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Měření příjmové nerovnosti: Trendy a příčiny příjmové 

nerovnosti v nevyspělých zemích

Abstrakt
Cílem  této  práce  je  pokusit  se  odkrýt  současný  stav  světové  diskuze  o  globální 

ekonomické  příjmové  nerovnosti,  jejím  vývoji  v  posledních  letech  a  metodologických 

problémech se zvláštním ohledem na nevyspělé země. Napřed analyzujeme téma příjmové 

nerovnosti z teoretického hlediska, přičemž se zaměřujeme na metodologická úskalí definic a 

vlastností indexů nerovnosti. Dále diskutujeme optimální hladinu příjmové nerovnosti v rámci 

státu  a  možnost  mezinárodních  transferů  a  poté  podáváme přehled  hlavních  empirických 

metodologických  přístupů  k  problematice  a  k  nim  příslušné  názory  na  vývoj  světové 

nerovnosti.  V  další  části  analyzujeme  možné  příčiny  vnitrostátní  příjmové  nerovnosti  v 

nevyspělých  zemích  a  nakonec  prezentujeme  vlastní  model,  kde  zkoumáme  účinek 

jednotlivých determinantů na hladinu nerovnosti v nevyspělých zemích.

Measuring Inequality: Trends and Determinants of Income 

Inequality in Developing Countries

Abstract
The aim of this work is to uncover some of the current debate over the world income 

inequality, its development over the recent time and methodological caveats with focus on 

developing countries. First, we analyze the topic of income inequality from the theoretical 

point of view with focus on the methodological problems with definitions and measures of 

inequality. The optimal level of within-country inequality and a feasibility of international 

transfers are discussed and an overview of main empirical approaches of measuring inequality 

is provided. A brief review of major opinions on the development of world income inequality 

is described together with a discussion of the determinants of income inequality in developing 

countries.  Last  but  not  least,  we present  a  model,  where  we analyze  the determinants  of 

within-country income inequality in the developing countries in the years 1985-2002.
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 1 Introduction: Why Measure Inequality?

" All animals are equal, but some are more equal than others.” 

George Orwell 

Generally speaking, the inequality issue in the economic meaning has been brought to 

light for the same reason as other issues of social welfare policy. These issues are important, 

not only because they are usually the main topic of electoral campaigns, but they also express 

the magnitude of social cohesion of a country or of a culture. One calls that a social cohesion 

and another one a 'feeling of guilt' of the rich, but both are talking about the matters which 

influence the social  environment  and the level  of  development of a  whole society.  These 

issues  have  an  impact  on the  life  of  every member  of  the  society,  so  nobody should  be 

excluded from the discussion. As we have been witnessing, most societies try to avoid the 

undesirable parts of the fact that we are forced to live together. The 'undesirable' things in the 

meaning of things that cause problems in the society or, surprisingly, just make people feel 

bad. This attitude is certainly normative and the 'undesirability' is a product of a public feeling 

about the order and justice of a society1.  

Recently, there has been great attention paid to the dynamics and the development of 

world inequality both in the academic as well as in the public fields. However, there has not 

been  a  common  result  to  the  question  of  whether  'world  inequality  has  increased  or 

decreased,' even though more and more papers are being written and more and more reputable 

scientists are dealing with this topic. The topic of world inequality is however too vast to be 

covered in this paper and so we focus on the weak point of the complex analysis studying 

whole world inequality:  the developing countries. They are mostly out of the sight of the 

'Northern' public and so nobody can actually be sure how things have been happening in there 

in recent times. 

On  the  next  pages  we  first  reveal  what  we  actually  mean  by  'inequality'  and 

'developing countries', then we will try to uncover the current state of the debate about the 

topic, show the major opinions and methodological approaches, and finally we will present 

our own model that will demonstrate the methodological caveats of measuring inequality by 

using particular econometric tools.

1 Or more technically, the product of usage of an implicit social welfare function.
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 2 Definitions

Before  we start  our  discussion of  the  topic  of  this  work,  we have to first  set  the 

definitions of the terms and expressions that we use. It may look easy, but we show that there 

are many definitions of inequality, which depend on the dimensions we decide to use, on the 

underlying concept of income and also on the choice of unit of analysis. Although the term 

'developing countries' is used widely and everybody understands what is meant by it, there is 

not a universal definition of this term. Due to this fact, we provide below the definitions that 

are used by the major international institutions operating in this area.

 2.1 Dimensions of Inequality

To  define  inequality,  we  have  to  begin  by  thinking  in  what  ways  people  can  be 

unequal. There are as many dimensions of inequality as there are things that make people 

unequal, so we have to restrict our focus to only some of them, we will particularly focus on 

the positive criteria of economic inequality, because they are measurable, and we will treat 

inequality in the sense of dispersion of income across population. In this text by 'inequality' 

we will primarily mean income inequality, although sometimes also wealth. wage and other 

types of inequality may be mentioned in the text, but not as 'inequality'. 

The measures of inequality are most commonly built  upon an indicator of income – 

money income, wages, salaries, rents, profits or consumption and expenditures. They can also 

be built upon the rate of satisfaction of (basic) needs (UNDP), ability to participate or on the 

equality of opportunity to participate. Some indicators can be composite indices of a few 

others,  hence  containing  more  information.  Other  measures  of  inequality  incorporate 

explicitly in the basic formula an expression of inequality aversion by public2.

Sen (1973) looks at income inequality not only as just a level of dispersion of income, 

but also as a level of difference between the actual distribution and the distribution of income 

according to needs.

Lefranc, Pistolesi and Trannoy (2006) explore and define the equality of opportunity 

as  the situation where income distributions conditional  on social  origin cannot  be ranked 

according to stochastic dominance criteria, where stochastic dominance is assessed by  non-

2 See more in the chapter measures of inequality or in Appendix.
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parametric statistical tests. 

Alan Deardorf  (2007) uses  definition of inequality as follows: "differences in  per-

capita  income  or  household  income  across  populations  within  a  country  or  across 

countries,”and as the most commonly used statistical unit of observation are either individuals 

or households in various forms. 

 2.2 Spatial Dimensions of Inequality

If we choose the criteria for comparing the level of inequality, we can discuss the areas 

where  people  can  be  unequal.  Conceição  (2001) defines  three  basic  types  of  inequality: 

overall between individuals called total or within-group inequality; inequality between groups 

denoted between-group inequality and the residual inequality between individuals that is not 

accounted  for  by  the  between  group  inequality.  In  some  papers  (e.g.  Milanovic  and 

Yitzaki(2002)) there is an overlapping inequality added, which is defined as the inverse of the 

stratification of the society3. 

About the inequality in the world scale it can be thought of both as of between people 

or between countries. Milanovic (2005)4 defines the differences between the overall wealth 

levels  of  different  countries  as  so  called   inter-national  inequality  (or type-1  inequality), 

whereas the global inequality  (type-3 inequality) refers to inequality between all individuals 

in the world. In the framework of one country we are speaking about within-country or intra-

national inequality between regions or citizens of a country. Milanovic (2005) also defines a 

type-2 inequality, which is  type-1 inequality using population weights to take into account the 

population size of the country.

Most generally, income inequality occurs between the rich people and the poor people 

in  one  country or  in  the  world,  but  also  between  people  with  different  education  or  the 

industry they work for. Another approach is offered by Mann and Riley (2007: pp. 2) when 

they  suggest using "'macro-regions' as clusters of countries occupying specific geo-political 

niches, and possessing similar political institutions, similar cultures, and similar economies."  

3 For example, overlapping part of Gini expresses the state when a rich person from a poor country can be still 
poorer than a poor person in a rich country.

4 See more in chapter Approaches to Measuring Inequality
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 2.3 Developing Countries

Neither inequality nor developing countries (DCs) have one straight definition. The 

term  'developing'  sounds  ambiguous,  as  every  country  keeps  more  or  less  developing. 

However,  some  countries  are  relatively  on  a  significantly  higher  level  of  economic 

development (measured basically by GDP per capita and/or HDI) than the others – these are 

so called developed countries. The rest of the countries are considered to be developing5.  UN 

Statistic Department (2007) considers Japan in Asia, Canada and USA in Americas, Europe, 

Australia and New Zealand in Oceania, and South African Customs Union to be developed 

countries  and the rest  to  be developing countries  with  the  exception of  European former 

USSR countries, which are neither developed nor developing, but which are together with 

other developing countries from the former Soviet block the so-called  transition countries, 

which are the countries on the way to a market economy like in the developed countries. 

However,  we  will  use  the  term  developing  country  for  all  of  the  countries  that  are  not 

developed; we will not distinguish between the transition and developing countries in this 

text.

The WTO does not use any particular definition, they rather leave the choice to the 

state  itself,  whether  its  representatives  will  claim  it  to  be  developing  or  not.  Being  a 

developing country brings some advantages to the country in the WTO.

The developing world consists of many heterogenous groups and countries so it is 

difficult to find a property common for all states that would characterize the whole group of 

DCs. When compared to the developed countries, DCs usually have very limited resources, 

inadequate infrastructure,  economic or political  instability,  high population growth,  young 

workforce, limited public services, low literacy and numeracy rates etc.(Aycan (2002)).

 2.3.1 Least Developed Countries

Furthermore, UN-OHRLLS define Least Developed Country (LDC) on the basis of a 

proposal by the Committee for Development Policy as each country that fulfulls all three of 

the following criteria: 

● low-income criterion – three year average estimate of GNI per capita – under 

5 The UN suggest using the word 'developing' only in the sense of economic advancement, but they do not 
provide an exact definition.
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750USD for inclusion, above 900USD for graduation

● a human resource weakness criterion expressed in HAI (Human Assets Index) 

that is comprised of indicators of nutrition, health, education and adult literacy

● economic  vulnerability  criterion  measured  by EVI  (Economic  Vulnerability 

Index),  which  is  based  on  indicators  of  instability  in  the  fields  of  agricultural 

production  and  export  of  goods  and  services,  the  economic  importance  of  non-

traditional  activities,  merchandise  export  concentration,  handicap  of  economic 

smallness (logarithm of population) and percentage of population displaced by natural 

disasters.

The definition also excludes large economies with above 75 milion citizens. In 2007 

there were 50 countries on the official list of LDCs in the UN-OHRLLS (2007a).

 2.3.2 Landlocked Least Developed Countries

UNCTAD further distinguish landlocked least developed countries (LLDCs), because 

the  fact  that  these  countries  do  not  have  access  to  the  sea  is  considered  a  significant 

disadvantage  for  international  trade  as  well  as  for  FDI  and  therefore  for  the  whole 

development  of  the  country.  LLDCs  require,  according  to  the  UN,  more  technical  and 

financial  assistance  to  overcome geographical  impediments  than the  rest  of  the  LDCs as 

written in the United Nations Millennium Declaration. There were 31 countries registred by 

UN-OHRLLS (2007b) as LLDCs.

 2.4 Income and Consumption

Most generally, income is the amount of goods and services that a person acquires, but 

it can vary – some institutions define it more specifically, as they (do not) include the rents 

that come from the ownership of home, gifts, non-paid work or initial wealth. The question 

about using real or nominal income is also open, because some groups6 might be affected 

more deeply by inflation than the others. Another problem arises due to the fact that in the 

studies conducted there is also sometimes used taxed and sometimes pre-taxed income before 

or after transfers.

Because sometimes there are things that are difficult to quantify or to include in the 

6 E.g. the poorest.
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level  of  disposable  resources7 in  the 'income'  way of  treating inequality,  we also  use  the 

consumption/expenditures concept. This concept can better mirror the standards of living in 

the low-income communities, but is not nearly as useful in the developed societies. Income 

inequality should basically reflect the relative position in the society and therefore we have to 

choose the society that we will use for our comparison. In the international comparisons this 

creates a problem of different methodology used and the comparability is not direct.

The  UNU/WIDER  (2006b)  recommend  the  definition  of  disposable  income  and 

aggregate consumption in order to be internationally comparable as follows in Table 1.

 2.5 Income or Consumption

This raises a question: Should we measure income, consumption or expenditures per 

capita  or  per  household? Consumption is  not so  closely tied to short-term fluctuations in 

income and is smoother and less variable than income, but the usage of consumption rather 

than income raises the problem of definition and observation mainly with the treatment of 

durables  and  assigning  value  for  services.  Measuring  income  also  has  some  caveats,  as 

mentioned.

To answer the question above: If we should conduct a household survey and compute 

the inequality, we should use the concept that will better suit the society and will better reflect 

the actual conditions that we are trying to show by the measure. 

In reality we have to be satisfied with the data that have been already collected. The 

surveys in different  locations usually use  either  income or expenditures (rarely both) and 

therefore we will  be forced to combine these two concepts  with particular  respect  to  the 

differences and caveats mentioned. 

 2.6 Households or Individuals?

The choice of statistical unit also significantly influences our analysis. Households can 

differ from country to country according to cultural tradition in the number of members – 

particularly  children,  average  age  and  thus  economic  activity  and  disposable  income. 

Milanovic (2005) adds that we should also pay attention to the relative cost of children's 

goods. This problem can be solved by simply recomputing the results on the person concept, 

7 Particularly in the developing countries.
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but this is again an artificial approximation which can omit part of the information we want. 

The surveys usually use persons or households or an equivalent to it.

 2.7 Human Development Index

Sometimes income can be considered as a very narrow indicator of standard of living. 

Hence,  other indicators can be taken into account,  such as life expectancy,  education and 

literacy. Together with income, these four variables create a so-called  Human Development  

Index8, which is annually reported by UNDP. The fact that this indicator consists of variables 

that are strongly correlated with income makes us only a little bit wiser than with using only 

income, but HDI is very popular.

 2.8 Measures of Inequality

The choice of an appropriate measure of inequality is a more technical and also a 

broad question which we will try to answer in a special chapter. The most popular measure is 

the  Gini  index,  but  Theil  index,  when  properly  used  and  interpreted,  also  has  some 

advantages. We will discuss the properties and pros and cons of both. First, let us have a look 

at some theoretical aspects of measuring inequality such as why we do so at all.

8 For details of computation see http://hdr.undp.org/docs/statistics/indices/technote_1.pdf as available online 
on 24.5.2007
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 2.9 History of Inequality

 2.9.1 Within-Country Inequality

The within-country inequality has been a basic property of a society even before the 

start  of  the  human  race,  as  Brosnan  and  de  Waal  (2004)  showed  inequality  aversion  in 

chimpanzees. People started to pay attention to it a relatively long time ago when the first 

social projects were established to help poor people (partially) overcome the difficulties of 

their life.  The recent concern that it  receives can mostly be ascribed to its  recent notable 

increase in many countries (e.g. Jenkins and Kerm (2006)) or also to a significant increase in 

the demand for the public goods because of the vast increase in share of public expenditures 

in GDP in the western societies9. Milanovic (2003) provides the opinion that the issue just got 

into the sight of the public due to greater openness of the world.

