curve:     . In the Figure 1 we can see, that if       then the Lorenz curve is 

identical to perfect equation line. On the other hand, when the Lorenz curve is 
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identical to x-axis,       and   . This means that all income is in the hands of a 

single person (or a household). [8] 

To keep the outline of this chapter we move to the second part.  The next section deals 

with a composition of variables and models.  

1.3 Income Inequality Model 

We have mentioned above that for this work we were motivated by Milanovic’s paper 

[6]. That is why we decided to except from our pre-transformed model, tested part 

of his hypothesis as well. However we have used different dataset and modify his 

model by adding new variables.  

Milanovic [6] was a pervasive user of the Luxembourg Income Study (LIS). This is the 

only one database in the world, publicly offering cross-country micro-level 

data on income. More information about the LIS and the dataset will be provided 

in Chapter 2. Both of us are using household level data drawn from household income 

surveys to test our hypothesis. Starting with composition of variables the most 

important besides Gini coefficient is a sharegain. 

1.3.1 Sharegain 

Sharegain was used as a redistribution proxy in both models. At first we will define 

sharegain, and then we will introduce whole process of creating.  

Definition [9]: Sharegain is a difference between disposable and 

factor income share of a given decile. 

As it was already referred we have disposable household level income surveys and 

for each country and year observation we have “the average per capita income in local 

currency by decile” [6]. In this thesis we worked with factor and disposable income. 

Factor-income is income before taxes and transfers are applied. It is exactly defined as 

earning plus cash property income (rent, dividends, royalties, but no capital gains, 

inheritances, etc.), where earnings consist of gross wage and salaries and income from 

self-employment [10].    
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Further, net disposable-income is the income after application of taxes and transfers. It 

is therefore a gross income without income tax and mandatory (employee) 

contributions like social insurance, unemployment insurance, etc. By the gross income 

we mean factor income with added occupational pensions and transfer incomes (all 

benefits from government including – child benefits, sickness benefits, military 

benefits etc.). [10]  These two forms of incomes are our indicators of redistribution and 

will be transformed to the actual sharegain later in the chapter. As we can see, factor-

income shows allocation of various kinds of assets 2  and their relative prices, 

meanwhile net disposable income “shows differences in purchasing power among 

individuals” [6]. 

Now, we defined the basic elements of our most important variable. In this thesis we 

work with decile or percentiles of population. While Milanovic studied all ten deciles, 

we looked closely only at the second and the fifth decile. However, arising from 

the definition of sharegain, we are particularly interested in “disposable and factor 

income share of given decile”. So, our question is:  How much of factor or net 

disposable income (in given country and year) is kept by bottom half (bottom quintile, 

etc.) of the poorest people rank by their incomes? 

Before answering this question we define sum of all factor incomes in a given country 

in a given year as: 

       ∑     

 

   

 (1.11) 

where     represents individual’s factor income,   is the number of individuals 

in the dataset,   stands for country,  with   representing year. Identically for net 

disposable income: 

        ∑     

 

   

 (1.12) 

                                                      
2
 Financial,  physical and human 
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In this case    is individual’s net disposable income. We continue by defining the sum 

of the factor and disposable income of bottom half (or 20 %, bottom quintile, etc.) 

of the poorest inhabitants of a country in a given year.  

Let   be a boarder person of given percentile or decile  . The person with the highest 

factor (disposable) income from a given group (e.g., defined by the 20 % of the poorest 

citizens). In this case, we cannot forget that individuals are ranked according to their 

incomes from the poorest to the richest. We can define sum of all factor and 

disposable incomes of the given decile as: 

         ∑     

 

   

     (1.13) 

         ∑     

 

   

 (1.14) 

Getting to the end, we can answer our question by defining share of the disposable 

and factor incomes: 

            
∑       

 
   

∑      
 
   

 (1.15) 

            
∑      

 
   

∑      
 
   

 (1.16) 

Finally, according to definition and taking to the account all equations defined in this 

section, we define sharegain as follows:  

 

                               

    
∑      

 
   

∑      
 
   

   
∑      

 
   

∑      
 
   

 
(1.17) 

 

  



 Income inequality and redistribution in Europe 

 

 

 C
h

ap
te

r:
 T

h
eo

re
ti

ca
l b

ac
kg

ro
u

n
d

 

 14

 

1.3.2 Other Variables 

 GINI 

In previous section we defined factor and disposable income and derived sharegain as 

proxy for redistribution. According to the first part of this chapter, we can calculate 

Gini coefficient for both types of incomes without any problems. In this thesis, except 

of Gini coefficient for factor and disposable income will be used also Gini 

in the following form: 

                  (1.18) 

  is an index for the disposable income and   for  the factor income. This variable is 

used only in our model, because Milanovic uses       (eventually        ) as proxy 

for income inequality while testing the redistribution hypothesis. 

 Democracy index 

There are a lot of indexes and definitions of democracy in the literature. For instance 

according to Perotti [2]: “Jodice and Taylor [11], who assigns a value of 1 

to a democracy, 0.5 to a “semi-democracy”, and 0 to dictatorships for each year 

in the 1960 – 85 period.” Perotti than constructed his own “democracy” dummy based 

on Jodice and Taylor [11]. He assigned 1 to all countries, in which average value 

of the Jodice and Taylor’s definition over the 1960 – 85 is greater than 0.5, and 0 

otherwise [2]. We used Democracy index 2010 by Economist Intelligence Unit (EIU). 

EIU index has a scale from 0 to 10 and divides countries into 4 main groups [12]: 

1. Full democracies – scores of 8 to 10. 

2. Flawed democracies – scores of 6 to 7.9. 

3. Hybrid regimes – scores of 4 to 5.9. 

4. Authoritarian regimes – scores below 4. 

This index is based on 60 indicators. Indicators are questions asked in surveys like 

for example: “Is media coverage robust? Is there open and free discussion of public 

issues, with a reasonable diversity of opinions?” There are always three possible 
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answers: “Yes” for 1 point, “No” for 0 and “middle way” for 0.5. These indicators are 

grouped into five categories [12]: 

1. Electoral process and pluralism – whether national elections are free and fair. 

2. Civil liberties – the security of voters. 

3. The functioning of government – influence of foreign powers on government. 

4. Political participation – the capability of the civil service to implement policies. 

5. Political culture. 

In each category, a country can score from 0 to 10, and the overall score (index) is 

computed as an average of the five category indexes [12].  

 Urbanization 

Urban population refers to people living in the urban areas as defined by national 

statistical offices. It is calculated using World Bank population estimates and 

urban ratios from the United Nations World Urbanization Prospects [13]. We have 

chosen this variable, because income distribution may depend on urbanization. 

According to Kuznets [1], urban areas are usually more unequal as rural areas as well 

as they have higher per-capita income. 

 Dummy variables 

Dummy variables have been included to specify country and year differences and 

minimize heterogeneity problems in dataset. Firstly, we have a dummy for post-

communistic countries. There are included countries from middle and east Europe. All 

of them apart from Russia have already jointed European Union. Next dummy 

indicates countries which were part of Austria-Hungary Empire in 19th century. 

“Early90” is giving information that this data are from the period between 1990 and 

1993. This time can be called a transition period of post-communistic countries, what 

could have an effect on western or high developed countries as well. In the end, we 

included categorical variables for region, which distribute countries according to their 

geographic positions to West, South, North and CEE Europe with Russia. 
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Herewith, we introduced essential variables. All of them apart from democracy index 

are kept in percent. Only now we are able to move forward and set up the models. 

1.3.3 Models Introduction 

In the following lines we will finally introduce income inequality and redistribution 

models. At first we will discuss Milanovic’s model, afterwards we turn to our 

hypothesis and model. The main characteristics of both models are similar but 

hypotheses are reversed.   