 2.9.2 International Inequality

The  international  inequality  was  uncovered  relatively  recently.  To  answer  why, 

Milanovic (2003) reveals an interesting idea that the between group inequality matters only 

when  the  groups  interact,  which  he  spots  as  the  reason  for  the  rising  importance  of 

international inequality in recent years as a 'product' of increasing globalization. Actually, the 

world has been shrinking due to the globalization and as people can very easily travel, they 

get concerned about the living conditions in the other countries as well. 

While nobody can be absolutely sure whether the world or international inequality has 

increased  or  decreased  because  of  globalization,  certainly the  importance  of  the  issue  of 

inequality has been brought to light because of expanding globalization.

 2.9.3 One World, One Society

Alternatively,  globalization and increasing trade and political  integration connected 

individual countries and their  societies and began the formation of a 'supra-national'  or  a 

'world' society. Also due to some international political maneuvers10, the people in one part of 

9 'What should the state do with all the money to spend?'
10 The colonization era.
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the world have started to feel involved in the destiny of the people in other parts of the world. 

This started the interest  in the inequality among people on a global scale.  The inequality 

between  nations  was  seen  as  one  way of  expressing  the  world  inequality  with  a  simple 

comparison of countries instead of a complexly computed comparison between all  people 

around  the  world.  The  international  inequality  issue  has  certainly become a  global  topic 

(Milanovic (2003)).

 2.9.4 Why Does Inequality Matter?

 2.9.4.1 Envy, Solidarity, but also Self-Evaluation

Generally  speaking,  when  trying  to  find  out  why  inequality  actually  matters  in 

modern society, the first thing we can come up with is very simple -  envy and, conversely, 

solidarity.  This  can  certainly be  true,  because  both  are  an  innate  part  of   human  nature. 

Milanovic  (2003) suggests that the income people receive is not only the expression of the 

possibility to buy goods as an exchange for the work they do, but also a way of recognizing 

what they are worth for the society and how the fair the society is in treating them: inequality 

is the recognition of social justice. That is why people keep comparing their income to others' 

but there is their own social value that lies underneath and not their envy of those who are 

more successful. The point of this approach is  that  the wealth of the other  people in  the 

reference group must be counted into the utility function of an individual. This can hold in 

both ways: the income of a significantly wealthier person makes the agent feel envious, but 

alternatively, the poverty of another member of the group significantly worse off makes him 

feel concerned, even if any of those two other agents do not influence him directly (Amiel and 

Cowell (1999)). 

 2.9.4.2 Liberté, Fraternité, Egalité?

The fact that inequality really matters might originate in the widespread idea that all 

people are basically the same and therefore they should have similar living conditions, or 

similar chances in their life or, concerning poverty, at least they should not suffer from the 

lack of satisfaction of basic life needs. However, in relation to poverty, people are not willing 

to significantly share their own wealth with poorer agents even if they may consider than as 
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socially better, if it would reduce their own standard of living (give the beggar a pound, but 

not mine), or they are not sure, whether the money given for charity would have a meaningful 

purpose (Champernowne and Cowell (1998)). 

This egalitarian attitude may originate in the Judeo-Christian and Muslim traditions. 

The contrary we can see for example in Hindu society, where the stratification into castes or 

classes has been understood to be as normal as the world itself, so inequality has a different 

meaning there than in the countries with Judeo-Christian and Muslim traditions and inequality 

aversion is thought to be much lower.

 2.9.4.3 Practical Reasons

The key practical principle as to why we measure inequality is normative - that the 

measurement should guide or at  least aim policy as noted by  Champernowne and Cowell 

(1998).  The  measurement  should  estimate  the  past  and  potential  future  development  of 

inequality to identify the impact of the policies introduced. Measuring inequality can also be 

important from the point of view of economic theories as one way to prove them, like the 

Hecksher-Ohlin (HO) Model as discussed further on. Gourdon, Maystre and de Melo (2006) 

find consistent evidence that the effects of trade liberalization on inequality are correlated 

with relative factor endowments, which is in line with predictions made by the HO Model.

 3 The Optimal Level of Inequality

 3.1 Extreme Egalitarianism

If we have a look at the importance of inequality from the positive point of view, we 

certainly cannot say whether it, in its very nature, is simply good or bad, but we can try to 

estimate its impact on the development of an economy. Diamond and Giddens (2005) mention 

that the state when everybody has the same and can not have more, known as egalitarianism, 

is not very useful for economy, because as we have seen during the communist experiment, 

this constituency remarkably demotivates people to differ. This implies that the people are 

being systematically discouraged from being more productive (so called incentive trap). The 

free riding problem emerges, as everybody wants to be better off but refuses to to be active in 

accomplishing that goal and waits until somebody else finishes doing the work. The operating 
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costs of redistribution increase as does corruption, because such a constituency must exercise 

a huge rate of redistribution to keep all people on the same level of wealth and the people in 

high  posts  thus  have  huge  decisive  authority  over  the  wealth  being  redistributed.  The 

institutional framework of a country decays, because the common laws and principles of a 

capitalist  society are  suppressed,  which  can  influence   the  country's  economy more  than 

economic  stagnation.  All  these  factors  are  very negative  in  the  relationship  to  economic 

growth itself and growth potential of the country (e.g. Milanovic (2003)). On the other hand, 

the lowest classes of the society are the best off they have ever been during all of human 

history – they do not need to worry about anything, because their needs are provided by the 

state for free.

 3.2 Extreme Inequality: Risk of Rebellion

On the other hand, the extreme inequality that we know from further history, when all 

the factors of production were owned by a very small group of people and the rest were living 

on their caprice is also not desirable. The increased feeling of inequity of the people in the 

lower  part  of  the  income distribution  generates  social  tensions  and  a  bad  climate  in  the 

society,  such  as,  for  example,  political  instability  (Amiel  and  Cowell  (1999)).  It  might 

certainly make them act  and to start  a  rebellion or a  revolution.  Extreme inequality may 

exacerbate the inequity and injustice feeling into a much more serious (class) hatred or even 

execration11. 

 3.3 Inequality and Crime

Furthermore, inequality is often considered to be related to crime as it is meant to 

partially originate in the envy of the poorer. Using the data from urban countries, Kelly (2000) 

shows a  strong  correlation between high inequality and violent  crime.  This  suggests  that 

crime is motivated not only by material needs, but also by envy which has grown into hatred. 

Aghion,  Caroli  and Garcia-Penalosa (1999) demonstrated that increasing inequality 

11 To illustrate the risk of apathy about inequality aversion, let us consider the case of Germany in the 1920s 
and 1930s. The first attempt to acquire the power by Hitler was a shame defeat. Why did he succeed after a 
few years?  Because during his first attempt the public inequity feeling (the inequality aversion) was not 
strong enough. Hitler's speeches looked funny and impossible at first sight, as the people were not willing to 
admit that his thoughts may have had a real basis in the minds of the working public. A few years later, when 
Germany was forced to remain the worst performing economy compared to other countries, the situation had 
changed enough to create a new leader and cause many problems.
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even demotivates the poor to invest in their education and capital.  They practically resign 

from the effort to struggle with their destiny by investing in their future thus getting into 

higher social classes, when the higher class seems to be too far out of reach just by investment 

into education.

 3.4 Positive Approach

What is the optimal level of inequality that positively stimulates growth but does not engender 

social  problems?  Public  policy  should  try  to  find  this  desirable  level  of  inequality. 

Theoretically, when considering its relationship to growth, it is at the peak of the Equality-

Growth curve, but this curve is, like the Laffer-curve, impossible to express exactly. If we 

look at the rates of inequality around the world, Cornia and Court (2001) say that the desired 

level can be covered by an interval of the Gini coefficient (0.25; 0.4), from Nordic countries 

to the USA, but no official relationship between inequality and growth has been revealed so 

far. 

 3.5 Normative Approach: Choice of Social Welfare Function

The normative point of view is a little more complicated as it depends on the choice of 

the social  welfare function that  we are trying to maximize.  When thinking about socially 

sensitive issues, we have to implicitly use a social welfare function which we use to judge the 

social problem and according to which we then behave. Moreover, what seems to be most 

important, this is the social problem according to which we introduce social policy measures. 

The choice of a social welfare function is crucial for the evaluation of inequality as well as for 

the  policy  introduced.  There  have  been  many  attitudes  developed,  starting  from  basic 

utilitarianism up to John Rawls (1971) and his conception in A Theory of Justice. However, 

the discussion on this topic is too philosophical- and ethics-orientated and it is not within the 

scope of this paper to discuss it, although it is important for the overall view of the inequality 

issue to mention it.

 3.6 Redistribution

The existence of a redistribution process in a state can be well defend by the existence 

of an implicit contract between citizens and the state. The citizens within a certain area enter 
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into an agreement, which ensures that, to some extent, the state will take care of them, but 

also each of them will look after everybody else, these two relationships taking the form of 

the redistribution of money from those who have it to the state or towards the poor. People 

within the area of redistribution should thus have a feeling of solidarity in common, which is 

usually connected with the same nationality, culture, ethnicity or history. (Sen (1973)).  If the 

acceptance of the fairness of the redistribution is missing, the process can lead to serious 

political issues12.

 3.6.1 Motivation of Redistribution

Milanovic (2006a, 2006b) assumes that the transfers can be generally either insurance-

based  or  needs-based.  The  insurance-based  transfers  such  as  unemployment  benefits  or 

pensions consider the social contract to involve only the agent and the state,  whereas the 

needs-based transfers involve all the individuals in the society. Both are common in modern 

societies,  but  he asks  why the needs-based transfers do not  also occur  on a  global  level, 

because there are certainly many people both wealthy and needy. The reasons he gives are as 

follows: a feeling of solidarity between world citizens- what he calls a 'different principle', a 

'feeling of guilt' in the developed countries to rectify some of their mistakes made during the 

colonialist era, Rawls' (1971) principle of enabling 'burdened' societies to access the level of 

'decent'  societies,  compensation  for  uneven  distribution  of  natural  resources  and  for  an 

international economic system if its rules are biased against the poor countries. We can also 

add compensation for natural disasters. 

 3.6.2 Level of Transnational Transfers:

When we compare the level  of  within-country and total  world inequality with the 

within-country and transnational transfers, the transnational transfers are relatively very small. 

Kopczuk, Slemrod and Yitzhaki (2002) examine, whether these transfers are optimal or what 

optimal world redistribution maximizing a border-free social  welfare function would look 

like. They conclude that present transfers are too small to be optimal and a drastic reduction 

of inequality would be achieved by the increase to the optimal level. 

12 As we can see e.g. in Belgium, where the Flemish and Walloon parts do not get on well partially because of 
the inequity of redistribution and the feeling of unfairness of this process by the Flemish.
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The trans-national transfers take the form of relief assistance or human aid only. Why 

does the feeling of solidarity so dramatically diminish, when we move from a national level to 

a global level? 

 3.6.3 Why So Small?

The reasons for such small transfers, concretely from the USA, are from the standpoint 

of Kopczuk, Slemrod and Yitzhaki (2002) either that  the US citizens appreciate the welfare of 

citizens of the poorest countries very little or they are afraid that the money they would give 

would mostly be stolen or wasted. 

Another reason can be that the people feel 'collective justice' only towards the people 

with  whom they have a  higher  probability of  interacting or  with  whom they could  even 

imagine trading places. The cosmopolitan feeling is not developed enough to introduce trans-

national transfers, even though it would significantly reduce world inequality. The question 

remains, if the trans-national transfers would really decrease the inequality and if this would 

increase the well-being of the world population. 

 3.6.4 Global Taxes

Milanovic (2006b) suggests introducing a global tax on goods and services that are 

available in developed countries only or on the goods and services that generate negative 

externalities.  These taxes would be collected by a Global Welfare Agency (GWA), which 

would distribute the money to poor countries without respect to national authorities. Reddy 

(2006)13 proposes IMF taking this role as it already takes care of the international debt of the 

poor countries. Generally speaking, the introduction of a supra-national world authority with 

taxation power would have vast consequences not only in the political field and remains a 

utopia concept. 

 3.6.5 Global Bodies

To defend this idea Milanovic (2006b) mentions that global organizations do emerge 

in  such  fields  as  human  rights  and  corruption  (Transparency  International),  environment 

13  Reddy, S. (2006), "International debt: some moral mathematics”, August 8, 2006 version, as used in 
Milanovic (2006b)
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(Greenpeace), health (Red Cross) and others, because there emerge problems that affect the 

whole  world,  such  as  global  warming,  pollution  or  terrorism.  World  inequality  might  be 

accepted into this family and then a global redistributive body may emerge, but we have to 

weigh the impact that global bodies have on national sovereignty today and what impact the 

GWA would have.  Contemporary global  bodies  also act  only as monitoring organizations 

intending to gain public attention, which contrasts with the power that the GWA would have. 

Another possibility would be to give global taxation power to the UN, but this is not likely to 

be approved by the General Assembly or even the public.

 3.6.6 Another Approach

Introducing new taxes would create even more distortions on the markets than there 

are now. The money paid for this tax to a global authority would lack the possibility of the 

individual getting it in any form back, contrary to the taxes paid on the national level, and 

even the  receiver  would remain anonymous  as  well  as  the  purpose  of  this  redistribution, 

because the 'poverty' or 'inequality purge' is far too general to satisfy the demand for a reason 

for a new tax. Cosmopolitan solidarity should remain voluntary and as direct as possible. An 

interesting project of this kind is the possibility of funding the education of a child in LDC, 

mainly in Africa,  where the purpose of the money given is  clear and feedback about  the 

success of the funding is direct. Despite lacking wider popularity, it has been garnering more 

and more participants every year14.

 3.6.7 Poverty Fight

When fighting against poverty, from the author's point of view, LDCs should receive 

material aid only in the worst cases of natural disasters. Financial support in the form of debt 

relief or a direct investment and improvement of education is a much better investment into 

their  future,  even  though  they  would  not  all  agree  on  the  recipients  of  that  investment. 

Citizens of LDCs should learn how to fight their poverty themselves because it is primarily 

their fight. Instead of giving them food, we should rather teach them how to grow their own, 

and the same in the other fields of economy. The problem of this approach is, apart from the 

general  political  instability  of  the  LDCs,  also  the  motivation  of  the  poor,  because  it  is 

14 See more at http://www.hk.caritas.cz/adopce/ 
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certainly easier to get food for free than work. However, the fight against poverty is not the 

purpose of this paper.
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 4 Measures of Inequality

In this section we try to discuss the basic properties that the measure of inequality can 

hold  and also  the  differences  between  the  two most  popular  measures  of  inequality  and 

illustrate their properties, that can be both advantageous or disadvantageous. In the Appendix 

there is a review of the most common measures of inequality, apart from these two. Theil and 

Gini indices are also basic parts of generalized entropy class measures and generalized Gini 

class respectively. These two groups are also mentioned.

 4.1 Positive or Normative

Fundamentally, the measures of inequality can be positive or normative. Trying to be 

purely  descriptive,  the  positive  measures  should  have  the  advantage  of  being  neutral  to 

normative statements.  Despite  that,  the positive measures of  economic inequality that  are 

commonly used also imply an underlying social welfare function. This feature is very helpful, 

as, in the simplest way, it shows in the demand that the measure be far more sensitive to 

redistribution in the lower tail of the distribution, which is done by a 'normative attitude' of 

logarithmic transformation, as proposed by Sen (1973). Normative measures depend on the 

normative criteria that we set for them, which is often the choice of the social welfare function 

that  we  use  or  the  inequality  aversion  parameter  we  use.  They  differ  from the  positive 

measures by the fact that the social welfare function or the inequality aversion parameter 

appear explicitly in the definition (or formula) of the measure.

 4.2 Absolute or Relative

Furthermore,  the  measures  of  inequality  can be  absolute  or  relative.  The absolute 

measures usually define a minimum standard and then estimate the share of population below 

it, like the poverty line, whereas the relative measures compare either the individual level of 

income to a  certain level such as the mean or every individual  level  to each other  using 

various manners of transformation (Champernowne and Cowell (1998)). For our purposes we 

will focus on the relative measures of income inequality, but normative measures can not be 

omitted in the analysis of inequality.
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 4.3 Basic Properties

There are  few  basic conditions that we would expect the relative indices to satisfy: 

anonymity,  mean  or  scale  independence  and  invariance,  population  size  independence, 

replication  invariance,  normalization,  symmetry,  sensitivity  to  transfers  concerning  lower 

levels  of  income,  the  Pigou-Dalton  condition,  and  sometimes  we  can  also  impose 

decomposability  and  subgroup  consistency.  The  Pigou-Dalton  condition  (or  Lorenz 

consistency)  is satisfied when a transfer of income from any poor agent to any richer one 

increases  the  inequality.  The  class  of  the  relative  measures  should  satisfy  symmetry, 

replication  invariance,  mean  independence  and  the  Pigou-Dalton  condition.  The  Gini 

coefficient, the coefficient of variation and Theil’s measures satisfy all of these properties, but 

the coefficient of variation is not sensitive to the transfers in the lower tail of distribution 

(Foster and Sen (1997)). 

 4.4 Region of Values

The idea of equality between the groups that we compare can be expressed as the 

groups being equal, when the share of the income of the group is the same as the share of the 

population contained in it relative to the rest of the groups'. The measures attach the lower 

bound of their interval of existence (for normalized measures being 0), when the distribution 

is equal. On the other hand, they reach the upper bound of the interval of existence, when the 

whole income is owned by a single person, which need not be finite. Also, when talking about 

inequality, we implicitly use some value judgments that are based on the assumptions of the 

underlying welfare function (Atkinson (1970)15). 

 4.5 Initial Wealth

Another question is, whether to include the initial wealth into the computations or not, 

since society is generally more interested in inequality at the lower levels of income rather 

than the higher ones, probably due to its connection to poverty. The Gini coefficient and Theil 

index are both wealth independent. This implies that two countries can obtain the same level 

of inequality given by the distribution of income, but they can seriously differ in the overall 

15 Atkinson, A.B. (1970) "On the Measurement of Ineequality."Journal od Economic Theory. Vol. 2, No. 3, pp. 
244-263, September, as used in Sen (1973)
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level of wealth. However, from one possible point of view, the socially more problematic 

would be the poorer country, but it will not be reflected in the index. The normative indices 

are closely tied to underlying welfare function -  a  proportional  increase in income of  all 

agents would not change the measure of relative inequality, but it would probably increase the 

total level of social welfare (Champernowne and Cowell (1998)). 

 4.6 Is A More Unequal Than B?

After the more or less successful computation of the measure of inequality, we can try 

to discuss the final judgment about inequality in the sample or between two distributions. It 

seems  like  an  easy  result  to  difficult  computations.  However,  it  is  one  of  the  most 

controversial parts of the whole issue of inequality. We will mention it later on, but basically 

we should not use only one measure for our judgments – as proposed by Sen (1973), we 

should use a few of them and only when they are congruent might we pronounce the final 

result.  

 4.7 Multidimensional Inequality

The  issue  of  inequality  can  be  seen  in  far  more  than  one  dimension  making  the 

univariate indicators insufficient.  Therefore multidimensional indices have been developed 

together with an appropriate analytical framework of their social evaluation and ordering. The 

indices are again positive and normative, such as multidimensional generalized Gini being an 

example of the positive measure and  multidimensional Atkinson- and  Kolm-Pollak indices 

(Weymark (2004)) as an example of the normative measures.  

 4.8 Gini Coefficient

The  most  commonly  used  index  of  inequality  of  income  distribution  is  the  Gini 

coefficient (or Gini index, which is the Gini coefficient multiplied by 100), which has a nice 

intuitive  interpretation,  but  it  has  also  some disadvantages  as  well.  It  is  the  ratio  of  the 

difference between diagonal and the Lorenz curve to the triangular region underneath the 

Lorenz curve. It can be computed with several formulas, like this below: 
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It  can  be  shown  that  the  Gini  coefficient equals  one  half  of  the  relative  mean 

difference, which is the arithmetic average of the absolute values of differences between all 

pairs of incomes (Sen (1973)).
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This means that it does not only concentrate on the difference between the individual 

levels and the mean level, like C, V or H, but on the mutual differences among all individuals. 

When we get enough data to smooth the Lorenz curve by for example by using a 

polynomial smoothing, we can compare the two areas (the area between the Lorenz curve and 

the diagonal to the whole  triangular) with the help of integrals when computing them. The 

formula will then look like this:

G=
∫
0

1

 p−Lx  pdp

∫
0

1

pdp
=2∫

0

1

 p−Lx pdp

The  expression  p−Lx  p is  the  so  called  Lorenz  distance,  which  is  used  as 

Hoover's index also for measuring inequality.

 4.8.1 Estimation of Lorenz Curve

There are several methods to estimate the Lorenz curve. The first general approach is 

to begin with an estimation of the functional form of the density of the distribution function 

and then using this estimation in the expression of the Lorenz curve. The second general 

approach is to try to estimate the Lorenz curve directly by using appropriate techniques, such 

as polynomial smoothing, making a few estimations and then choosing the one which fits 

best. The best alternative curve is chosen by the fact that it either maximizes the likelihood 

function or minimizes an information criterion or by solving the sequence of hypothesis. An 
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interesting method was described by Chotikapanich and  Griffiths (2005), who estimate the 

Lorenz curve  by using  Bayesian  model-averaging.  They do  not  choose one  function,  but 

rather  a  weighted  average  of  alternative  functional  forms using  posterior  probabilities  as 

weights. 

 4.8.2 Properties 

It satisfies the other conditions that we have mentioned before such as sensitivity to 

the lower tail redistribution, the Pigou-Dalton condition and scale independence.  Conceição 

and Ferreira (2000) argue that Gini has only limited success in its ability to generate the data 

needed  for  a  complex  research  of  the  dynamics  of  inequality  within  or  across  countries, 

because of the difficulties in decomposing Gini into the partial elements. On the other hand, 

Yitzaki (1994)16 revealed a quite comprehensive concept of the decomposition of  Gini into 

only two elements thus improving its possibilities in time and subgroup decomposition, see 

below.

 4.8.3 Considerations

The distribution of income also depends on the shape of the Lorenz curve, not only its 

area. There can be two different distributions of income, but with the same value of  Gini  

coefficient. Which criteria we should use when comparing these two will be discussed later 

on, basically we can use certain dominance principles of ordering like Lorenz dominance.

Another specialty of  Gini is that the sensitivity depends not on the size of income 

levels,  but  on  the  number  of  people  between  them.  The  underlying  welfare  function  is 

practically a rank-order-weighted sum of individuals' income shares (Foster and Sen (1997)).

 4.9 Theil Index

Another way to measure inequality is the Theil index, which can be interpreted ”as the 

expected information content of the indirect message which transforms the population shares 

as prior probabilities into the income shares as posterior probabilities." (Theil (1967: pp.125-

126)17)  It  was  derived by the  application of  the Second  law of  thermodynamics.  Theil's  

16 Yitzaki, S., (1994) "Economic Distance and Overlapping of Distributions." Journal of Econometrics, Vol. 61, 
pp. 147 – 159. as used in Milanovic (1997)

17 Theil H. (1967): "Economics and information theory." North-Holland Publishing Company, Amsterdam, as 
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measure has  very  good  properties  as  will  be  shown  below  and  aspire  to  be  the  main 

competitor in the popularity of the Gini index. 

Basically, it is the summation of the weighted logarithms of ratios of groups‘ shares of 

income w i on shares of the population n i . 

T '=∑
i=1

m

wi log
w i

ni

The logarithm makes the index zero when the share of the income and the population 

is equal and affects the behavior of the index when the groups are in extreme situations like 

total inequality or equality. 

In a more general way the formula stands thus:

T w=∑
p=1

n {1
n ⋅ y p

 y ⋅log y p

y } ,

where n is number of agents in the population, y p  is income of agent p and  y  

is  the  population's  average  income and  we  consider  only  one  group  of  individuals.  This 

formula describes the inequality within a group or population.

A less intuitive way of derivation, it comes from the idea of measuring the inequality 

by the entropy of the population’s distribution of income (Conceição (2001)).

 4.9.1 Properties

It is sensitive to the income transfers from the poor to the rich and to the discrepancies 

in equality of groups. Due to the additivity of elements, Theil index is very useful in that it is 

possible to disassemble the overall inequality onto lower levels of aggregation and examine 

how much each part has contributed to the total value, and also to disassemble the index in 

internal and external group parts, which can also be done with the whole class of entropy-

based measures (Conceição, 2001). 

 4.9.2 Considerations

It is worth noting that the  Theil index is sensitive to the redistributions on the lower 

end, but also on the upper end of the distribution. Furthermore,  the interpretation can be 

performed only on the basis of computation of each Theil statistic and its components, or if 

cited in Conceição and Ferreira (2000: pp. 2)
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the number and sizes of groups included in the computations are exactly the same for both 

statistics.

 4.9.3 Generalized Class of Entropy Measures

This class was derived by generalizing the Theil index first by Bourguignon (1979)18 

and also Shorrocks (1980)19 and is defined for  other than 0; 1 by:

I x =
1

1−
1
n∑i=1

n [1− xi

 
]

For =1  the I 1 is defined as the Theil index, 

I 1 x =T x =∑
i=1

n { 1
n⋅ x i

 ⋅log xi

 }
and for  =0 the I 0 is defined as the mean logarithmic deviation also known as 

Theil's second measure:

I 0x =L x =1
n∑i=1

n

{x i}
For parameter 1 the resulting measures are the Dalton indices20, measuring the 

welfare  loss  due  to  inequality.  In  this  case  can  be  seen  as  the  inequality  aversion 

parameter. 

This parameter also shows the measure's sensitivity to transfers. Being 2 , the 

measure is more sensitive to transfers in the lower tail, for =2 the measure is neutral for 

income transfers and for 2 the measures stress the redistribution in the upper tail (Foster 

and Sen (1997)). 

Another property of entropy-based measures is the possibility of aggregation to the 

total inequality of the population, if it consists of any groups/subpopulations (the sum of the 

within-group and between-group) as follows:

I =I x bI x w=I x ∑
j=1
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R j I  j =I x ∑
j=1

k Y j

Y 


⋅ n j

n 
1−

I  j  , 

18 Bourguignon, F. (1979): "Decomposable Income measures of inequality." Econometrica, Vol. 47: p. 901-920 
as used in Dagum (1997)

19 Shorrocks, A. F. (1980) "The class of additively decomposable measures." Econometrica, Vol.48: p. 613-625 
as used in Foster and Sen (1997)

20 See the Appendix for further detials on Daltons index
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where  I  j  is the  j-th element of vector  x, R j are the weights of  j-th group's 

share, where Y j is the total income and n j the total population in group j. 

Conceição  (2001)  derived  a  time-wise  decomposition  of  this  class,  showing  the 

possibility of studying inequality dynamics on a micro and macro level almost together.

 4.9.4 Generalized Gini Class 

The Gini coefficient has the special property that the effect of a transfer of income 

depends only on the number of people in between the two agents involved in the transaction – 

it behaves in a 'positionally transfer neutral' manner. When we want to change this neutrality 

and again emphasize the income redistributions on the lower end, we can either alter the 

weights in the definition of Gini or change the weights of the Lorenz distance [ p−Lx  p]  

that is used for the calculation of  Gini  using a form of smooth function depending on p - 

 p (Foster and Sen, 1997):

G x =
∫
0

1

[ p−Lx  p] pdp

∫
0

1

p p dp

By choosing decreasing  p , we can create a greater positional sensitivity to the 

redistribution at the lower tail of distribution between a pair of agents than between exactly 

the pair  of agents distant by the same amount of people in  the upper tail  of  distribution. 

Generally, by choosing the appropriate weighting function, we again introduce a normative 

approach to the positive measure. The choice of   p therefore expresses our choice of 

social welfare function. 

 4.10 Decomposability of Income measures of inequality

 4.10.1 Importance of Decomposability

Since inequality has been measured to give us information about the distribution of 

income in the population, the most important piece of this information is the structure of 

inequality inside the subpopulations and between the subpopulations. This information can be 

carried out by a property called decomposability of the measure and the idea of the analysis of 
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this comes originally from the analysis of variance, ANOVA, to give information about how 

much each part or subgroup contributed to the total inequality. Surely for some questions, 

decomposability is not so crucial or can be answered with the direct comparison of subgroups, 

but  still  the  possibility  of  decomposition  is  a  very  interesting  and  helpful  property  of  a 

measure of inequality (Dagum (1997)).

 4.10.2 Entropy-based Measures

In his research, Bourguiguon (1979)21 set the conditions on the measures of inequality 

to be accepted in the family of additively decomposable income measures of inequality and 

proved that  the  only zero-homogeneous  income-weighted decomposable  measure  is  Theil 

ratio  and  the  only  zero-homogeneous  population-weighted  decomposable  measure  is  the 

logarithm of the arithmetic mean over the geometric mean, also known as  Theil's  second 

measure L.  Shorocks (1984)22 showed that the measure of inequality is Lorenz-consistent, 

normalized, continous and additively decomposable if and only if it is a positive multiple of a 

generalized entropy measure.  Apart  from these,  a squared coefficient  of variation has  the 

ability to be decomposed into within and between elements, but the weights of the within 

group component have to be modified so that the differences in normalization factors are 

counted.

 4.10.2.1 Theil Index Decomposition

If  the  population  is  divided  into  mutually  exclusive  groups,  then  Theil's  measure 

consists of two parts: the within group element of inequality and between group element of 

inequality. 

T=T wT b

The between group inequality is arrived at by

T b=∑
i=1

m [ p i

P ⋅ y i

 ⋅log y i

 ] , 

where i  is  the index of  m-groups,  p i is  the population in the i-th  group,  P is  the total 

21 Bourguignon, F. (1979) "Decomposable Income measures of inequality." Econometrica." Vol. 47: 901-920 as 
used in Dagum (1997)

22 Shorrocs, A.F. (1984) "Inequality decomposition by population subgroups." Econometrica, Vol. 53: 1369-
1386 as used in Foster and Sen (1997)
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population, y i is the the average income of the i-th group and   is the average income 

across the whole population. The within-group part is calculated using the same formula, just 

the population share is 1/n. The Theil index for the population equals the limit of the between 

group  Theil component  as  the  number  of  groups  approaches  the  size  of  the  population 

(Conceição and Ferreira (2000)).