As pointed out in the survey of the literature, Milanovic [6] tested equation: 

           (1.19) 

According to this, “   is indicator of redistribution represented by depend variable 

              or                and is positively related to     . For factor income 

inequality      Milanovic [6] put three different variables:      ,           and 

         . What is more in his regressions he distinguishes two cases. In the first set 

of regressions he works with the dataset, where are excluded pension transfers. 

However he instead adds a variable with information about share of a population over 

the age of 65. In second set, Milanovic excludes this variable, but uses “factor   

income”.  He also compares results for all countries (24 OECD countries) to only 

established democracies. The redistribution hypothesis in his paper is tested 

by running panel data regressions with fixed effects. To bring it together: 

Redistribution hypothesis: “The countries with more unequal initial 

incomes redistribute more.” [6] 

Tested equations: 

                                       ∑           

 

    

                                         ∑             
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Results: “The results show strong support for the redistribution 

hypothesis. More unequal factor-income countries redistribute more 

toward the poor and very poor.” [6] 

In addition to our own model this thesis tests also first equation of Milanovic’s model. 

Thought, there are few differences. At first, we used different dataset of countries 

(only European countries). Secondly, because of lack of data for our countries, we used 

Ordinary Least Squared (OLS) regression instead of panel data. Also, we only worked 

with factor P income, so we did not need a variable for age. Further, we added last 

section mentioned variables to the regression. 

Now, we will concentrate on our model. We already discussed two possible equations, 

to be concrete equation: (1.1) and (1.19). We constructed third one. We retained 

the notion that there should be an index of redistribution (  ) and an index 

of inequality (  ). But in our model the dependent variable is an index of inequality. 

Therefore, the equation looks as follows: 

            (1.20) 

There is one more change. While, Milanovic uses Gini for factor income (or shares of it) 

as an index of inequality, we decided to use    . In general, our income inequality 

measure is the change (reduction) in inequality when we move from factor 

to disposable income. What we ask and want to test is: 

Does income redistribution to the poorest population, occurred by government taxes 

and transfers, leads to greater overall income equality? Is this effect more or less 

visible in post-communistic European Union countries?  

By “overall income equality” we want to highlight the fact that as dependent inequality 

variable will be used Gini coefficient, measuring overall income inequality, and not 

share of decile. Both variables are very close but only their differences are allowing us 

test this hypothesis.  
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For testing this hypothesis we will use OLS regression method. Our baseline model 

looks as follows: 

 

                                  

         3         4 

  ∑            

 

 

(1.21) 

As already mentioned, this is only the basic model. In Chapter 3 we will run several 

regressions to find out the most suitable model and relationships between the 

variables. Furthermore, we will test this model for basic OLS assumptions and Chow’s 

test will be applied to support our hypothesis, that there is a need for splitting Europe 

dataset. We assume that there are visible differences between post-communistic 

countries and rest of Europe, what could have impact on results. 

Thereby, we finished explanation of theoretical background needed for this work. 

In the next chapter, we will continue with description and statistical analysis 

of dataset. 

                                                      
3
 urbanization 

4
 unemployment 
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2 Data sample description 

In this chapter, we will describe data sample and data sources. After that we will move 

to the statistical analyses. 

We have already mentioned that in this thesis are primarily used data from 

Luxembourg Income Study (LIS). LIS is the Cross national data center in Luxembourg 

and simultaneously a data archive and research center dedicated to cross-national 

analysis. Their purpose is to enable cross-national comparative research on income 

and poverty to students and researchers with non-commercial purposes [10]. 

The harmonized micro-datasets from upper and middle income countries are collected 

and placed on server. The database consists of household and personal level 

data on market and government income, demography, employment and expenditures 

from (mostly democratic) 36 countries since 1968 [10]. Because LIS is the only 

institution offering this type of data in the world, they are available only to registered 

researchers usually through     . That is a remote-execution data access system 

for the LIS micro-data, allowing users to submit programs using statistical software 

packages like Stata, SAS or SPSS. [10] 

For this case study, we have used Stata software to draw       and sums of factor and 

disposable incomes from LIS to compose our core variables. We extracted the 

remaining variable from The World Bank database. 

We used data from 24 countries for period from 1990 to 2004. There are 68 

observations in total. Each country is a democracy, but eight of them are post-

communistic European Union members and Russia. Five observations were in the time 

of survey newly established post-communistic countries5. According to democracy 

index used in this paper, the most democratic is Norway (9.8). Russia is with the lowest 

score (4.26) at the bottom of “Hybrid Regimes” (the only country from dataset). 

In general, Scandinavian countries together with Ireland and Denmark reached 

                                                      
5
 Hungary 1991, Slovakia 1992, Czech Republic 1992, Russia 1992, Poland 1992. 



 Income inequality and redistribution in Europe 

 

 

 C
h

ap
te

r:
 D

at
a 

sa
m

p
le

 d
es

cr
ip

ti
o

n
 

 20

 

the highest results. The only post-communistic country placed between “Full 

Democracies” is Czech Republic.  

When we compare Czech and Slovak Republic in terms of democracy, the difference is 

0.84 point (in spite of the fact, that they were one country until 1993). They both have 

the lowest score in political participation. This measure can indicate problems 

in implementation of policies. However, there is a big difference in political culture. 

Whereas Czech Republic scored 8.13, Slovakia got only 5 points. Such a low score 

can point out problems with sufficient democracy support in Slovakia. 

2.1   Income inequality and inequality reduction- analysis 

of dataset 

In terms of factor income, most income equal countries, with       around 20 %, are 

Slovakia and Czech Republic in 1991 – 92. However, the reason is probably due 

to the fading influence of communistic regimes. But Russia - another post-communistic 

country, was the most unequal country in Europe first five years after the revolutions 

(see Table 2). Moreover, Russia has a very high Gini’s coefficient in factor and also 

disposable income, but reduction of inequality was only 5.5 % in 1995. In addition, 

difference between Russian disposable income inequality and European inequality 

average is almost 16 %. That shows that Boris Yeltsin’s government did not optimized 

government transfers and taxes to inequality reductions in country. It would be very 

interesting to see how situation changed over the last 15 years. Unfortunately, 

required data have not been aired yet. 

ALL Max Min St. Dev6 Average 

Ginif 50.4 (Russia95) 29.2 (Slovakia92) 5.05 40.8 

Ginid 44.9 (Russia95) 18.9 (Slovakia92) 5.12 28.06 

GINI 24.5 (Sweden95) 2.9 (Greece95) 5.13 12.74 

Table 2: Descriptive statistics of Gini coefficients for Europe 
Source: LIS [10], World Bank [14] and author’s calculations 

                                                      
6
 Standard deviation 
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In the opposite side of the chart is Sweden. During the decade their initial inequality 

starts around 45 %, almost the same as in Russia, but as a result of different 

government policies, they have managed to reduce inequality the most of all 

European countries – permanently around 22 % each available year. 

To forward we now focus on statistics of post-communistic countries. First, interesting 

is the value of their standard deviation. For factor and disposable income the standard 

deviation is quite high (Table 3), but for      it is the lowest from the whole sample 

(2.4 %). We explain it by the similar environment of the countries and similar 

development of their tax systems and social policies after revolutions. From this 

sample, Poland is in a similar position like Sweden in the sense of reduction inequality. 

When we are not concerning Russia, Poland has the highest factor income inequality. 

However (Table 3),      is there highest among this sample (in 2004). There are a few 

facts, which can explain this situation and will examine them in the next section. 