Dagum (1997) however, argues that the analysis of variance, ANOVA, where Theil's 

decomposition originates, relies on (among other things) the assumption of the normality of 

the distribution in the subpopulations, which is significantly different in reality. The income 

means used in the computations of the  Theil index are thus not appropriate for measuring 

inequality between them and we lose some information.

 4.10.3 Gini Coefficient Decomposition

 4.10.3.1 Foster and Sen (1997)

On the other hand, there are also other types of decomposition than just into 'within' 

and  'between'  elements.  Foster  and  Sen  (1997)  suggest  decomposing  the  Gini coefficient 

artificially into three parts – 'between,' 'within' and 'residual' elements. 

G=GbGwG r

The within element is a weighted average of within-group Ginis, between element is 

Gini applied to the whole distribution and the residual part balances the equation, but also has 

another  interpretation:  it  should  cover  the  extent  to  which  the  distributions  of  subgroups 

overlap  and thus  it  reveals  a  piece  of  information that  is  lost  when using  the  additively 

decomposable measures, but can have also other interpretations.

 4.10.3.2 Dagum (1997)

Dagum (1997) introduces another approach: He decomposes the Gini index into three 

parts:  Gini inequality  within  a  subpopulation,  net  extended  Gini inequality  between 

subpopulations  (he  revealed  this  concept  earlier  -  Dagum  (1987))  and  the  intensity  of 

transvariation between them; all three of these elements being weighted by the product of the 

population shares and the income shares of the groups: 

G=GwGnbGt
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, where

 Gw=∑
j=1

k

G jj p j s j

is the element of the contribution of the inequality within groups,

Gnb=∑
j=2

k

∑
h=1

j−1

G jh  p j sh ph s jD jh

is the element of the contribution of the extended Gini inequality between groups and 

 Gt=∑
j=2

k

∑
h=1

j−1

G jh p j shph s j1−D jh 

is  the  inequality  contribution  of  intensity  of  income  transvariation  between  groups. 

1−D jh  is the intensity of transvariation. Element D jh  expresses the relative economic 

affluence between  j-th  and  h-th  group as  the ratio  of  the net  economic affluence and its 

maximum value:

D jh=
d jh− p jh

 jh
=
d jh− p jh 
d jh p jh 

where  d jh  is  the  gross  economic  affluence  and  p jh  is  the  first-order  moment  of 

transvariation between the j-th and the h-th group. The weights add to one like in the case of 

Theil's measures T or L. 

 4.10.3.3 Leibbrandt, Woolard and Woolard (2000)

Leibbrandt, Woolard and Woolard (2000) calculate an aggregate Gini coefficient as a 

sum  of  the  weighted  Gini of  subpopulations,  with  weights  being  the  share  of  the 

subpopulation in the total population income multiplied by Gini correlation of income from 

appropriate subpopulation with total income, which they say is "a form of rank correlation 

coefficient as it  measures the extent to which the relationship between the distribution of 

income component of the subpopulation Y k  and the rank of distribution of total income 

coincides with the relationship between  Y k and its  own rank distribution."  (Leibbrandt, 

Woolard and Woolard (2000: pp.85)). This Gini correlation can reach values from -1 to 1.
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 4.10.3.4  Milanovic and Yitzaki (2002)

Yitzaki's Gini decomposition used in Milanovic and Yitzaki(2002) does not leave aside 

the residual term of Gini having the form of

Gw=∑
t=1

n

st G t OtGb , where

st=
p tt

w
, Gb=

2cov t , F wt
w

,

Ot  is the overlapping index of group i with the world's distribution defined as the inverse 

of the stratification (the homogeneity of population, or dependence on the place of residence), 

p t  is the share of the group in the world population, Gb  is the between group inequality 

element, which is twice the covariance between the mean income of each group and its mean 

rank in the overall world population F wt divided by overall mean income. The world Gini 

Gw  thus consists of only two elements – between group and term that sums up the products 

of income shares, Ginis and overlappings of all groups. The between group inequality Gb

reaches 0 if either average income or average rank is the same for all countries and sometimes 

can even be negative. When compared to the approach of Foster and Sen (1997), their 'third' 

overlapping term is included in the product. The overlapping component should include the 

fact that an agent from a richer country can still have an income lower than an agent from a 

poorer country.  This form of decomposition can compete well with the  Theil measures in 

convenience and comprehensibility.

 4.11 Theil or Gini?

The easier input-data requirements remain to be the biggest advantage of the  Theil  

index, however it limits its interpretation and comparability across the populations. On the 

other hand, although  Theil can be also intuitively interpreted as shown by  Conceição and 

Ferreira (2000), the Gini index's intuitive interpretation is much easier and more widespread 

than Theil's. The common knowledge of almost every politician and economist includes the 

word 'Gini',  but  not  the word 'Theil',  so bearing in mind the basic  purpose of measuring 

inequality – the social policy targeting – the Gini coefficient seems to be easier to explain to 

non-professionals and thus is more effective in communication with the public.

An advantage of the Theil index is that it is an easier and more comprehensible way of 
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decomposition, but the  Gini can be decomposed as well in a number of rather artificial but 

possible ways as shown above. A problem of the Theil index is that the distribution of income 

significantly  differs  from  normality  (Dagum  (1997))  and  so  it  does  not  provide  full 

information about the inequality as some is being lost in the difference of distributions, but 

the question is, whether this loss of information is greater than the loss of information of Gini 

given by measurement error.

To conclude, neither Gini nor Theil seems to win as the choice of the indicator depends 

on the avialability of data and the purpose of the analysis conducted. Generally speaking, the 

choice of an appropriate measure of inequality should depend on the purpose of each analysis 

conducted and data avialability: according to that, the relevant properties of a measure should 

be identified and the measure best satisfing these should be chosen.

 4.12 Evaluation of Measurement

 4.12.1 Ranking Due to Values of Measure of Inequality...

Basically, we should be able to compare different distributions by calculating certain 

measures  of inequality as  they have been presented and then simply rank them from the 

highest number to the lowest. Unfortunately it is not that easy. First, we should compare only 

comparable measures – for example for the  Theil index we have to pay attention to which 

population it was computed from and which system of grouping was used. The Gini index is 

generally  comparable  between  groups  with  different   populations,  but  there  can  be  two 

distributions with the same value of Gini, but with a different shape of Lorenz curve, so the 

ranking might also be a bit complicated. Second, if we rank the distributions according to one 

index, it can happen that the ranking according to another index looks different (Sen (1973)).

 4.12.2 … Is Not That Easy

Sen (1973) argues against simple ranking by using measures of inequality, because 

although all the measures are 'complete' in the sense that every distribution can be compared 

to another, inequality itself does not have this property innately. One possible way of ordering 

that does not aim at the completeness principle is the Lorenz dominance or Lorenz partial 

ordering. One distribution is Lorenz-superior to another, when the Lorenz curve of the first 
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lies completely in between the second and the diagonal. This attitude, as Sen (1973) proposes, 

should  take  as  a  form of  non-compulsive judgement  about  the  social  welfare  side of  the 

distributions. It yields partial strict ordering (A is more unequal than B), which he considers to 

be too restrictive on the choice of a welfare function, so he reveals a concept of quasi-ordering 

(A is at least as unequal as B) and suggest it to be used together with an intersection of a few 

different measures of inequality. 

 4.12.3 Too Many Complications

The intersection of a few ineqality measures looks like a simple idea as it improves the 

information  we  get,  but,  on  the  other  hand,  it  also  inroduces  additional  problems  with 

comparability and different properties that the measures have. A majority of papers (e.g. El-

Hamidi and Terrell (2002)) on inequality use at least three different measures, but then due to 

different  properties,  as  discussed  above,  the  evaluation  is  led  through  only  one  chosen 

measure  that  has  the  best  behaviour  for  the  purpose  of  the  analysis  conducted.  Various 

different measures also make the analysis more cumbersome and confusing to explain to the 

public.

 4.12.4 Normative Side of Evaluation

Another side of the evaluation of inequality can be normative judgement – whether the 

distribution of A is better than B, usually by comparing the levels of welfare as an outcome of 

the measures. This crucially depends on the choice of a collective social welfare function, 

which usually depends on the utility individuals have from income. Furthermore, even that 

may not be enough if we also consider non-income aspects such as environmental issues or 

working and living conditions, that can dramatically differ from group to group. Although this 

comparison looks like an interesting topic, the theory of utility together with the theory of 

social welfare are not the main subject of this paper, so we will not go into further details.(see 

e.g. Sen (1973) or Atkinson (1975))
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 5 Main Approaches to the Measurement of World Inequality

 5.1 Basic Concepts

Milanovic (2005) identifies three basic concepts23 of the world inequality: unweighted 

international  inequality,  weighted  international  inequality  and last  but  not  least  a  concept 

which he calls 'true' world inequality:

 5.1.1 Unweighted Inter-national Inequality (Type-1)

This approach takes each country equally as one statistical unit of observation without 

respect  to  its  population.  It  uses  income  or  GDP per  head,  so  practically  we  compare 

representative individuals from each country in the world and, for example, Luxemburg has 

the same weight in the calculations as China. That is why Milanovic (2005) calls this concept 

'inter-national', because it compares only whole nations and not people. This concept is good 

in its treating all countries  equally, but for the purpose of evaluatiing world inequality which 

is more important between people than between nations, we should stress the importance of 

also taking population size into account. However, this concept is useful for evaluating the 

relative development of nations – whether they converge or diverge, because in this case we 

do not need to consider every individual. 

 5.1.2 Weighted Inter-national Inequality (Type-2)

This concept is just a modification of the first one with the addition of weighting the 

GDP per capita by the size of the population, which is an improvement, but, as in the first 

concept, we assume that all people in the country receive the same mean income (or GDP per 

capita), so we keep comparing the representative citizens of each country, but in the numbers 

of the population of their countries. The fact that this concept also assumes that the within-

country distribution of income is perfectly equal in each country seems to ignore a significant 

portion of the information about the world inequality.

23 We intend to inform and not confuse the reader, so we provide as the 'basic' the methodology of a Lead 
Economist of the World Bank
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 5.1.3 'True' World Inequality (Type-3)

Milanovic (2005) developed a concept that he calls 'true' world inequality, because he 

tries to treat every individual the same regardless his country of origin. He ranks all people in 

the world equally only according to their  relative income adjusted for PPP and from this 

distribution he calculates the inequality index. At first sight, this looks terribly information 

demanding, but instead of asking all 6 billion people in the world, Milanovic (2005) suggests 

using public (household or individual) income surveys that will create credible information 

about the within-country distribution of income and then aggregate all the countries together. 

 5.1.4 Really 'True'?

Treating all people the same is, on one hand, an almost ideal property, but on the other 

hand, this concept ignores the countries'  borders with all  individual charasteristics. It  also 

compares only their income without respect to the relative rank the individuals have in their 

society. He puts the people with the same income on the same social welfare level, but an 

African with the same income as a European could be treated as a rich person in his country 

whereas the European,  being part  of the lower class,  could live solely on unemployment 

benefits. The difference would then be in relative living conditions in the individuals' home 

countries. Nevertheless, this approach seems to be the most desirable of all presented here.

Furthermore, national household surveys are, in the case of some countries, almost 

impossible to obtain and also in western countries they have been available only since the 

mid-1980s, so a comparison that would go further back into history is impossible. Heshmati 

(2004) adds that the analysis of Milanovic (2005) is very unbalanced.

 5.2 Alternative Concepts

Heshmati  (2004)  reviews  more  of  the  concepts  for  measuring  world  interpersonal 

inequality:

 5.2.1 Inter-national Inequality with Measure of Dispersion

The fourth procedure is similar to the first concept and its principle is to use the mean 

income or GDP per capita together with Gini or standard deviation of income or another 
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appropriate measure of income dispersion and make an assumption of log-normality of the 

distribution  to  construct  the  income  ditribution  for  individual  countries,  as  practiced  by 

Schultz (1998). The problem of this approach is certainly in the strong assumption of log-

normality, as income distribution may follow any other pattern of distribution.

 5.2.2 Application of a Known Pattern

The fifth approach is  to use sample countries with known income distribution and 

apply their  inequality  properties  to  countries  with  economic  and geographical  similarities 

where we do not have the required data. This is a very approximative and limited approach, 

because  the  patterns  of  income  distribution  are  likely  to  change  over  time  and  also  the 

institutional framework can not be the same in the countries compared, but for some other 

countries it is more or less a possibility of getting information about the country,  if other 

means of gathering information are impossible.

 5.2.3 Other Approaches

The sixth concept is to "use aggregate GDP data and within-country income share to 

assign a level of income to each person in the world to estimate income distribution and 

global income inequality using different indices."(Heshmati (2004: p. 4)) as used e.g. in Sala-

I-Martin (2002b).  

The seventh and very simple approach introduced by Park (2001)24 divides the world 

population into percentiles with respect to income per capita.  This attitude examines total 

inequality and is similar to the second approach. 

 5.2.4 Comparison  of  Within-country  Inequality  between 
Countries

When  analyzing  income  distribution  among  countries,  we  also  have  to  take  into 

consideration the disparities between countries, such as the regional cost of living, openness, 

technology spillovers, specialization in production, economic growth, initial condition, skill-

biased  technology  and  wages,  supply  and  demand  of  human  capital  and  redistributive 

24 Park D. (2001) "Recent trends in the global distribution of income." Journal of Policy Modeling, Vol. 23, pp. 
497-501 as used in Heshmati (2004)
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policies. Total ignorance of these gives us insufficient results in the comparison, as we miss 

significant aspects of the country's uniqueness. The results will not reflect the real status-quo 

or the feeling of inequality in the population (Milanovic (2005)). 

 5.2.5 Adjusting for Purchasing Power Parity

To be able to compare groups from different countries, we have to use an indicator of 

price level comparable to every country in the world. It could be US dollars into which other 

currencies  would  be  transformed  by  using  exchange  rates,  but  we  suggest  rather  PPP 

(purchasing power parity) in one currency (commonly US Dollars). However, the choice of 

the structure of the basket PPPs counted for is questionable – should we use only the basic 

goods or all goods and should we include initial wealth in the computations? Also the choice 

of PPP method is not standardized (Geary-Khamis Dollars, Afriat or EKS?).

Apart from that, the question of the structure of PPP is appropriate, because actual PPP 

prices might not take into consideration the real price of basic goods that the poorest people 

buy. These are significantly influenced by nominal prices and their inflation.

Milanovic (2005) argues that the PPP concept based on the amount of comparable 

goods which can be bought in the domestic country is insufficient,  when we think of the 

individual perhaps moving out of the domestic country. Even a rich inhabitant of a relatively 

poor  country would  be  poor  with his  income in  a  relatively rich  country because  of  the 

difference of  price  levels.  In  our  computations,  we assume that  most  people  do not  face 

international prices so we can omit this fact in our computations.

44



Lubomír Cingl

 6 Dynamics of the World Inequality

An evaluation of the dynamics of world inequality depends basically on the choice of 

the approach we use for measuring inequality.  The problem of inter-national inequality is 

identified  in  the  growth-literature  as  a  question  of  convergence  or  divergence  of  the 

development of economies. Barro and Sala-I-Martin (1992) claim that there is a so called club 

convergence  between  countries  which  has  two  dimensions:  two  phenomena  called  β-

convergence and σ-convergence. β-convergence denotes the process when the growth rates of 

poor countries are lower than those of rich countries. σ-convergence denotes the process when 

the  dispersion  of  income  per  capita  across  countries  tends  to  increase  over  time,  or 

alternatively, when the standard deviation of countries' GDP is increasing. Literature on the 

topic of convergence has used a country as a standard statistical unit of analysis, which is 

good for testing theories of economic growth, but, as we noted before, it does not take into 

account the size of the population so the estimates of the welfare are vague as suggested 

above. With help of data from various sources,  Milanovic (2005) evaluated the first  three 
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concepts he identified as being paramount in the discussion of the development of inequality:

 6.1 Unweighted Inter-national Inequality

Milanovic (2005) concludes an evaluation of his type-1 concept, that despite being 

approximately constant  from 1960-1980,  international  inequality has  increased every year 

since 1983. There is a wide aggreement on this result. The main reason for such development 

is seen in the different economic performance of poor and rich countries which have diverged. 

However, he shows that this is not due to African countries, whose contribution to the world 

Gini was more or less constant over the last 20 years of increase but rather mainly by Latin 

America and the transition countries which separated from the USSR and embarked on their 

own economic development took part in that growth of global inequality as well. As will be 

shown further, the incomes of countries should converge rather than diverge  due to increased 

trade25, technology spillovers and the migration of labor. However, both Milanovic (2002) and 

Pritchett  (1997)  reject  this hypothesis  of convergence .  Pritchett  (1997) also suggests  an 

intuitive explanation that there should be divergence, because, if we compare the world 200 

years ago and now, the rich countries used to be very poor and the rest were somewhere 

around the subsistence level. Northern countries became relatively very rich and the rest did 

not improve very much,  so there must  have been divergence.  This contrasts  sharply with 

predictions made on the basis of economic theories.

 6.2 Inter-national Inequality Weighted by Population

According to his type-2 concept, Milanovic (2002) shows that international inequality 

has decreased over time,  as  illustrated in Graph 2,  but  only because of  China and India. 

Without these two, inequality would have again increased as can be seen in Graph 3. This 

result  seems  to  be  due  to  the  relatively  faster  growth  of  India  and  China  compared  to 

developed countries, especially becase we use the GDP per capita distance for the calculation 

of this Gini. 

25 Due to the factor-price equalization theorem as explained in the chapter Determinants of Income Ineqality
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Graph 2: Weighted (Type-2) Inter-National Inequality 1950 – 1998 without India and 
China.  Source: Milanovic (2005)

Graph 3: Weighted (Type-2) Inter-National Inequality 1950 – 1998.  Source: 
Milanovic (2005)
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This  kind  of  approach  to  measuring  inequality  does  not  reflect  intra-national 

inequality, which was shown to have increased over time- for example in China by Perloff and 

Wu (2004), so this concept is not ideal for making a general statement on the movement of 

inequality over time. On the other hand, there is a wide concensus on this topic.

 6.3 The 'True' World Inequality: An Apple of Discord

If there was wide agreement on the development of the previous types of inequality, 

there is wide disagreement when it comes to the changes in the distribution of income among 

the world population, using a person as a unit of analysis. 

If we are talking about the same kind of inequality, why do the opinions differ? The 

answer to this question is quite long and we can advise you on Milanovic (2005), where he 

summarizes the conceptual differences of all the major works and makes an analysis of what 

is behind that. Generally we can say that the papers differ in methodology: In the source of 

distribution data, type of PPP used, number of countries and years included. 

For example, Sala-I-Martin (2002a) covered all the years, but he had to extrapolate 

most  of  the  data  on income distribution.  Milanovic  (2002)  used  only accurate  data  from 

household surveys, but he was able to compare only three aggregated data points. Sala-I-

Martin (2006) gives similar results with a similar technique used. And this is only the tip of 

48

Graph 4: Type-3 Inequality Development 1970-2000. Source: Sala-I-Martin (2006)



Lubomír Cingl

the iceberg. The discussion on this topic is growing ever more complicated and an increasing 

number of papers have been published, but still there has been no compromise on whether it 

has  increased  or  decreased.  In  Table  2  a  comparison  of  opinions  on  type-3  inequality 

development is provided.

 6.4 Within-country Inequality

The within-country inequality had very different dynamics around the world, which 

also has an influence on the global picture. Generally we see the increasing gap between rural 

and urban areas, which might be explained by the New Economic Geography. The uneven 

territorial  development  and  mostly  increases  in  regional  inequality  might  influence  the 

reduction of global inequality. Li, Squire and Zou (1998) examined the trends and variability 

of income inequality and they conclude that  within-country inequality has been relatively 

stable in each country, but very different across countries. They found no trend in 65% of 49 

countries in their panel; hence they claim that the factors that determine income inequality 

thus change slowly on the national level, but significantly on the international level. 

 6.5 Development of World Inequality: Survey of Literature

Theil (1979) wrote one of the first works on the world distribution of income. The 
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papers which summarize the world interpersonal inequality on the basis of household surveys 

were written first in the 1980s, as before there were no relevant data available: see Berry, 

Bourghinon and Morrisson (1983)26 Grosh and Nafziger (1986)27. Quah (199628, 2002), Jones 

(1997)29; Kremer, Onatski, and Stock (2001)30  and the "twin peaks” literature analyzed the 

evolution of the global distribution of incomes per capita across countries (Type-1 inequality). 

The question of convergence of income per capita was also investigated by Quah (2002), 

Ravallion (2003) and Sala-I-Martin (2002a). 

The trends in the dynamics of inequality (type-2 and type-3 inequality) were studied 

then  mainly  by  Schultz  (1998),  Acemoglu  (2002),  Caminada  and  Goudswaard  (2001)31, 

Cornia and Kiiski (2001)32, Gottschalk and Smeeding (2000)33, Milanovic (2002), O’Rourke 

(2001)34, Sala-i-Martin (2002b), Bhala (2004), Jenkins and Kerm (2006) a n d  a  recent study by 

Mann and Riley (2007) which focused rather on macro-regions than on countries35. Li, Squire 

and Zu (1998) and Grün and Klasen (2003) studied the intertemporal variations of inequality. 

Milanovic (2002) estimated the world distribution (type-3 inequality) of income solely 

on the basis of household surveys, which was done also by Sala-I-Martin (2002a). Sala-I-

Martin (2006) merged the national account data with household surveys, similarly to Schultz 

(1998)36. Apart from these, the focus on the distribution of income was well pursued also by 

Acemoglu and Ventura (2002)37 and Bourguignon and Morrisson (2002). 

26 Berry, A., Bourguignon, F., and Morrisson, Ch. (1983) "Changes in the world distribution of income between 
1950 and 1977." Economic Journal, Vol. 93 (June), pp. 331-50 as used in Milanovic (2002)

27 Grosh, M. E., and Nafziger, E. W. (1986) "The computation of world income distribution." Economic 
Development and Cultural Change, Vol. 35, pp. 347-59 as used in Milanovic (2002)

28 Quah, D. (1996) "Twin Peaks: Growth and Convergence in Models of Distribution Dynamics.” Economic 
Journal, Vol. 106, p. 1045–1055 as used in Sala-I-Martin (2006)

29 Jones, C. (1997) "On the Evolution of the World Income Distribution.” Journal of Economic Perspectives, 
Vol. 11, pp. 19–36, as used in Sala-I-Martin (2006)

30 Kremer, M., Onatski, A., and Stock, J. (2001) "Searching for Prosperity.” Carnegie-Rochester Conference 
Series on Public Policy, 55, pp. 275–303, as used in Sala-I-Martin (2006)

31 Caminada K. and K. Goudswaard (2001) "International trends in income inequality and social policy." 
International Tax and Public Finance Vol.8, No. 4, pp. 395-415 as used in Heshmati (2004)

32 Cornia G.A. and S. Kiiski (2001) "Trends in income distribution in the post WWII period: evidence and 
interpretation." WIDER Discussion Paper 2001/89, Helsinki: UNU/WIDER as used in Heshmati (2004)

33 Gottschalk P. and T.M. Smeeding (2000) "Empirical evidence on income inequality in industrialized 
countries." in Atkinson A.B. and Bourguignon F. (Eds), Handbook of Income Distribution, Vol. 1, North 
Holland, ch. 5, pp.261-308, as used in Heshmati (2004)

34 O’Rourke K.H. (2001) "Globalization and inequality: historical trends." NBER Working Paper 8339, 
Cambridge as used in Heshmati (2004)

35  Interestingly, they identify 6 regions that follow the same pattern of the inequality dynamics. 
36  From national account data they obtained mean income and from the household surveys they took the 

dispersion. However, for many countries they had to use estimates based mostly on regression.
37 Acemoglu D. and J. Ventura (2002) "The world income distribution." Quarterly Journal of Economics , Vol. 
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 7 Determinants of Inequality in Developing Countries

 7.1 Introduction

First we will try to identify the major factors that lie behind the distribution of income 

and the respective changes in developing countries. In the framework of our definitions, we 

will  examine  preferably  unweighted  inter-national  (type-1)  inequality,  because  the 

determinants of this type of inequality are assumed to be independent of the population size of 

the  country  and  are  part  of  the  analysis.  The  determinants  mentioned  are  mostly 

macroeconomic  indicators.  The  opinions  on  the  links  between  these  determinants  and 

inequality are, unfortunately, again such complicated issues, that it is impossible to cover all 

the opinions and proofs, as in the case of the simple development of inequality. Instead, we 

provide recommendations for further reading for each of the determinants, so it rather takes 

the form of a survey of literature than a discussion.

 7.1.1 Why Developing Countries?

We focus on developing countries primarily because most of the attention concerning 

inequality is given to the developed countries and not to the developing ones, even though the 

problems  and  the  impact  of  inequality  might  be  even  more  painful  particularly  in  poor 

countries.  The  second motive  in  addressing the  topic  was  that  trade  theories  such as  the 

Hecksher-Ohlin model predict a positive impact of globalization on low income countries (i.e. 

lowering inequality), but the reality is controversial. Another reason was the controversy of 

the issue, as the results of empirical examinations of the relationships of inequality and other 

(mostly macroeconomic) characteristics often vary, balancing from one consensus to another. 

This might not only be because of the varying characteristics over time, but also due to the 

lack of and problems with the methodology of the data that can be obtained from the DCs. 

Another reason for selecting this topic was that a significant number of developing countries 

have gone through vast structural changes in the process of transition from centrally planned 

toward the market economies with all  the pros and cons that liberalization and exposure to a 

global economy brings with it. The question of how globalization affects the distribution of 

117, No. 2, pp. 659-694 as used in Heshmati (2004)

51



Lubomír Cingl

income is also increasingly gaining public attention. 

 7.2 Survey of Literature: Inequality and its Determinants

The potential  factors determining within-country and cross-country inequality have 

been discussing mainly economic growth, the structure of the labor market and the increased 

demand for skilled workers, trade liberalization and globalization, national policy in the social 

and redistributive areas, endowment with technology and natural resources, the age structure 

of  the  population  and  international  migration.  The  connection  to  economic  growth  has 

received extraordinary attention as  it  has  been part  of  the growth-oriented literature.  The 

literature is often focused on more topics than the one to which it is assigned.

 7.2.1.1 Inequality and Growth

First, we have to mention Kuznets (1955)38, who proposed his well-known hypothesis 

- the inverted U shape curve of the relationship of inequality with growth, as in the initial 

stage  of  economic  development  (the  'developing'  stage)  the  inequality  tends  to  increase, 

helping improve the economic performance, and in the latter stage of the development (the 

'developed'  stage)  the  pressure  for  redistribution  increases  and the  distribution of  income 

reverts to being relatively equal again. However, his hypothesis was not much supported by 

empirics: "He based his inverse-U hypothesis on five observations for the US, five for the UK 

and two each for Prussia, Saxony and united Germany. This was rather a slender basis for 

drawing firm conclusions.” (Atkinson and Brandolini (2006, pp. 3)).

A majority of authors then studied the relationship between inequality and growth, 

balancing from one consensus to another. The 'Kuznets-oriented' literature has become a very 

large part of all the inequality-related topics, for a detailed overview see Kanbur (2000). The 

extremely  important  analysis  of  Deininger  and  Squire  (1998),  where  on  the  basis  of  an 

investigation of a uniquely large dataset, claimed no support of Kuznets hypotesis. From more 

recent works, we have to mention Milanovic (1994), where he suggests an improvement of 

the  original  hypothesis  to  an  'augmented'39 Kuznets  hypothesis  by  also  adding  social 

indicators.  Alvarezgonzales,  Lopez  Menendez  and  Perez  (2004)  tested  the  Kuznets 

38 Kuznets, S. (1955) "Economic growth and income inequality." American Economic Review, Vol. 45, pp. 1–28 
as used in Atkinson and Brandolini (2006)

39 Galbraith and Kum (2003) also mention 'augmented' Kuznets curve, but in a different context.
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relationship  on  the  data  of  Latin  America  to  conclude  there  was  no  the  support  of  the 

hypothesis.

 7.2.1.2 Inequality and Labor Flows

Another  fundamental  opinion was  arrived at  by Lewis (1954)40 with his  theory of 

surplus labor, where he discussed the two sector economy model – industrial and rural, and 

inequality is assumed to be a consequence of the flows of labor between these sectors as a 

result of differences in demand and thus the wages in the industrial sector. Growth in this 

model implicates higher inequality as workers in the industrial sector will become better off 

than the workers in the rural sector due to the difference in wages. His theory however did not 

cause such a huge 'movement' as Kuznets' (Kanbur (2000)).

However,  the  question  of  labor  structure  was  then  brought  into  focus  due  to  the 

investigation of the substantial increase of wage inequality in the United States. This area led 

to almost as rich literature as in the case of Kuznets' hypothesis. The main reason for the 

increase was seen in the skill-biased technological change, for a detailed review of literature 

also on the competitive theory of wage differentials, see Wannel and Ali (2002). International 

technology spillovers and influences are discussed in Berman, Bound and Machin (1997), 

Leamer (1996b), Weiss and Garloff (2005) or Moore and Ranjan (2005).

 7.2.1.3 Trade Liberalization and Globalization in DCs

Another important determinant of increasing inequality is the international trade and 

the process of its liberalization. Increasing world trade integration has certainly had an impact 

on inequality, the opinions on that differ mostly in the size of the impact and its direction. The 

literature  mostly  examines  the  liberalization  episodes  from  transition  and  developing 

countries. From the recent literature, see Krugman (1995), Leamer (1996a), Cline (1997) and 

Yang and Zhang  (2003)  for  theoretical  discussion  and  modeling  of  the  relationship.  The 

empirical  evidence  has  been  collected  by  Cornia  (2003),  Székely  and  Hilgert  (2002), 

McCulloch,  McKay and  Winters  (2004),  Ghose  (2004)  or  Milanovic  and  Squire  (2005). 