CEE Max Min St. Dev. Average 

Ginif 50.4 (Russia95) 29.2 (Slovakia92) 6.25 38 

Ginid 44.9 (Russia95) 18.9 (Slovakia92) 7.01 29,5 

GINI 12.4 (Poland04) 3.5 (Russia92) 2.4 8,5 

Table 3: Descriptive statistics of Gini coefficients for CEE 
Source: LIS [10], World Bank [14] and author’s calculations  

2.1.1 Case study – Poland 

We start this case study by looking at the Table 4. High      index shows that 

government deals with the problem of inequality among population. Overall situation 

in Poland 2004 is in Table 4. 
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 GINI Ginif Ginid Unemp7 Sharegain50 shFI50 Income Tax Gov.8 

Poland04 12.5 44.5 32 19 19.6 6.78 progressive SLD9 

Table 4: Descriptive statistics of Gini coefficients for Poland 
Source: LIS [10], World Bank [14], [15], [16] and author’s calculations 

High factor income inequality is logically accompanied with low factor income share 

of bottom half of population. Combined with high unemployment it probably leads 

to government participation and needed redistribution. However, unemployment does 

not have to be a reason of high redistribution, but can be also a result. Because of high 

social and unemployment benefits, and high taxes, low income population will choose 

not to work. What is more, Poland has a progressive tax system and Leszek Miller from 

Social Democratic Party of Poland served as the Prime Minister in 2004 [15]. All 

of these are reasons for income inequality reductions.  

In general, high share of government expenditures on transfers and high share 

of government revenues from direct taxes on total revenues, lead to the increase 

in redistribution. According to IMF10 report [17] share of government expenditures 

on transfers and subsidies was 54.8 % and the share of government revenues on direct 

taxes was 54.8 % in 2004. These data support the hypothesis and obviously lead 

to high reductions in income inequality. Poland can be a social state with fast growing 

and developing economy. However, they had permanently high unemployment rate, 

what can be their major problem and reason of high inequality reductions. We 

can deduce that unemployment can be an important proxy for income inequality 

analysis.  

                                                      
7
 Unemployment 

8
 Government- party with the highest number of mandates in parliament 

9
 Social Democracy of Poland 

10
 International Monetary Fund 
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Non-CEE Max Min St. Dev. Average 

Ginif 48.7 (UK04) 32.1 (Luxembourg94) 4.1 41.8 

Ginid 35.2 (Uk04) 20.9 (Finland91) 4.36 27.7 

GINI 24.2 (Sweden95) 2.8 (Greece95) 5.05 14.1 

Table 5: Descriptive statistics of Gini coefficients for non-CEE 
Source: LIS [10], World Bank [14] and author’s calculations 

As a last thing in this chapter, we would like to go back to Kuznets and his hypothesis. 

As mentioned in previous chapter, he predicted that urban areas are more unequal as 

rural, as they have higher income per capita [1]. According to our data, United 

Kingdom together with Belgium, Sweden, Denmark and Luxemburg are the most 

unequal countries in Europe. Moreover, Gini coefficient of factor income shows that 

they belong also between the most unequal countries in Europe. That is why, we 

can conclude that our data support Kuznets hypothesis [1]. 

To conclude, income inequality is in Europe reduced on average by 12.7 % (Table 2) as 

measured by Gini coefficient. Despite the fact that factor and disposable income 

inequality is approximately the same, reduction is on average higher in non-CEE 

countries (14.1 % - Table 5) than in still developing CEE countries (8.5 % - Table 3) 

However, between CEE countries belongs also influential, but feebly income inequality 

reducing Russia what can bias these results. Anyway, on average, third 

of European initial income inequality is reduced by governments. While distribution 

of human, physical and financial assets is the most unequal in Russia and United 

Kingdom, the smallest differences in purchasing power among individuals were 

in Slovakia 1992 and Finland 1991. 

2.2 Redistribution analysis 

Now we proceed to another part of this thesis, where we are going to analyze 

descriptive statistics of redistribution proxy.  

We start this section by discussion of results shown in Table 6. Norway’s average 

gain of bottom quintile is low, moreover, gain of bottom half poorest is the smallest 
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in Europe. Therefore, Norway obviously does not redistribute very much. 

Nevertheless, its factor income share of bottom half is the highest – 22 % and at 

the same time, share of bottom quintile is only 2.35 %. 

ALL Maximum Minimum St. Dev. Average 

            22.3 (Poland95) 7.4 (Norway91) 3.4 14.7 

            9.5 (Poland95) 2.75 (Russia95) 1.17 6.3 

Table 6: Descriptive statistics of sharegain in Europe 
Source: LIS [10], World Bank [14] and author’s calculations  

What is more, a similar situation exists in the shares of disposable income 

(Appendix C). This alerts that Norway has a strong middle class, which earns 

approximately one fifth of total income. We have already discussed Poland in this 

paper. Poland reduced income inequality by 12.5 % (see Table 4) through government, 

what (see in Table 6 and Table 7) led to the extra high redistribution. 

CEE Maximum Minimum St. Dev. Average 

            22.3 (Poland95) 8.9 (Romania97) 4.1 16.39 

            9.5 (Poland95) 2.75 (Russia95) 1.74 6.39 

Table 7: Descriptive statistics of sharegain for CEE 
Source: LIS [10], World Bank [14] and author’s calculations 

As mentioned before, the redistribution in Sweden follows a similar pattern. Focusing 

on non-CEE countries the highest redistributors to bottom quintile are Benelux 

countries (Table 7). They redistribute on average around 8 % of total income to the 

poorest. Of course Russia is at the bottom of the chart as the least redistributive 

together with Greece.  However, opposite to Russia, factor income share of bottom 

half was more than 5 % higher in Greece in 1995. Compared to the sharegain average, 

this number is really low. 
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Non-CEE Maximum Minimum St. Dev. Average 

            19.7 (Sweden95) 7.4 (Norway91) 3.1 14.1 

            8.2 (Netherland004) 4.45 (Greece95) 0.9 6.3 

Table 8: Descriptive statistics of sharegain for non-CEE 
Source: LIS [10], World Bank [14] and author’s calculations 

In this analysis we are apart from sharegain of bottom half and quintile, interested also 

in sharegain of middle class and share of factor incomes. We defined middle class 

sharegain as the share of third, fourth and fifth decile. According to statistics the worst 

redistributors to middle class are Luxembourg and Switzerland. They both redistribute 

to middle-class less than two percent of overall income, but their disposable and factor 

income shares are around 20 % (Appendix C). Moreover, their unemployment is 

extremely low. 

Move to the share of factor income of bottom quintile now. Unfortunately, there was 

a problem with the share of factor income data for the poorest quintile. When we 

called for sum of factor incomes in Slovakia, Czech Republic (for all provided years), 

and for few more observations11, database issued zeroes. We were not able to find out 

whether the zeroes are inaccurate, so sharegain may be overestimated. 

Data shows that one third of observations are in negative numbers. We have already 

said that Poland is a great redistributor to bottom deciles. Their factor income share 

of last quintile was -4.1 % in 1995 and only -1.25 % in 2004 and it is the lowest share 

among our observations. However, the reason for these low numbers can be hide 

in high unemployment. But we have to highlight that the share is negative for one 

third of our observations. 

The greatest share of factor incomes was in Romania in 1997 – almost 2.4 %. 

Romania belongs to Southeastern post-communistic countries. After the revolution 

in 1989, they struggled with problems. However, the “Big Bang”, with a help of the IMF 

and the World Bank, took place in 1997 [18]. Romania led by a right-wing government 

implemented a package of reforms, pursued privatization and adopted more 

                                                      
11

 CZ92/96/04, HU91/94, Pl92, Sk92/96, Be92, Ir04,   
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than hundred new laws in 1997 [18].  Although the Romanian average gain of bottom 

half and bottom quintile of poorest population is under the European average, 

the level of the shares of factor and disposable income is still in the better half of our 

observations. Furthermore the unemployment was only 5.5 % in 1997. 

By the description of Romania we finished our analysis of income redistribution. We 

went through all key points. In addition, we tried to look closely to post-communistic 

countries and analyze their political environment and possible reasons of inequality. 

So far we managed to explain theoretical background and we introduced our empirical 

models in first chapter. In this chapter we analyzed data sample, because it was 

necessary for a full comprehension of this thesis.  
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3 Empirical part 

Finally, we move to the most important part of this work – empirical modeling and 

testing. In this chapter we will use concepts and data introduced in previous chapters 

to run our regressions.  

The outline of this chapter is as follows. We start with the examination of Ordinary 

Least Squares (OLS) assumptions as they are crucial for correctly run regressions and 

have to be fulfilled. Then, we move to adapted Milanovic and our “new income 

inequality” models. They both will be provided by detailed explanation of results. The 

last section of this chapter will contribute with testing hypothesis separately on post-

communist countries and the rest of Europe. We will run the regressions on both 

samples and if it is possible, we will try to illustrate the results. 

3.1 OLS Assumptions 

For all models in this chapter Ordinary Least Squares estimation of coefficients in linear 

regression models with cross-sectional data will be used. As is known, this method has 

6 basic assumptions. When all the assumptions are satisfied, we can say that our OLS 

estimator  ̂  is a normally distributed random variable, unbiased and efficient. What is 

more, it is the best linear unbiased estimator (BLUE) [19]. 

ASSUMPTIONS:  

 Disturbances are random variables drawn from a normal distribution. [19] 

Doornik-Hansen’s test for normality of residuals will be applied and we will look 

at the Q-Q plot as a graphical normality test. 

 Mean of this distribution is zero, in other words  [  ]    [19]. 

 Variance of this distribution is constant, homoscedasticity is present: 

   [  ]      [19].  After each regression White’s test will be used as a test 

of this assumption. When heteroscedasticity found, we either try to eliminate it 

or use a different model.  

 Disturbances are not autocorrelated:    [    ]    [19] 
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 Disturbances are not correlated with the explanatory variable:               

[19].  

 Explanatory variables are not linearly dependent, so no multicolinearity is 

presented. [19] We will check this assumption now, by examining the 

correlation matrix (Appendix E). Correlation higher than 0.8 shows problems 

and is marked as multicolinearity. Correlation equal to 1 is perfect 

multicolinearity, when one variable is linearly related (multiplied) to another. 

Fortunately, our correlation matrix does not prove any signs of multicolinearity, 

except of        and    . However, this correlation was expected and we 

will not use these variables together in one model. 

By now, all OLS assumptions should be explained. These assumptions will be checked 

after each estimated equation. Finally, we can move to regressions of our models. At 

first, we will start with adapted model put forward in Milanovic’s paper [6]. 

3.2 Milanovic’s model 

At first place, we shall recall Milanovic’s hypothesis. He proposed that the countries 

with more unequal initial incomes redistribute more [6]. In general, he expected 

positive relationship between       and          . We will regress equations 

with dependent variables              and             and the core independent 

variable        (positive sign expected). As other independent variables we use 

urbanization (positive sign expected), GDP per capita (positive sign expected), 

unemployment (positive sign expected), democracy (positive sign expected), early90 

(negative sign expected), post-communistic (positive sign expected) and AH (positive 

sign expected). Estimated equation is as follows: 

 

               

                            

                          

                   

(3.1) 
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Table 9: Econometric results for Milanovic approach 
Source: Output from program GRETL 

Data Source: LIS [10], World Bank [14]



 Income inequality and redistribution in Europe 

 

 

 C
h

ap
te

r:
 E

m
p

ir
ic

al
 p

ar
t 

 30

 

We used OLS regression with      observations and the results are shown in Table 

9. 

The main numbers in the Table 9 show values basic estimated coefficients. The 

numbers in parenthesis represent standardized beta coefficients. We have used z-

score according to Wooldridge [20] to standardize each variable: 

Let    be a dependent variable with the average value  ̅ , and let           be 

explanatory variables with average values   ̅̅̅,…,   ̅̅ ̅. Let    ̂ be the sample standard 

deviation of dependent variable and let   ̂ ,… ,  ̂   be sample standard deviations 

of        . Then each variable in equation (3.1) has been standardized by replacing it 

with its z-score [20]: 

      ̅ 

  ̂
  

  ̂

  ̂
  ̂  [

      ̅̅̅

  ̂
]    

  ̂

  ̂
  ̂  [

      ̅̅ ̅

  ̂
]   

  ̂
  ̂

  
(3.2) 

 
      ̂      ̂       ̂         

(3.3) 

The new coefficients are:   ̂  ( 
  ̂

  ̂
)  ̂ for          [20] 

In the first model with dependent variable             , two variables are 

insignificant (democracy and early90). Because their p-values are high (0.97 and 0.69) 

we do not reject the null hypothesis that the coefficients           are zeroes. 

Therefore we have estimated the models without them (3)12. Now, we can see that all 

variables (except constant) are significant on 0.05 significance level. The same process 

was applied to the model with             . There is still insignificant        but as it 

is a core variable, we will not omit it. However, we have only managed to explain 

approximately 45% of dependent variable variance included in the data in each model 

(   in Table 9). Considering OLS assumption, test for the normality of residuals is 

satisfied for all estimated models. According to White’s and Breusch-Pagan test we do 

                                                      
12

 Means equation (3) in Table 9 
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not reject the null hypothesis that data is homoscedastic (conducting from high p-

values) in any of the estimated models. All test’s results are visible in Appendix F. 

Focusing on the results of regressions, following Milanovic [6] we hypothesized 

a positive relationship between factor-income inequality and redistribution. Results 

confirm this hypothesis for a redistribution to bottom half of the poorest, but not 

to the bottom quintile. Moreover coefficient of factor income inequality for bottom 

half estimates is insignificant. Increase in factor-income inequality by 1 % increases 

redistribution to the bottom half by 0.0629 percentage point, but it causes 0.095 

percentage point loss of the poorest (equations (4) in Table 9). One standard deviation 

increase in Ginif, (5.05 Gini points), decrease the share of the poorest in disposable 

income by 2.06 %13. Furthermore, the unemployment increased by one percentage 

point, raises redistribution by 0.33 percentage point. Moreover, the data show that 

the same relative movement of urbanization has a larger effect on redistribution 

for the bottom quintile then unemployment does (equation (1)). The largest 

standardized effect on redistribution GDP per capita has. If GDP per capita rises by one 

percentage point, redistribution to the poorest in country increases by 1.034 %. 

However, nominal GDP used is not very effective index, as far is influenced by inflation 

(especially in post-communistic countries). Because of that, we run also equation (4). 

Fortunately, in the Table 9 we can see, that after excluded GDP per capita our 

coefficients does not change significantly except from already mentioned post-

communistic dummy apparently influenced by inflation, and democracy index, which 

decreased.  

Results for democracy are interesting as well. Before omitting nominal GDP per capita, 

that democracy influenced much more bottom half then bottom quintile. What’s more 

in the case of bottom quintile was in model (2) negative. However, results of equation 

(4) show that it was influence very much by nominal GDP and probably hided inflation. 

These results are hard to explain since factor income inequality is highly influenced 

by institutions, democracy including. It is very difficult to distinguish democracy effect 

from other effects in small heterogeneous sample like ours.  

                                                      
13

 Standard deviation of Ginif times standardized estimate of Ginif. 
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To end explanation of this model we return to the relationship between factor income 

inequality and redistribution to the poorest. Although, we expected this relationship to 

be positive, results of model show opposite situation. In other words, further increase 

in factor income inequality leads to decrease in redistribution to the poorest. We 

presume that bottom quintile of poorest (according to their income) consist primarily 

of unemployed and low wages population and is most affected by changes in factor 

income inequalities and redistribution. First affect after increase in factor income 

inequality is connected to more than proportional increase in redistribution to the 

poorest. However, in short time share of government expenditure will be higher than 

share of government revenues, and so redistribution to the poorest start to decrease. 