Complex reviews have been made by Robbins (2002) or Goldberg and Pavcnik (2004). 

40 Lewis, W.A. (1954) "Economic development with unlimited supplies of labor." Manchester School of 
Economics and Social Studies, Vol. 22, pp. 139-181 as used in Kanbur (2000).
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 7.2.1.4 Inequality and Policy-Making

One  of  the  most  important  areas  that  keeps  being  omitted  is  the  social  and 

redistributive policy. We can highlight El-Hamidi and Terrel (2002) who provide evidence of 

the  impact  of  minimum wages  on  wage  inequality  in  Costa  Rica.  Further  see  Harberger 

(1998), Alesina (1998), Keane and Prasad (2003), Rehme (2003) or on tax policy Eicher, 

Turnovsky and Prunera (2003). In this area, a careful consensus can be seen about the general 

impact of social and redistributive policy: higher expenditures on social purposes together 

with progressive taxation may reduce inequality; but again it depends on many other factors. 

Chong (2001) studied the link between the level of democracy and inequality. 

 7.2.1.5 Natural Resources and Other Country-Specific Endowments

Gylfason  and  Zoega  (2003)  argue,  that  inequality  and  growth  are  endogenous 

variables and the country's abundace of technology and natural resources as well as educated 

labor may play a significant part as it is assumed to be exogenous to the growth models. The 

dependence of both growth and inequality on a country's abundance of natural resources is 

then proven. Another study by Gourdon, Maystre and de Melo (2006) provides evidence that 

the relative endowment with capital and labor as well as with natural resources matters in the 

impact of trade liberalization on inequality.

 7.2.1.6 Data Problems

Apart from the determinants of inequality, it is also worth noting the challenges of 

working  with  the  data.  Atkinson  and  Brandolini  (2006)  summarize  the  evolution  of  data 

availability and coverage of countries for the cross-country comparisons: the first attempts to 

monitor  the development of the inequality were made by the UN in the 1950s and other 

international  bodies  started  to  provide  additional  datasets  in  the  1970s.  Since  then,  the 

coverage has  gradually increased.  An important  set  was  created by Deininger  and Squire 

(1996) resulting in the recent  WIID2a database released in June 2006 as  a  merger  of all 

possible previous datasets. Galbraith and Kum (2003) also questioned the relevance of the 

Deininger and Squire (1996) dataset and introduced their own set based on Theil's measure 

rather than Gini. 
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 7.2.2 Trade Theories and Inequality

It is worth noting how the issue of inequality in developing countries is treated by the 

elementary  forms  of  trade  theories  and  what  implications  can  be  made  of  that.  We will 

mention only the Hecksher-Ohlin and New Economic Geography models,  as it  is  not the 

purpose of this paper to give a wide examination of all the theories.

 7.2.2.1 Hecksher-Ohlin Model

 7.2.2.1.1 Description

The Hecksher-Ohlin model  assumes that  the source of comparative advantages for 

trade are differences in countries‘ endowments with factors of production, e.g. capital K, labor 

L and land M, and trade compensates the relative availability of the factor. International trade 

of products thus hides inside the trade of the factors of production of the country. This indirect 

arbitrage  together  with  the  possibility  to  sell  factor  services  externally also  imply higher 

elasticity and similarity among countries in the demand for inputs. 

The simplest form of the model is in the environment of 2 commodities, 2 factors of 

production and 2 trading counties, but more complicated modifications of this model have 

also been used which eased some of the very restrictive assumptions, e.g. multi-dimensional 

model by Ethier (1984) or Leamer’s extension of factors of production with human capital - 

'Leamer’s triangles'  (Leamer (1995)).  An interesting extension of the HO model  made by 

Kohler  (2002)  introduced  the  possibility  of  companies  outsourcing  abroad  parts  of  the 

production for some costs and then analyzed the resulting general equilibrium model. 

The  crucial  theorems  are  Stolper-Samuelson  (SS)  theorem  and  Factor-Price-

Equalization (FPE) theorem:

 7.2.2.1.1.1 Stolper-Samuelson Theorem

"An increase in the price of a labor-intensive product causes an increase in the real 

wage rate and reduction in the real rate of return to capital". (Leamer (1996a:  p.7)) It 

concludes that an increase in protection can directly increase the real  wage of the 

'scarce' factor of production, which is, in the case of developed industrial countries 

unskilled labor. 
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 7.2.2.1.1.2 Factor-Price Equalization Theorem

FPE implies that  in  the HO framework, the decrease in protection or even totally 

freeing trade in an industry that heavily uses unskilled labor,  would cause the real 

wage to  converge  to  the  international  level  absolutely.  The convergence  of  wages 

would happen through the convergence of the prices of  products  produced by the 

industry to the world level. 

 7.2.2.1.2 Effects of FPE and SS on Developing Countries

The effects of the FPE and SS Theorems can be summarized as follows: they imply 

that  the  liberalization  of  trade  between  the  industrial  and  capital  abundant  North  and 

developing and labor abundant South should make the relatively scarce factor less scarce thus 

less paid for and make the relatively abundant factor of production more worth using, hiding 

inside the comparative advantage of the country, both a factor of production and the price of a 

product. In the case of the North, the relatively scarce factor of production is unskilled labor 

and the abundant factor is capital and in the case of the South the situation is inverse. The 

liberalization of trade thus makes the unskilled labor force in the North relatively less paid 

than  before  and  the  capital  more  paid  –  returns  on  capital  increase.  In  the  South,  the 

liberalization makes the scarce capital less expensive and the labor more paid for, so this 

effect might reduce the poverty of low qualified labor in the South countries and make capital 

more available for the local people. This should result  in a widening gap of inequality in 

internal income distribution in the North and reducing the inequality in the South. The overall 

effect of the FPE theorem should cause the reduction of the inequality between the North and 

South (Cline (1997)). 

 7.2.2.1.3 Problems

However, there are many empirical problems this model has to face. First, there is the 

problem with the volume of trade between North and South. The HO theory implies that the 

more different countries, the more trading with each other there should be. Second, the cross-

country evidence does not support the theory that trade liberalization is connected with lower 

inequality, but rather higher, as Kremer and Maskin (2006) have shown in the example of 

Mexico. They show that the real effect was caused by the outsourcing of multinationals of 
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skill-intensive labor which was  higher paid for than in other industries, and so inequality 

rose.  Similar  is  the  experience  from  other  countries  –  e.g.  in  Argentina  (Galiani  and 

Sanguinetti (2003)).

 7.2.2.1.4 Defense of HO Model

However, in defense of the HO model,  there have been various modifications of this 

model developed, as mentioned above. Kremer and Maskin (2006) developed a model on the 

basis of HO by extending it with three skill-types of labor, that can satisfy the two paradoxes. 

The  result  of  the  impact  of  trade  liberalization  depends  on  the  relative  skill-levels  and 

abundance  of  workers.  Generally,  they  conclude,  the  within-country  inequality  tends  to 

increase, but no conclusion can be made about the impact on international inequality. Another 

extension is used by Goldberg and Pavcnik (2004). 

From the empirical evidence we can mention Gourdon, Maystre and de Melo (2006), 

who suggest that greater openness in rich countries well endowed with highly skilled workers 

raises inequality, but it decreases in countries with primary educated labor. After an extension 

of  the  HO model  with  non-tradable  commodities  where  those  with  little  or  no-educated 

workers tend to work, trade liberalization in countries rich for this factor of production is 

likely to be associated with increases in inequality.  This concludes that we cannot simply 

reject this model as being totally irrelevant when speaking about international trade.

 7.2.3 New Economic Geography Model 

 7.2.3.1 Description

NEG was developed to explain the existence and analyze the consequences of big 

agglomerations around the world by Paul Krugman in 1990s. Here is a short overview of the 

NEG concept as surveyed in Mikkelson (2004):

 There are many opposite centripetal and centrifugal forces that influence the size and 

dynamics of clustering agglomerations. The main result is that the existence of agglomeration 

increases mean income in an economy, but how does it affect the distribution of  income? The 

answer based on this model is not very specific: The rents from agglomeration may come out 

depending on the market structure. They can reflect lower consumer prices, profits, increased 
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returns to specific factors in the economy independently on the sector of their employment. 

The distribution of rents will reflect the relative factor intensities  in production in the cluster 

versus  non-cluster  industries.  The human capital  that  is  being relatively more  intensively 

employed in the cluster industries should be thus more paid for than the human capital (and 

also the rest of the factors of production) in the non-cluster industries. This creates motivation 

for human capital to concentrate in the clusters, which conversely increases the competition 

there and makes it relatively scarce and more paid than in the non-cluster industries. The 

crucial criterion will thus not only be geographical mobility and local or regional availability 

of the most demanded factor in the cluster, but also the inter-sectoral mobility. 

 7.2.3.2 Globalization in NEG

Increased mobility of goods and factors in all markets (which is, in fact, globalization 

by definition) generally increases the size of a cluster, but reduces the number of clusters, so 

the  location  of  the  remaining  cluster  also  plays  an  important  role  in  the  question  of 

international  and  interregional  inequality.  The  process  of  global  integration  opens  the 

opportunity  for  companies  to  manufacture  anywhere  in  the  world  –  to  seek  the  optimal 

location of its production. The optimal location of  production depends on the size of the 

remaining barriers and the size of the local  market,  but also on the complex institutional 

framework and pecuniary externalities specific to the country. The quest for governments is to 

acquire most of these clusters or to help develop new ones using the so called process of 

increasing  national  competitiveness,  which  has  been  a  popular  agenda  since  the  public 

announcement of  the Lisbon strategy.

 7.2.3.3 Consequences for Inequality 

The  NEG  model  points  out  not  the  inter-country  inequality  but  the  inter-place 

inequality between big agglomerations and the 'countryside', so in this case the statement that 

'global inequality is increasing' means that the people in big cities are relatively richer to those 

living elsewhere. With increasing labor mobility as one of the centripetal forces, the human 

capital  (people) in clusters should be paid more than on the peripheries so the inter-place 

inequality should increase due to globalization. The fact that NEG does not take borders into 

account is very interesting, but still the empirics show that 'borders matter.'   
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 8 Model

In this part of the work we try to show, how the statement on the development and 

impacts of determinants can be affected by the choice of the method of evaluation. We use 

three  different  methods  in  our  estimations  with  different  outcomes.  The  relevance  of  the 

statements  about  inequality  can  be  also  influenced  by  the  relevance,  comparability  and 

availability of particular data for analysis. First we provide a description of the data used, then 

we specify the model to discuss the outcomes.

 8.1 Data Description

 8.1.1 Ginis

We construct an unbalanced panel of inequality estimates using time series data on 

income inequality across the selected developing countries. Our sole source of these estimates 

was  the  UNU/WIDER  (2006a)  World  Income Inequality  Database  WIID2a41,  which  was 

created as a compilation of a previous version of WIID1.0 and other sources, mainly a revised 

dataset of Deininger and Squire (1998), Transmonee data from UNICEF/ICDC, various other 

individual  inequality  projects  and  national  statistical  office  estimates  (see  UNU/WIDER 

(2006b)). Although it contains 4664 observations covering 152 countries, it has to be treated 

with caution like other similar databases, as noted in Atkinson and Brandolini (2001), who 

discuss quality and consistency in the income data across countries. With respect to this, the 

authors of the database tried to set the preferred conceptual base and indicate each observation 

with as much information as possible. 

Being particularly careful, we selected the desired inequality data on the developing 

countries  first  by  choosing  the  area,  population  and  age  coverage  to  cover  whole  area, 

population and ages. Then we endeavoured to use only the Ginis which are consistent in time. 

As the most desirable indicator of income, we chose disposable income as defined in the 

chapter Definitions. However, due to a lack of data on many of the LDCs, we also decided to 

use the consumption concept and in the regression model to distinguish these two concepts 

with a dummy (DM). We chose a person as the basic unit of analysis, but in the case of three 

41 By the time of finish of this paper a new version was already available.
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countries (Czech Republic, Romania and Taiwan) we decided to use household as the time 

series on the basis of the fact that  it was much better than when using a person. Again we 

introduce a dummy (CI) to distinguish this difference. Unfortunately, this approach introduces 

heteroskedasticity  as  the  variance  of  income  will  be  different  from  the  variance  of 

consumption, especially then for person and household unit of analysis. 

The time period was set as 1985 – 2002 as the coverage went sharply down from year 

to year when moving further back into history. 

After  selecting  these  criteria,  the  WIID2a  database  showed  a  rich  pool  of  data. 

However,  there  were  many times  two (or  up  to  five)  observations  for  a  country/year.  It 

happened to the surveys where the decile data were available as well. One Gini for the same 

year was the one indicated by the original source of data and a second one was computed by 

the World Bank or a team of Deininger and Squire.When chosing the relevant time series, we 

preferably chose the Ginis with the highest indicated quality, then from the same source and 

finally,  the computation undertaken by the Deininger  and Squire  was chosen as  the most 

reliable source. The last criterion was the requirement to have at least three observations per 

country per panel. Finally we received 45 panels of countries with 295 observations42. It is not 

much, but due to the strict requirements we believe that all of them are fully comparable. 

 8.1.2 Explanatory Variables

Many of the rest of the variables we took from the new databases of the UN Common 

Database (2007). 

● As an indicator of economic development we chose GDP per capita measured 

in current international dollars as estimated by the World Bank. For Taiwan and the 

former Republic of Yugoslavia, we took the data on GDP per capita PPP from the 

Milanovic database originally created for Milanovic (2005b) as these two countries 

were not available in the UNSD database. The data is deflated into 1990 USD by GDP 

deflator (UN estimates) taken also from UN database. 

● Price level is expressed as the overall CPI index calculated by IMF, base year 

2000. Missing data were arrived at with data from calculations of ILO or calculated 

using GDP deflator series of UN estimates. The reason for including level and not 

42 For details of coverage, see Table 8 in the Appendix, part 10.2. 
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year-to-year ratio is that the explained variable is also not in the form of changes but 

overall level of inequality. 

● Ratio of FDI on GDP was taken from UNCTAD database. By FDI we chose 

only stock inward as it is much more stable than flow. Data on workers' remittances 

were also taken from UNCTAD and are measured in millions of dollars. It is supposed 

to be  agood proxy of private transfers from outside of the economy. 

● The  general  government  consumption  as  a  fraction  of  GDP in  percentage 

points refers to all current spending for purchases of goods and services by the state, 

including intelligence and security, but not military expenditures. As such, it is a very 

good proxy of the government's  involment in  the economy.  Data were taken from 

UNCTAD (2007) database. 

● The proxy of democracy was taken from Polity IV Project by CIDCM (2006) 

and ranges values from 0 to 10, where 0 is least and 10 is the most democratic country. 

● Apart  from these,  we also took a dummy indicating whether the country is 

considered to be low income or middle income and a conflict dummy which was taken 

from the CSCW (2006) database. 