In survey of the literature we mentioned, that Mello and Tiongson [5] deduced from 

their equation that redistribution is a luxury social good. We can conclude that our 

adjusted Milanovic’s model applied on European dataset supports this hypothesis and 

also shows that redistribution to the poorest quintile of population is a luxury social 

good as deduction about showed. 

3.3 New income inequality model 

While the last model analyzed how redistribution depends on factor income inequality, 

now we will focus on the question, whether redistribution to bottom half and bottom 

quintile of poorest leads to greater reduction of income inequality. In other words, we 

expect positive relationship between      and          . Actually, positive 

relationship is expected among all explanatory variables used in the regression. 

However we expect lower reduction of overall income inequality in post-communistic 

countries than in the rest of Europe. The essential estimated equation is: 

 

                                              

                           

                                   

                

(3.4) 

We have again used Ordinary Least Squares estimation method with 68 observations. 

When estimating this equation, we obtained results presented in Table 10: 
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GINI hc14(1) hc(2) (3) (4) 

Constant 
-18.287** 

(-0.252) 

-5.792* 

(0.1651) 

-16.35* 

(0.145) 

1.167 

(0.082) 

            
0.984*** 

(0.224) 

0.838** 

(0.191) 

- - 

            
- - 0.353** 

(0.237) 

0.395** 

(0.265) 

Urbanization 
0.132*** 

(0.279) 

0.157*** 

(0.333) 

0.083 

(0.176) 

0.079 

(0.168) 

Democracy 
0.295 

(0.062) 

- 0.746* 

(0.158) 

- 

Unemploym. 
0.278*** 

(0.223) 

0.324*** 

(0.261) 

0.157** 

(0.126) 

0.045 

(0.035) 

logGDP 
0.935 

(0.166) 

- 1.128 

(0.201) 

- 

AH 
5.147*** 

(1.003) 

4.749** 

(0.925) 

1.902 

(0.370) 

2.42 

(0.471) 

Post-comm. 
-5.980*** 

(-1.165) 

-9.939*** 

(-1.936) 

-4.074* 

(-0.794) 

-6.504*** 

(-1.267) 

North E. 
6.625*** 

(1.291) 

5.449*** 

(1.062) 

4.122*** 

(0.8032) 

6.038*** 

(1.176) 

South E. 
-4.838** 

(-0.942) 

-6.348** 

(-1.237) 

-4.120** 

(-0.8028) 

-3.236** 

(-0.631) 

West E. 
-1.134 

(-0.221) 

-2.343 

(-0.456 

-2.758** 

(-0.537) 

-1.8 

(-0.351 

Early90 
- -0.21 

(-0.041) 

-0.604 

(-0.117) 

-1.201 

(-0.234) 

R2 86.2% 83.8% 72% 68.2% 

 Table 10: Econometric results for our income inequality model 
Source: Output from program GRETL, Data Source: LIS [10], World Bank [14] 

                                                      
14

Means heteroscedasticity corrected equation. 
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Let us focus on the OLS assumptions presented in the introduction of this chapter. We 

have already checked multicolinearity by the correlation matrix (see Appendix E). 

Secondly, we checked assumption of homoscedasticity. Unfortunately, White’s test 

proved presence of heteroscedasticity in the models where sharegain20 was an 

explanatory variable. This can possibly be caused by inconsistency in data mentioned 

in Chapter 2. We tried to correct this problem by Feasible GLS method as follows: 

Firstly, we ran OLS regression of our model and recorded residuals. Then we calculated 

log of square residuals and used it as a dependent variable in auxiliary regression 

which generated fitted values of log of square residuals. Moving on we calculated 

weights in the form:     ̂             
  ̂   Log transformation was used to ensure that 

      is positive. In the end, we estimated the original equation by Weighted Least 

Squares using reciprocal       as weights [21]. 

The coefficients resulting from this method are in column (1) and (2). We used Feasible 

GLS method instead of robust standard errors because in small samples as is ours 

robust t-statistics might be distributed differently resulting from the condition n→∞ 

[21], where n is a number of observations in the sample. For the models (3) and (4) 

where sharegain50 was used, we do not reject null hypothesis that homoscedasticity is 

present. Furthermore, according to Doornik-Hansen test, residuals are normally 

distributed in each model. As far we presume that mean of distribution of disturbances 

is zero, all OLS assumptions should be fulfilled. 

Comparing to Milanovic model from previous section, “New income inequality model” 

has coefficient of determination two times higher. Models with redistribution 

to poorest managed to explain more than 80 % of our data. This number is slightly 

lower for the redistribution to poor, but our model can be still considered as 

qualitative. Good sign is that our core variable                  is according to the p-

value significant at the least on 95 % significance level. Similarly to the last model, 

democracy appears to be insignificant in first model. However, in model (3) is 

significant on 10 % significance level. The surprise is, that GDP per capita (in logarithm) 

is not significant in any model as well as the variable “Early90”. We also included 
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geographical dummy variables- North, South and West Europe (Central Europe was 

excluded as we have to drop one region to explain results correctly). They appeared 

to be significant, except of West Europe. However, these are a categorical variables 

connected together, so we cannot omit West Europe from our regression, even if it is 

insignificant. 

In the hypothesis we assumed positive relationship between redistribution and 

reduction of inequality, and our data support this implication. If redistribution 

to the poorest quintile increases in sharegain by one percentage point, disposable 

income increases as well. Further it causes decrease in disposable income inequality 

(↓      ). Thus, in condition that factor-income inequality does not change 

significantly,      rises by 0.98 % according to results of equation (1). Table 10 shows 

that hypothesis holds for all tested equations. 

Let us focus on first tested equation. We have already discussed influence 

of sharegain in previous paragraph.  Urbanization is as we predicted in positive 

relationship with    . When urbanization increases by 1 %, inequality decreases 

by 0.132 %. One of the possible explanations is connected to unemployment. 

In urban areas employment opportunities and higher wages are usually better, so 

when we assume that in rural areas there is a higher unemployment and lower wages, 

the poorest people tend to move to urban areas. After the movement and possibly 

new employment, their wages increase together with their disposable income. Thus 

disposable income inequality of the poorest decreasing and reduction of inequality is 

increasing. However, this reduction is caused more by labor market than 

by government transfers and taxes. Though, supposition about positive relationship 

between unemployment and inequality reduction at the start of this subsection, was 

right.  

Now consider unemployment. When unemployment increases, share of the poorest in 

country as well as share of government expenditure on transfers also increases. These 

expenditures have to be compensated, so government raises direct taxes.  Therefore, 

share of the government revenues from direct taxes to total gains increases. Because 

of this, redistribution to poor rises and as we discussed before, our model shows that 
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increase in redistribution (represented by sharegain) heighten reduction of income 

inequality. According to Table 10, one standard deviation increase in unemployment 

causes 0.223 standard deviation increase in     . We can conclude, that these results 

confirm our theory above.  

First equation estimations shows, that democracy measured by EIU’s democracy index 

has the smallest standardized effect on reduction of income inequality and is 

insignificant. But, in third equation estimation with sharegain50, the same relative 

movement in democracy index has a larger effect on inequality reduction than 

unemployment does. 

Next, GDP per capita was used in equation (1) and (3). GDP is excluded in equations (2) 

and (4), but as we can see other coefficients have not changed significantly. Moreover, 

in both cases nominal GDP was insignificant. One percentage point increase in GDP 

means that state is becoming wealthier or there is a high inflation (as it is in nominal 

value). Either way leads to decrease in inequality by 0.94 % in first estimated equation 

and by 1.13 % in third equation. 