● A dummy indicating  whether  the  country  is  considered  to  be  low-income 

comes from the definition of the UN.

See summary in Table 4. The values are already in log form.
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 8.2 Model Specification

The major interest of this study is to try to explain the level of income inequality by 

using the assumed explanatory variables in the developing countries. We are trying to identify 

if  the variables chosen have any impact on inequality in developing countries,  which are 

supposed to have some characteristics in common. However, we have to keep in mind that the 

countries selected come from all  around the world and the selected variables are still  too 

rough to explain the level of inequality,  so the results  may,  but also may not have a real 

importance. 

When deciding on which variables to select, we wanted to use level-on-level variables. 

We took the level of GDP per capita PPP rather than its annual change, the same with the 

price level and with the rest of the variables. The choice also comes from the avialability of 

data on countries, but generally, we wanted to include the macroeconomic as well as socio-

political characteristics of the country. Apart from that, we added the proportion of inward 

FDI stock on GDP, because it should well proxy the involvement of foreign capital in the 

economy in the long term view. We thought of using more variables, but we decided not to 

use them as the model might become overspecified.

The model in panel-estimation  has generally this form:

GINI=it0GDP it1GDPS it2 CPI it4 GGDPit5 FDIGDPit6 DEMOCR

7CONFLICT it8 DM i9CI i10 LDC iit ; i=1, ... ,45 ; t=1,... ,18 ,

where  i represents country index and  t the time period,  GINI is the Gini coefficient,

i is a country specific intercept,  GDP is GDP per capita in international 1990 constant 

USD; GDPS is its squared value used due to the idea of quadratic relationship with GINI, CPI 

is overall price level; GGDP is the share of government expenditures on GDP, FDIGDP is the 

ratio of stock inward direct foreign investments on GDP in percentage points, DEMOCR is an 

index of democracy in the country ranging from 0 to 10; CONFLICT is a dummy indicating 

war or inner conflict; DM is a dummy indicator of income concept taken – 1 for consumption 

and 0 for disposable income; CI is a dummy indicator of unit of analysis – 1 for household 

and 0 for person; LDC is dummy indicating low income countries on the basis of definition of 

UN. The error term is assumed to be it ~ IID 0, e
2 43. 

43 However, these conditions are so rare that is almost unrealistic to expect that OLS will suffice for such 
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All  variables  enter  the  regression  in  natural  logarithmic  forms except  dummies to 

express the impact on  GINI as an elasticity of particular variable. The problem of zeros is 

treated by adding 0.000001 to the variable. GDPS is a value of squared GDP in logarithm as 

the relationship is assumed to be quadratic.  These two variables, however,  will  be highly 

correlated so the regression will be repeated again with the exclusion of GDPS. 

 8.2.1 Methods Used

Before we start  the regression,  we examine a  correlation matrix which should not 

indicate  any significant  correlation  among explanatory variables  except  GDP and  GDPS,  

which are assumed to be highly correlated. This is only a very superficial test that can uncover 

only correlation, but the rest of the collinearity will remain hidden. The multicollinearity will 

probably be present as we use five variables connected with GDP (GDPS, FDIGDP, GGDP). 

We  will  use  test  based  on  variance  inflation  factors  (VIF)  to  reveal  any  undesirable 

multicollinearity.

 8.2.1.1 Pooled Regression

To begin with a traditional method, we run a standard OLS pooled regression with 

robust standard errors, while ignoring country- and temporal-specific effects. To see, why this 

approach  is  not  enough,  Galbraith  and  Kum  (2003,  pp.540-541)  state,  that:  "Several 

considerations  render  this  cross-sectional  approach  undesirable.  First,  we  are  concerned 

mainly with the within-country evolution of inequality ..., whereas a cross-sectional approach 

relies  mainly on between-country variations.  Second,  country-specific factors that  may be 

unobservable or excluded from the model are not controlled for in this framework. Third, a 

cross-section approach is valid only if the relationship of inequality to economic development 

is homogeneous across countries .... Since this is an implausible assumption, it is not safe to 

rely on the estimates from cross-sectional analysis exclusively."

 8.2.1.2 Fixed-Effects vs. Random-Effects

Third, we run a fixed-effects panel regression against random-effects estimation and 

compare these two with a Hausman specification test, which will show whether the intecepts 

models and we could use the OLS estimation by fixed- or random-effect model (Davidson and MacKinnon 
(1993)).

63



Lubomír Cingl

are uncorrelated with other explanatory variables. The use of panel data allows us to control 

for unobservable time-invariant country-specific effects that result in a missing-variable bias 

as recognized by e.g.  Deininger and Squire (1998) and Ivaschenko (2003). To control this 

bias, we can use the country-specific intercepts in the fixed-effects model setting, which can 

also  help  us  with  problems concerning heteroskedasticity  that  come from the  differences 

across countries (Ivaschenko (2003)). We will use the fixed-effects model if the Hausman test 

proves  the  correlation  of  country-specific  intercept  with  regressors  of  a  5%  level  of 

significance. 

However, this approach also has disadvantages: the estimates are less efficient, less 

precise especially when most of variation in data are assumed to be due to cross-country 

differences, we lose degrees of freedom, which is a problem for small samples (Ivaschenko 

(2003)).  Given  the  observations  are  missing  randomly  and  the  residuals  are 

it ~ IID 0, e
2 , the OLS estimator is assumed to be best linear unbiased estimator (Hsiao 

(1986)44).  However, as Galbraith and Kum (2003) mentioned, most of the variation (more 

than 75%) is better explained by cross-country differences than within-country differences 

over time, which contributes to the explanation of the existence of heteroskedasticity, which 

was indicated by Breusch and Pagan LM-test. The estimated coefficients made by the OLS 

method will then possibly be biased and inefficient and the p-values may not indicate the real 

significance of the variable. 

 8.2.1.3  Fixed Effects with AR(1) Disturbances

Afterward we test the panels for panel-level autocorrelation. The structure of errors is 

assumed to be heteroskedastic but uncorrelated across panels, as the within-country inequality 

is assumed to be influenced only by the within-country parameters45. To test for the presence 

of autocorrelation we have to use either a modification of the Durbin-Watson test created by 

Baltagi and Wu (1999) for unbalanced panels,  or  rather a  test  derived by Woolridge (see 

Woolridge  (2002)46)  for  first-order  autocorrelation.  If  the  Woolridge  test  indicates  no 

44 Hsiao, C. (1986) "Analysis of Panel Data."  Cambridge University Press,Cambridge, as used in Ivaschenko 
(2003)

45 The explanatory variables can however show a correlation as an impact of being part of certain group, say 
regional or economical. In this case the optimal solution is to implement one-nested random effect model, see 
Appendix. 

46 Woolridge, J. (2002) "Econometric Analysis of Cross-Section and Panel Data." MIT Press, pp. 130, 279, 
420-449 as used in Stata online help http://www.stata.com/support/faqs/stat/panel.html 
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autocorrelation, we can rely on the fixed-effect model, or if the autocorrelation of  residuals 

could not be rejected, we will use a method that can deal with this problem.

We will try to correct the estimations for the autocorrelation of residuals so that we 

will use a panel estimation with a correction for autocorrelation and for heteroskedasticity as 

well.

As  the  most  suitable  method  that  can  correct  heteroskedasticity  and  first  order 

autocorrelation,  we  decided  to  choose  just  an  extension  of  fixed-effects  by  AR(1).  This 

method fits cross-sectional time-series regression models when the disturbance is AR(1). This 

estimate can be used even if panels are unbalanced and observations are unequally spaced in 

time, as proposed by Baltagi and Wu (1999) and used by Galbraith and Kum (2003). When 

using this method, we assume that the explanatory variables are deterministic. The authors 

claim that this procedure is simple to compute and provides natural estimates of the serial 

correlation and variance components parameters47. 

 8.2.2 Expected Behaviour of Explanatory Variables

● GDP per capita PPP

This  variable  GDP and  its  squared  value  GDPS represent  here  the  idea  of  a 

'Kuznets'-like relationship as discussed above. The dependence is expected to be that 

00  and 10 , as normally assumed when testing this relationship. However, 

if we assume that the data are collected from the downward portion of an inverted-U 

curve, it can show as assymetric and 00 ; 10 with 'heavy' right tail (Galbraith 

and Kum (2003)). 

If we assume a model with GDP only, we will expect the sign to be positive, as the 

countries in the initial stages of growth are not expected to have strong demands on 

redistribution and thus the inequality is thought to increase.

● CPI

This variable is more difficult to explain as it is not the usual inflation we think of. The 

explanation of it is that the level of the overall price level might be connected with the 

level of inequality in the way relative to the base year, which was chosen to be the 
47  As the estimation methods get more rigour, we have to stress that the aim of this work is neither to examine in detail 

methods used nor to proove it. We only use it, as it is one of the suitable methods for the data selected and we discuss the 
possible pitfalls and advantages of methods used. For a breif overview of the methods used, see Appendix.
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year 2000, and the relative development of price level to the base year might explain 

the development of inequality to the base year. When growing fast,  the price level 

should affect the incomes of the poor more than of the rich, but it is also often a sign 

of turmoil in the economy, so it accompanies economic problems, which are thought 

to negatively influence the income inequality.

● Share of Goverment on GDP

The  share  of  government  purchases  on  GDP is  supposed  to  proxy  government's 

involvement in the economy. With higher share on the GDP, the state is also expected 

to redistribute more than the more liberal governments. Hence, this variable should 

have a  negative sign as the more goverment  is  involved in the economy,  the less 

unqeual the society is expected to be (Keane and Prasad (2003)).

● FDI/GDP Share

Share of foreign direct investment indicates the importance of the presence of foreign 

capital in the economy. Theoretically, we can expect the foreign capital to operate in a 

few  segments  of  economy  paying  higher  wages  than  the  local  competition  thus 

increasing the income inequality of the country.  However, Te Velde and Morrissey 

(2002) in the analysis of impact of FDI on the distribution and level of wages in Asia 

showed that  wage  inequality  increased  in  Thailand,  but  decreased  in  5  other  East 

Asian countries, so it is not a good idea to generalize the impact of FDI. The authors 

claim that the effect of FDI depends on how the economy is prepared to absorb the 

positives FDI bring. Generally, we will assume that the impact should be positive. This 

variable is supposed to be a proxy for the connection with the global economy48.

● Democracy Index

The effect of the level of democracy in the economy can be summarized as follows: 

"...there  appears  to  be  a  strong  link  between  democracy  and  inequality,  too.  For 

countries  below some "democracy level” such a  link is  positive,  but for  countries 

above it, the link is negative. Poor and highly unequal countries are the ones where 

such a link tends to be positive." (Chong (2001: pp. 25)). Hence, the sign is expected 

to be positive.

● Conflict Dummy

48  Normally is used openness, which is sometimes also used as an instrumental variable, see Milanovic (2005).
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The presence of a conflict suggests higher, more unequal distribution of income as the 

economy will be less stable and exhausted by war. In such cases, usually power and 

wealth  flow  into  hands  of  the  stronger,  hence  the  expected  sign  is  positive. 

(Ivaschenko (2003))

● LDC Dummy

The fact that some countries fare much worse than others might also play a role in the 

inequality matter. The LDCs may have higher inequality due to low growth and low 

stability of  general  conditions in  the economy.  The middle  income countries  have 

made  significant  progress  (Milanovic  (2005))  and  therefore  they  may  show  a 

difference in the level of inequality. 

● DM and CI Dummies

Indicators of different methodology may indicate whether one concept is significantly 

different  to  another  and show the magnitude.  Apart  from that,  it  can  also show a 

difference  between the groups they specify. The consumption concept is used more in 

the African countries, so it might be connected with higher inequality.
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 8.3 Regression Results

The correlation matrix indicates  significant  correlation (-0.9947) between variables 

GDP and GDPS, which were assumed to be highly correlated. We will run the regressions for 

both models with the squared GDP and without, as this artificial relationship can introduce 

distortions  into  our  computations,  as  will  be  shown  by variance  inflation  factor  test.The 

unbalancedness of panels can be expressed as that APUI49 = 0.753.  

 8.3.1 Pooled Regression:

We run regression of models by using plain cross-sectional OLS. White's test and also 

Cameron  and  Trivedi's  test  for  heteroskedasticity50 can  not  reject  the  existence  of 

heteroskedasticity in our sample on a 1% significance level as assumed, so we should try 

using a heteroskedasticity correction in the form of robust standard errors. Before that, we 

also run a variance inflation factor test, which indicates a great multicollinearity51 connected 

to variables GDP and GDPS. This can seriously affect the p-values of the full model, so with 

respect  to  the  significance  of  variables,  we  will  refer  to  the  model  without  the  squared 

variable. 

As noted in the specification of the model, this method does not take into account the 

between-country  variations  or  time  variations  and  it  assumes  that  the  countries  are 

homogenous in the relationship of the explanatory variables to the dependent variable. 

The two variations of models in pooled regression are:

(1) GINI=0GDP1GDPS2 CPI4 GGDP5 FDIGDP6 DEMOCR           

7CONFLICT8 DM9CI10 LDC

(2) GINI=0GDP2CPI4 GGDP5 FDIGDP6 DEMOCR7CONFLICT

8 DM9CI10 LDC

49 APUI is Ahrens-Pincus unbalancedness measure. This measure is a number between zero and one, with 
values closer to zero indicating more unbalanced data. APUI=1 means the data is balanced.

50 White's test: 58
2 = 154.04, p-value = 0.0000; Cameron and Trivedi's decomposition of IM test: 69

2 = 
183.01; p-value = 0.0000

51 VIFGDP  = 366.86; VIFGDPS  = 344.1. When the values are over 10, the multicollinearity affects the 
estimation. After dropping GDPS the VIFs are all below 10.

68



Lubomír Cingl

69



Lubomír Cingl

 8.3.1.1 Evaluation of Results (1)

The signs of coefficients of GDP and GDPS are as assumed positive and negative, so 

the 'Kuznets' quadratic relationship holds. Results of the model (2) show that CONFLICT and 

LDC are not significant on 10% level (see Table 5). Coefficient of FDIGDP implies increases 

in inequality with a greater presence of foreign capital in the country. On the other hand, CPI 

and GGDP are negative, so if there is an increase in the price level, it is supposed to have a 

decreasing effect on inequality, similarly to higher government share on GDP. A coefficient of 

variable  DEMOCR is  significant  and positive as assumed,  but  has a  very low magnitude 

compared to the other significant ones. The inequality seems to be unaffected by the existence 

of conflict in a country or by being among the low income countries when compared to the 

rest of developing countries. 

It is interesting that the dummies that distinguish the concepts of Ginis taken DM and 

CI are both significant and both have negative signs. This suggests that if a Gini is taken from 

the consumption concept or from the income concept but with the unit of analysis being a 

household, it has to be discounted by the relative magnitude of the particular coefficient. R-

squared suggest that  this model explains variability of GINI from 47.7%, which is not bad – 

but below the imaginative treshold of 60%, and still we have to keep in mind the limits of this 

approach. 