Now, we move to explanation of dummy variables used in the model. At first, we will 

focus on geographical dummies. On average, the results for all 4 estimated equations 

were similar. We will use equation (4) to demonstration our findings. The coefficient 

by Western Europe is not statistically different from zero on 10 % significance level, 

except of equation (3), where is significant on 5% significance level. Countries 

belonging to Northern Europe reduce income inequality 6 % more than Central-

European countries, other things being fixed. Moreover, Southern European countries 

reduce inequality 3.2 % less. These results confirm our hypothesis from Chapter 2, 

where we discussed that Scandinavian countries are highly redistributive and 

significantly reduce income inequalities. Our estimates confirm that they are very 

strong social states. On the other hand, Southern-European countries like Spain, Italy 

or Greece were at the bottom of the     chart. We can say that estimations of our 

model confirm hypothesis from data sample analysis. Data from period 1990 – 1993 do 

not denote any big difference to rest of data as countries in this period reduces 

inequality only approximately 1 % less, other things being equal.  
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Last but not least, we will focus on post-communistic countries. Governments in post-

communist countries reduce inequality on average 6.6 % less than rest of Europe 

according to our estimates. Descriptive statistics in Chapter 2 show that post-

communist countries redistribute on average the same, or to the poorest even more, 

than the rest of Europe. Their GDP per capita is on average higher, however 

the reason is in high inflation, so we cannot take this statistic into the account. They 

have on average higher unemployment by 2 percentage points, but Democracy index 

is lower as well as urbanization (by 10 percentage points). We could conclude that 

urbanization and democracy are decisive factors. 

In the end of this work we decided to run the Chow’s test on equation (3), to find out 

whether there are any structural differences with respect to post-communistic 

countries in our data. Conducting from very low p-value (0.0008), the test shows that it 

would be gainful to divide the model into two separate models. Unfortunately, our 

data are not satisfactory for post-communistic countries. Therefore, estimates are 

heteroscedastic and biased, so not sufficiently presentable. 
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Conclusion 

This thesis is an empirical investigation of the relationship between income inequality 

and redistribution and their impact on the poorest segment of population. For 

studying these relations we used two models, both based on Milanovic’s 

hypothesis [6]. 

Milanovic first proposed that income inequality should by an explanatory variable not 

for taxes and transfers separately, but for full redistribution process. We agreed with 

this claim and investigated this relationship in the first model. However, this thesis also 

enriches this topic by studying inverse process as well (e. g., process, where 

redistribution is an explanatory variable for income inequality).  

Economic income inequality is here measured by Gini coefficient as it allows direct 

comparison between samples with different size of population and generally it is most 

often used proxy. For income redistribution we defined special variable called 

sharegain, what is a difference between disposable and factor income (pre-tax and 

pre-taxes) share of given decile.  Both investigated models are based on these 

variables. The first is adjusted Milanovic’s [6] model, which studies positive 

relationship between factor income inequality and redistribution. We enlarged it by 

more variables (unemployment, urbanization, dummies, etc.) and applied on a 

different dataset. The second is our “New income inequality model”. We put 

redistribution to the role of explanatory variable and overall inequality measure served 

as explained variable. 

Both investigated models were tested on a European dataset, consisting of 24 

democratic countries from which 8 are post-communist for period 1990 – 2005. We 

provided deep descriptive analyses of this dataset in the second chapter. Our analysis 

shows that the smallest differences in purchasing power among individuals were in 

Slovak and Czech Republic in 1991 – 1992. Russia is the worst distributor of all assets, 

but government policies do not reduce these differences. Opposite situation is in 

Sweden, the most inequality-reducing country. According to low standard deviation of 

income inequality reduction, CEE countries have a similar policy-environment. Norway 



 Income inequality and redistribution in Europe 

 

 

C
o

n
cl

u
si

o
n

 

 39

 

has a very strong middle class and the most redistributive non-CEE country union is 

Benelux. We also provided support for Kuznets [1] hypothesis that urban areas are 

more unequal than rural. In this thesis special emphasis was put on post-communist 

countries. Based on used democracy index, Czech Republic is the only post-

communistic country belonging to “full democracies”. Poland is the most inequality 

reducing post-communist country but this is accompanied with high unemployment 

what can be a reason and an important proxy for our further investigation. On 

average, third of European initial income inequality is reduced by governments. 

Empirical estimations in the third part of this thesis were computed by OLS method 

with 68 observations. Results of the first model, when redistribution to bottom quintile 

was used as a proxy, do not support hypothesis that more factor income inequality 

leads to higher redistribution. We are explaining this relationship by the fact that 

redistribution to the bottom quintile is luxury social good. The estimated parameters 

also do not support the hypothesis that unemployment constitutes an influential 

proxy. So we can deduct that in the case of Poland, high unemployment can be caused 

by high redistribution not vice-versa. 

Since the “New income inequality model” was heteroscedastic, we corrected it by 

using feasible GLS method. This model supports the hypothesis that redistribution 

occurred by government taxes and transfers leads to a greater income equality. 

However, unexpected result is that urbanization has a very strong effect on reductions 

of income inequalities. 

Concerning post-communist countries, they on average reduce overall inequality eight 

percent less than the rest of Europe. Chow’s test showed that dataset has structural 

differences in respect to post-communism. However, our data are not satisfactory for 

post-communist countries. It would be very interesting to compare these models 

across two different data samples e.g., post-communist countries versus the rest of 

Europe. As for now, we are leaving this idea open for a further research. 
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Table 11: Summary of Recent Studies: Inequality and Redistribution 
Source: L. de Mello, E. R. Tiongson: Income Inequality and Redistributive Government Spending [5] 
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Note: See text for further discussion of these results. 
a. In percentage of GDP unless otherwise indicated. 
b. Negative means greater inequality is associated with less spending. 
c. A higher Q3 means greater income equality. For consistency with other studies 

in the reporting of main results, Q3 and Q4 are taken to mean –Q3 and –Q4. 
d. Total number of observations is 79. 
e. Total number of observations is 144. 
f. Refers to national time-series. 
g. Adjusted for variations in the Gini definition. 
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Appendix B Theil’s T Statistic 

Mathematically, with individual level data Theil’s T statistic of income inequality is 

given by [7]: 

  ∑ {(
 

 
)  (

  

  
)    (

  

  
)}

 

   

 

where n is the number of individuals in the population, yp is the income 

of the person indexed by p, and µy is the population’s average income. 
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Appendix C Dataset 
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AT94 26.32 11.27 15.05 6.22 0.01 6.21 38.6 27.9 10.7 25375.07 65.8 8.49 3.53 0 1 1 0 0 0 0 

AT97 27.23 11.75 15.48 6.68 0.20 6.48 38.4 26.6 11.9 25953.48 65.8 8.49 4.20 0 1 1 0 0 0 0 

AT04 27.89 11.78 16.11 7.03 0.03 7.00 43.9 26.8 17.1 35357.73 66.4 8.49 4.93 0 1 1 0 0 0 0 

CZ92 29.48 12.39 17.09 7.55 0.00 7.55 29.6 20.8 8.8 2903.08 75.0 8.19 2.60 1 1 1 0 0 0 1 

CZ96 26.91 10.42 16.49 6.92 0.00 6.92 34.0 25.9 8.0 6011.69 74.5 8.19 3.89 0 1 1 0 0 0 1 

CZ04 27.29 7.47 19.82 7.29 0.00 7.29 36.5 26.8 9.8 10720.89 73.6 8.19 8.29 0 1 1 0 0 0 1 

DE94 29.31 17.00 12.31 7.49 0.28 7.21 44.0 27.0 17.0 26329.72 73.3 8.38 8.40 0 0 1 0 0 0 0 

DE00 28.53 12.77 15.76 7.21 0.11 7.10 45.4 26.6 18.8 23114.23 73.1 8.38 7.75 0 0 1 0 0 0 0 

DE04 25.13 10.37 14.75 6.33 0.09 6.24 48.4 28.7 19.7 33268.77 73.3 8.38 10.29 0 0 1 0 0 0 0 

EE04 23.18 9.81 13.36 5.18 -0.18 5.37 40.0 34.0 6.1 8918.70 69.4 7.68 9.97 0 0 0 0 1 0 1 

HU91 24.75 8.93 15.82 5.66 0.00 5.66 38.8 28.3 10.6 3222.57 65.7 7.21 7.40 1 1 1 0 0 0 1 

HU94 23.77 3.66 20.11 5.84 0.00 5.84 42.5 32.5 10.0 4014.32 65.3 7.21 10.85 0 1 1 0 0 0 1 

PL92 27.04 6.32 20.72 6.86 0.00 6.86 34.5 27.4 7.1 2197.99 61.4 7.05 13.32 1 1 1 0 0 0 1 

PL95 26.24 3.94 22.29 5.41 -4.08 9.49 40.4 31.1 9.3 3603.79 61.5 7.05 13.34 0 1 1 0 0 0 1 

PL99 27.65 9.54 18.11 6.71 -1.02 7.74 40.6 29.0 11.6 4344.72 61.7 7.05 12.53 0 1 1 0 0 0 1 

PL04 26.37 6.78 19.59 6.21 -1.25 7.46 44.5 32.1 12.4 6620.06 61.5 7.05 18.97 0 1 1 0 0 0 1 

RO97 27.04 18.07 8.97 6.85 2.39 4.46 37.9 28.1 9.8 1564.51 53.8 6.60 5.52 0 1 1 0 0 0 1 

SI97 29.57 16.23 13.34 7.13 0.01 7.12 32.1 25.0 7.2 10207.45 50.7 7.69 7.24 0 1 0 0 0 1 1 

SK92 30.01 13.40 16.61 7.67 0.00 7.67 29.2 18.9 10.3 2689.41 56.5 7.35 10.40 1 1 1 0 0 0 1 

SK96 27.65 8.60 19.05 6.74 0.00 6.74 30.3 24.1 6.2 5074.34 56.5 7.35 11.34 0 1 1 0 0 0 1 

Be92 29.43 11.18 18.26 7.45 0.00 7.45 31.3 22.4 8.9 23057.84 96.6 8.05 6.70 1 0 0 1 0 0 0 

Be97 27.58 8.94 18.64 7.12 0.10 7.02 45.4 25.0 20.5 24500.38 96.9 8.05 8.96 0 0 0 1 0 0 0 

Ch92 25.06 13.99 11.06 4.75 0.29 4.46 39.4 29.6 9.7 36506.49 73.4 9.09 2.82 1 0 1 0 0 0 0 

Ch00 29.32 21.19 8.13 7.64 1.40 6.24 38.5 28.3 10.3 34787.16 73.3 9.09 2.66 0 0 1 0 0 0 0 

Ch02 29.49 19.75 9.74 7.42 0.76 6.67 38.1 27.2 10.9 38247.42 73.3 9.09 2.93 0 0 1 0 0 0 0 

Ch04 29.55 19.11 10.45 7.40 0.70 6.69 38.7 26.3 12.4 49121.95 73.3 9.09 4.31 0 0 1 0 0 0 0 

DK92 25.36 8.29 17.07 6.17 -0.29 6.46 43.5 23.6 19.9 29051.35 84.9 9.65 9.03 1 0 0 0 1 0 0 

DK95 26.71 8.60 18.10 7.13 -0.21 7.34 43.5 22.1 21.4 34809.41 85.0 9.65 6.99 0 0 0 0 1 0 0 

DK00 26.58 9.42 17.16 7.09 -0.16 7.25 42.3 22.5 19.9 29992.94 85.1 9.65 4.48 0 0 0 0 1 0 0 

DK04 26.48 8.63 17.84 7.00 -0.23 7.23 42.4 22.8 19.6 45310.12 85.7 9.65 5.51 0 0 0 0 1 0 0 

ES90 26.25 14.06 12.18 6.35 -0.03 6.38 35.3 30.5 4.8 13414.57 75.4 8.16 16.00 1 0 0 0 0 1 0 

ES95 23.23 9.22 14.00 5.13 -0.07 5.20 43.3 35.1 8.1 15150.95 75.9 8.16 22.68 0 0 0 0 0 1 0 

FI91 29.66 16.79 12.87 7.27 0.72 6.55 37.9 20.9 17.0 24978.73 61.4 9.19 6.50 1 0 0 0 1 0 0 

FI95 29.85 14.76 15.10 7.59 0.24 7.35 41.9 21.7 20.2 25587.29 61.4 9.19 15.27 0 0 0 0 1 0 0 

FI00 27.61 15.96 11.66 6.77 0.53 6.24 41.7 25.0 16.7 23514.46 61.1 9.19 9.73 0 0 0 0 1 0 0 

FI04 26.60 13.23 13.37 6.31 0.27 6.04 44.5 26.1 18.4 36134.83 62.1 9.19 8.79 0 0 0 0 1 0 0 

FR94 26.81 11.10 15.71 6.76 0.15 6.60 46.5 28.9 17.6 23039.37 74.7 7.77 12.59 0 0 0 1 0 0 0 

GR95 22.47 10.94 11.53 4.45 0.00 4.45 37.7 34.8 2.9 12386.53 59.3 7.92 9.06 0 0 0 0 0 1 0 

IR94 23.24 11.78 11.46 5.37 0.00 5.37 41.0 33.9 7.2 15509.77 57.7 8.79 14.58 0 0 0 1 0 0 0 

IR95 22.39 11.25 11.14 5.18 0.00 5.18 41.7 34.5 7.2 18582.32 57.9 8.79 11.99 0 0 0 1 0 0 0 

IR96 22.72 11.52 11.20 5.20 0.08 5.13 41.1 33.4 7.7 20339.01 58.1 8.79 11.75 0 0 0 1 0 0 0 

IR04 21.86 3.46 18.40 5.44 0.00 5.44 41.2 32.0 9.2 45504.04 60.2 8.79 4.47 0 0 0 1 0 0 0 

IT91 27.20 15.69 11.50 7.12 0.12 7.00 38.6 29.0 9.6 21058.72 66.7 7.83 10.10 1 0 0 0 0 1 0 
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IT93 24.68 11.49 13.18 5.94 0.09 5.84 44.6 34.0 10.6 17964.80 66.8 7.83 10.24 1 0 0 0 0 1 0 

IT95 24.77 11.24 13.52 5.87 -0.10 5.97 44.6 33.8 10.8 19808.59 66.9 7.83 11.67 0 0 0 0 0 1 0 

LU91 30.00 20.49 9.51 8.36 0.57 7.79 32.2 23.9 8.3 35444.41 81.3 8.88 1.48 1 0 0 1 0 0 0 

LU94 30.21 17.75 12.47 8.33 0.17 8.16 32.1 23.5 8.6 43560.94 82.5 8.88 3.48 0 0 0 1 0 0 0 

LU97 29.05 16.05 13.00 8.26 0.07 8.19 35.7 26.0 9.7 44145.43 83.3 8.88 2.53 0 0 0 1 0 0 0 

LU04 27.72 14.05 13.67 7.23 0.04 7.19 38.8 26.8 12.0 74419.60 83.0 8.88 5.11 0 0 0 1 0 0 0 

NL91 27.54 10.83 16.71 6.26 0.00 6.26 38.0 26.3 11.7 20130.40 69.5 8.99 7.28 1 0 0 1 0 0 0 

NL94 26.81 10.66 16.15 4.78 -0.02 4.80 37.9 25.6 12.3 22832.53 72.0 8.99 7.16 0 0 0 1 0 0 0 

NL99 29.69 12.59 17.10 7.53 -0.04 7.57 35.3 23.0 12.2 26033.31 76.0 8.99 3.62 0 0 0 1 0 0 0 

NL04 30.72 14.96 15.77 8.22 0.03 8.19 43.8 26.1 17.7 37458.54 79.5 8.99 4.65 0 0 0 1 0 0 0 

NO91 29.35 21.98 7.37 7.23 2.35 4.87 38.1 23.1 15.0 28077.38 72.4 9.80 5.41 1 0 0 0 1 0 0 

NO95 26.99 14.45 12.54 6.30 0.23 6.08 42.3 24.0 18.4 34155.92 73.8 9.80 4.89 0 0 0 0 1 0 0 

NO00 27.22 19.03 8.19 6.27 1.18 5.09 43.9 25.9 18.0 37472.37 76.1 9.80 3.44 0 0 0 0 1 0 0 

NO04 26.80 13.97 12.83 6.36 0.24 6.12 47.5 28.2 19.3 56311.49 77.1 9.80 4.37 0 0 0 0 1 0 0 

RU92 16.92 7.93 8.99 3.08 -0.30 3.37 47.0 43.4 3.6 3095.08 73.4 4.26 5.22 1 0 1 0 0 0 0 

RU95 16.28 4.29 11.99 2.71 -0.04 2.75 50.4 45.0 5.5 2669.94 73.4 4.26 9.49 0 0 1 0 0 0 0 

SE92 28.35 16.82 11.53 6.43 0.47 5.96 44.9 22.8 22.1 30819.72 83.4 9.50 5.72 1 0 0 0 1 0 0 

SE95 27.62 7.91 19.71 6.71 -0.23 6.94 46.5 22.0 24.5 28726.06 83.8 9.50 9.05 0 0 0 0 1 0 0 

SE00 26.36 8.63 17.73 6.50 -0.15 6.65 45.0 25.6 19.4 27879.15 84.0 9.50 5.81 0 0 0 0 1 0 0 

SE05 22.44 7.57 14.87 5.79 -0.04 5.83 43.6 23.8 19.8 41065.82 84.3 9.50 7.68 0 0 0 0 1 0 0 

UK91 23.00 8.21 14.79 5.35 -0.02 5.38 45.1 33.8 11.3 18386.53 88.8 8.16 8.38 1 0 0 1 0 0 0 

UK94 23.25 4.36 18.89 5.76 0.00 5.76 48.3 34.1 14.1 18328.39 88.9 8.16 9.57 0 0 0 1 0 0 0 

UK95 23.24 5.73 17.50 5.61 0.00 5.61 47.3 34.3 13.0 19943.77 89.0 8.16 8.59 0 0 0 1 0 0 0 

UK99 22.29 5.23 17.06 5.12 -0.10 5.22 47.9 35.0 12.9 25604.86 89.3 8.16 5.95 0 0 0 1 0 0 0 

UK04 22.96 5.35 17.61 5.64 -0.10 5.74 48.7 35.2 13.5 36781.81 89.6 8.16 4.63 0 0 0 1 0 0 0 

AT94 26.32 11.27 15.05 6.22 0.01 6.21 38.6 27.9 10.7 25375.07 65.8 8.49 3.53 0 1 1 0 0 0 0 

Table 12: Dataset 
Source: Luxembourg Income Study Database [10], World Banka Database [14] 

Note: 

AT Austria SK Slovak Republic IR Ireland 

CZ Czech Republic BE Belgium IT Italy 

DE Germany CH Switzerland LU Luxembourg 

EE Estonia DK Denmark NL Nederland 

HU Hungary ES Spain NO Norway 

PL Poland FI Finland RU Russia 

RO Romania FR France SE Sweden 

SI Slovenia GR Greece UK United Kingdom 

Table 13: Explanation of abbreviation 
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Appendix D Descriptive statistics of data 

 Minimum Maximum Average 
Standard 
deviation 

shDI50 16.28 (RU95) 30.72 (NL04) 26.34 2.95 

shFI50 3.46 (IR04) 21.98 (NO91) 11.63 4.53 

sharegain50 7.37 (NO91) 22.29 (PL95) 14.71 3.45 

shDI20 2.71 (RU95) 8.36 (LU91) 6.42 1.11 

shFI20 -4.08 (PL95) 2.39 (RO97) 0.08 0.74 

sharegain20 2.75 (RU95) 9.49 (PL95) 6.35 1.17 

Ginif 29.2 (SK92) 50.4 (RU95) 40.8 5.1 

Ginid 18.9 (SK92) 45.0 (RU95) 28.1 5.1 

GINI 2.9 (GR95) 24.5 (SE95) 12.7 5.1 

GDP p.c. 1564.51 (RO97) 74419.60 (LU04) 24017.57 14809.81 

urbanization 50.7 (SI97) 96.9 (BE97) 72.8 10.8 

democracy 4.26 (RU) 9.80 (NO) 8.11 1.17 

unemployment 1.48 (LU91) 22.68 (ES95) 7.91 4.12 

Table 14: Descriptive statistics of data 
Source: Luxembourg Income Study Database [10], World Banka Database [14] 
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Appendix E Correlation matrix of variables 
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1.00 0.45 0.18 0.17 -0.10 0.26 -0.15 0.40 0.10 0.10 -0.09 -0.19 0.38 -0.22 -0.23 0.04 sharegain50 

 1.00 0.25 0.10 0.28 -0.04 -0.07 0.27 0.05 0.03 -0.01 -0.10 0.23 0.14 0.16 -0.39 sharegain20 

  1.00 0.40 0.60 -0.14 -0.18 -0.29 -0.27 -0.12 0.66 -0.33 -0.37 0.53 0.48 0.49 GINI 

   1.00 0.28 -0.33 0.04 -0.48 -0.35 0.36 0.17 -0.22 -0.45 0.46 0.44 0.31 urbanization 

    1.00 -0.32 -0.11 -0.41 -0.50 0.10 0.55 -0.15 -0.46 0.79 0.69 -0.03 democracy 

     1.00 -0.05 0.10 -0.04 -0.12 -0.10 0.37 0.22 -0.36 -0.49 0.18 unemployment 

      1.00 -0.00 -0.00 -0.07 -0.02 0.14 0.04 -0.22 -0.22 -0.31 early90 

       1.00 0.68 -0.36 -0.32 -0.07 0.83 -0.67 -0.55 -0.42 A-H 

        1.00 -0.48 -0.42 -0.25 0.54 -0.55 -0.40 -0.18 Middle E. 

         1.00 -0.37 -0.22 -0.33 0.30 0.25 0.02 West E. 

          1.00 -0.20 -0.21 0.33 0.31 0.24 North E. 

           1.00 -0.05 -0.06 -0.19 -0.09 South E. 

            1.00 -0.79 -0.65 -0.44 post comm. 

             1.00 0.90 0.25 log GDP 

              1.00 0.19 GDP p.c. 

               1.00 Ginif 

Table 15: Correlation matrix of variables 
Source: Output from program GRETL 
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Appendix F Tests for OLS assumptions 

Depend 
variable 

White’s 
test 

Breusch-
Pagan’s test 

Doornik-
Hansen’s test Q-Q plot 

p values 

sharegain20     

(1) 0.387 0.798 0.104 

 

(2) 0.879 0.799 0.085 

 

(3) 0.878 0.728 0.085 

 

(4) 0.628 0.710 0.340 
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Depend 
variable 

White’s 
test 

Breusch-
Pagan’s test 

Doornik-
Hansen’s test Q-Q plot 

p values 

sharegain50     

(1) 0.206 0.232 0.041 

 

(2) 0.108 0.209 0.072 

 

(3) 0.104 0.313 0.194 

 

(4) 0.079 0.179 0.018 

 

Table 16: Test for OLS assumptions: Milanovic’s model 
Source: Output from program GRETL
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GINI 

White’s 
test 

Breusch-
Pagan’s test 

Doornik-
Hansen’s test 

Chow’s 
test Q-Q plot 

p values 

(1) 0.074 0.657 0.632  

 

(2) 0.067 0.707 0.780  

 

(3) 0.133 0.735 0.134 0.0008 

 

(4) 0.105 0.261 0.848  

 

Table 17: Test for OLS assumptions: “New income inequality model” 
Source: Output from program GRETL 
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