 8.3.2 Panel Estimation

As  noted  in  the  specification  part,  panel  estimations  have  many  advantages  over 

simple cross-sectional regression as it takes into account the cross-country variations as well 

as time patterns if they are present. We chose fixed-effects setting for our estimation, as the 

Hausman test of specification did rejected the random effects on 1% significance level in the 

first  case,  in the model with ommited  GDPS it  was rejected on 2% level52.  Fixed effects 

should also have better properties for our purposes, as noted in the specification part. For the 

panel analysis we do not include country-specific variables, e.g. we exclude DM, CI and LDC 

as the information they contain will be added into a country-specific intercept. We also set the 

standard errors to be robust to heteroskedasticity and thus be computed using panel-block 

52 H 0 : Random-effects vs. Fixed effects. 4
2 = 97.649, P-value = 0.0000; 3

2 = 1081.8, P-value = 0.0000
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omega matrix with no correction for the degrees of freedom.53

(3) GINI=it0GDP it1GDPS it2 CPI it4 GGDPit5 FDIGDPit6 DEMOCR  

7CONFLICT itit ; i=1, ...,45 ; t=1,... ,18

(4) GINI=it0GDP it2CPI it4 GGDPit5 FDIGDP it6 DEMOCR

7CONFLICT itit ; i=1, ... ,45 ; t=1,... ,18

53Heteroskedasticity correction: Is the right one? We do not know the structure of variance of the disturbances. 
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 8.3.2.1 Evaluation of Results (2)

In Table 6 you can see the results of the fixed-effects regression. In the full model, the 

autocorrelation of residuals was detected54, so the p-values may not be relevant. The estimated 

coefficients of GDP and GDPS are not similar to the coefficients from pooled regression as 

they do not confirm the existence of 'Kuznets' relationship on 10% significance level and also 

the signs are reversed unlike in the previous case. In the model without  GDPS,  GDP has 

positive sign, which would suggest that the 'Kuznets' hypothesis does hold. Coefficients of 

CPI and GGDP are significant and negative; FDIGDP significant and positive, with similar 

interpretation to previous results, but the magnitudes are lower.  DEMOCR  in this model is 

insignificantly different from 0. 

 8.3.3 Fixed Effects with AR(1) Disturbances

As the panels were found to have autocorrelated residuals, we moved to an advanced 

method of estimation that can deal with this problem. There are several methods that can be 

used, but as we wished to maintain the consistency of our interpretation, we decided to use 

only an extension of fixed effects with AR(1) disturbances as in Baltagi and Wu (1999).

The models will have form of 

(5) GINI=it0GDP it1GDPS it2 CPI it4 GGDPit5 FDIGDPit6 DEMOCR  

7CONFLICT itit ; i=1, ...,45 ; t=1,... ,18

(6) GINI=it0GDP it2CPI it4 GGDPit5 FDIGDP it6 DEMOCR

7CONFLICT itit ; i=1, ...,45 ; t=1,... ,18 ,

where residuals have form of  it=it−1it , where  it ~ IID 0,
2 is assumed to be 

standard white noise and  is correlation of residuals. The estimation of this parameter is 

based on Durbin-Watson statistic.

 8.3.3.1 Evaluation of Results (3)

This estimation technique should give the most appropriate results, which are shown 

in Table 7. The complete model now confirms the 'Kuznets'  curve to be present on a 1% 

54 Woolridge test did reject H 0 : "no first-order autocorrelation": (1): F(1,22) = 4.635, p-value = 0.0426; 
(2): F(1,22) = 4.658, p-value = 0.0421
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significance level, both GDP and GDPS are significant and have the signs as predicted. In the 

model with GDPS excluded, GDP, CPI, GGDP and CONFLICT are significant on a 5% level 

and FDIGDP is significant on 10% level. A coefficient of  GDP is positive, which confirms 

our predictions. DEMOCR is in both models (5) and (6) assumed to be 0. Differences to our 

previous results are only that GGDP has a positive sign and so it implies that the higher share 

of government expenditures on GDP, the higher the level of inequality, which looks a little 

bewildering. Conflict dummy is, as in the previous case, negative, which again seems a little 

suspicious. Coefficient of determination within panels equals to 0.863, so our variables are 

assumed to explain the variability of GINI from 86.3%.

 8.1 Conclusion and Comparison of Estimates

The widespread  discussion  on the  determinants  of  inequality can lead  to  different 

results not only due to differences in the methodology of measuring inequality, but also due to 

different  estimation  techniques  as  presented.  The  fact  that  the  behavior  of  data  that  can 

seriously affect  the  resulting magnitude of  coefficients  and also their  significance can be 

easily ommitted makes the estimation of it an even more challenging discipline. From our 

results this is obvious. 

 8.1.1 Kuznets Relationship

The assumed 'Kuznets inverted U' relationship was tested in models (1), (3) and (5), 

but was confirmed only in (1) and (5), and in the simple fixed-effects model it was even 

reversed.  We  refused  to  comment  the  p-values  of  these  models  because  of  the  high 

multicollinearity except GDP and GDPS, which can, however, also be affected. The quadratic 

relationship in the desired "inverted U" shape was confirmed in the pooled regression on 10% 

significance level and in the model (5) on 1% level. However, in the model (3) the hypothesis 

that  these  coefficients  are  zero  (separately)  was  not  on  a  10%  level  rejected.  The  most 

appropriate  model  seems to  be  (5)  for  us,  hence we do  not  reject  the  hypothesis  of  the 

quadratic relationship.
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 8.1.2 Models without GDPS

In the case of models without  GDPS, (2) our prediction of a positive relationship of 

GDP and GINI was not confirmed, whereas with (4) and (6) it was. CPI has, in all models, a 

negative effect on inequality and it is also significant on 5% in all three models.  FDIGDP 

behaves in the same way as CPI – it keeps being significant and its sign does not change from 

being positive. GGDP is in (2) and (4) positive, but in (6) negative, which is contrary to our 

predictions.  DEMOCR was  significant  only  in  (2),  but  the  magnitude  of  coefficient  was 

relatively very small.  CONFLICT dummy is significant only in (6) and it is negative. The 

differences  in  methodology  of  GINI taken  were  taken  into  account  only  in  the  pooled 

regression, where they showed up to be both significant and negative. This fact could be not 

only due to different the methodology chosen, but also due to the selection of countries by the 

dummies, which can express a group-common moves in inequality. 

The pooled regression explained the variability of  GINI only from 47.7%, but  the 

model  with fixed-effects from 89.6% and finally model (6) from 86.3%. The fact  that  in 

model  (2) the R-squared is  so small  may be explained by the regional and cross-country 

variations.55

55 We would like to add that the methods used were chosen for simplicity and logical consequence, but there 
exist methods that are more appropriate for examination of these data, and we show the most interesting one: 
the  nested-error  component  model  in  the  Appendix.  There  may  be  also  used  e.g.  FGLS  with  AR(1) 
disturbances unique for each panel and others.  The area of econometric modelling on unballanced panels 
have been one of  very progressive areas of econometrics in the recent times. Using these techniques is 
however beyond the scope of this  paper.
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 9 Conclusion

This paper tried to reveal some of the current state and also part of the history of the 

debate over the development of income inequality. After setting the definitions, we briefly 

looked at  the  history of  the  inequality  in  human society,  discussed  the  'optimal'  level  of 

within-country inequality and also the feasibility of international redistribution with regard to 

the current state of international inequality (type-1) and the level of international transfers. 

We went a little deeper into the examination of the measures of inequality mentioning 

that the choice of a measure has to be made carefully as they differ in many properties. We 

focused mainly on Theil's index and the Gini index (and their particular generalizations) and 

discussed the decomposability of both, as it seems to be a controversial part of this area. The 

chapter  about  measures  of  inequality  ends  with  a  brief  concern  about  the  evaluation  of 

inequality measuring, as it is too large to be reviewed in this paper. 

In the empirical part we first looked at the main practical approaches of measuring 

world inequality, then we went through the dynamics of the three main concepts to refer the 

reader to particular literature as there is not a wide concensus in this area. Afterwards, we 

discussed the determinants of income inequality with attention paid to the determinants of 

inequality in  developing countries.  This  problem of  globalization was  examined from the 

point  of  view  of  two  trade  theories  –  the  Hecksher-Ohlin  model  and  New  Economic 

Geography. 

The last part was an econometric model analyzing the determinants of within-country 

inequality  and  the  Kuznetz  relationship  in  the  developing  countries,  where  the  data  was 

available. We used three different methods of computing the relationships and we concluded 

that  the  results  are  eventually  according  to  our  predictions,  but  vary  from technique  to 

technique. Our results from the model with linear relationship of GINI and GDP suggest that 

growth of GDP will, in case of developing countries, lead to  higher within-country inequality.

To conclude the development of inequality, we have shown that the result depends first 

on the choice of the type of inequality we examine; on the choice of the measure of inequality, 

as they have different properties; on the choice and quality of the data we collect; and finally 

also  on  the  choice  of  an  appropriate  evaluation  technique.  This  may  explain  the  wide 

disagreement on the development of world inequality among academics as well as the public.
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 10 Appendix 

 10.1 Review of the Most Common Measures of Inequality

The following pages contain a review of most common measures of inequality except 

of  Gini and  Theil indices, as they have already been introduced. We took inspiration from 

Foster and Sen (1997), Sen (1973),  mostly.

 10.1.1 Range and Range Ratio

Range and  range  ratio  are  considered  to  be the easiest  and most  comprehensible 

indications:  Range is  defined simply by subtracting  the  lowest  from the  highest  level  of 

income and divided by mean income. 

E=
Max y i−Min yi



The  range ratio is ratio of a certain percentile above the median by the value of a 

percentile below the median. 

The ratio of percentile/quantile/deciles is another popular ratio  of population and their 

respective distribution of income. The problem of these indicators is that they compare only 

two data points and ignoring the distribution between the rest.

 10.1.2 The Relative Mean Deviation

If we try to compare not only two data points, but the whole sample, we can look at 

the deviations of the data with the mean income, sum the absolute values of these differences 

and than look at it as on a proportion of total income. 

M=
∑
i=1

n

∣− y i∣

n

,

or alternatively for continuous probability density f(x)

M= 1
∫−∞

∞

∫
−∞

∞

f x f  y∣x− y∣dxdy

The problem is, that the relative mean deviation is insensitive to transfer of income 
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from a poor man to a rich man, so called Pigou-Dalton condition.

 10.1.3 Variance and Coefficient of Variation

Variance is another easy way how to measure inequality the of the individual’s 

incomes. If we square the gaps between the income of each person in the sample and the 

mean income, it will be sensitive to redistribution of income between rich and poor.

V=
∑
i=1

n

− y i
2

n

Although being computed very easy, variance is not an ideal measure of inequality 

since it does not fulfill other requirement on measures of inequality – it depends on the mean 

income level. One distribution can show greater relative variance than another but ending 

with the same value of V. 

The coefficient of variation does not have this problem. It is simply the standard 

deviation of a variable divided by the mean. 

C=V


C  can spot  the  difference  in distribution  when income is  transferred  and it  is  not 

influenced by the different mean. However,  C has the property of neutrality of transfers – it 

assigns the same value to the transfers between the person i and its income y i  and person 

with income y i−d  without respect to the level of y i , and we might require the measure 

of inequality to be more sensitive to the transfers at the lower levels of income relatively to 

the higher levels. Transfer of a 100€ from an agent with 200€ to an agent with 300€ should 

get more importance from the social point of view than transfer of the same amount between 

agents with 1000000€ and 1000100€ (Sen (1973)). On the other hand, when we add in with 

this additional criterion the theory of diminishing marginal utility, it means on general adding 

the  normativeness  of  the  measure  of  inequality.  This  property of  the  following measures 

should be then kept in mind in the evaluation and further discussion.

 10.1.4 Standard Deviation of Logarithms

The  first  way  how  to  incorporate  the  greater  importance  to  the  lower  tail  is  to 
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transform the data with logarithms. This transformation also eliminates the arbitrariness of 

units or any absolute levels.We can use the arithmetic or geometric mean, but more common 

seems to be the arithmetic one: 

H=∑i=1

n

log−log y i
2

n

This measure is sensitive to the transfers in the lower tail of the distribution, but on the 

other hand, H reduces the deviations and softens the reflecting of inequality. Another thing is 

that  H can  cause  problems  when  we  define  the  social  welfare  function  to  be  concave. 

Furthermore, although at very high levels of income, it can also deviate the Pigou-Dalton 

condition (Sen (1973)).

 10.1.5 Robin Hood or Hoover Index

This index comprises of the share of the population income that has to be redistributed 

in order to make population equal. It is closely connected to Gini coefficient. Graphically it is 

the vertical distance between Lorenz curve and the diagonal, so called Lorenz distance. It is 

not very commonly used.

R=Max x−L x 

 10.1.6 Dalton's measure

As  the  first  normative  measure  to  be  introduced  here,  Dalton's  index explicitly 

incorporates normative judgment about social welfare. Dalton (1920)56 stated that any relevant 

measure of economic inequality must be concerned with economic welfare.  This measure 

comes from the utilitarian framework – he chose the ratio on basis of difference of the utility 

of the actual distribution of income and the utility of the equal distribution of income. His 

welfare function is strictly concave and the same for every agent and utility of every agent is 

supposed to be positive, which from our point of view does not seems to be optimal, as it 

would reach maximum had the distribution of income be equal. The optimal distribution is the 

one that maximizes rate of growth. 

56 Dalton, H. (1920) "The Measurement of Inequality of Incomes."Economic Journal, Vol. 30, pp. 348-361 
September. As used in Sen (1973)
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D=
∑
i=1

n

U  y i

nU 

 It has also other problems, such as invariance to linear transformations and others. We 

shall discuss the optimal level of inequality later on.

 10.1.7 Atkinson Index

Atkinson (1970)57 derived an index by calculating the so called equally distributed 

equivalent income of a given distribution and total income, which is defined as the level of 

income per capita, which would make the society equal had everybody received it, to the total 

welfare generated by the actual income distribution. This approach generates a whole class of 

measures, which all are determined by use of particular welfare function.

The equally distributed equivalent income can be given for example like this:

ye=[∫i=1

n

f  y ⋅y1−e]
1

1−e 

; e∈0 ;∞ ,

where e is the inequality aversion parameter, which reflects the society’s preference 

for equality. When positive, it implies that the society is averse to inequality. As it rises, the 

society tends to redistribute and transfer more. The Atkinson index is given by:

A=1−
ye

 ,

where μ is the actual mean income. The more equal society, the closer ye  and μ  and 

the lower  A .  Atkinson index practically indicates the proportion of total income that is 

wasted in terms of utility that could be achieved by somebody else in the society.

57 Atkinson, A.B. (1970) "On the Measurement of Ineequality."Journal od Economic Theory. Vol. 2, No. 3, pp. 
244-263, September, as used in Sen (1973)
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 10.2 Summary Statistics of the Coverage of Data in Analysis
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 10.3 Overview of Methods of Estimation Used

 10.3.1 Fixed-Effects Model

This model assumes that among the panels there are common slopes, but each has its 

own inercept. This interept can or need not to be correlated with regressors, which is for us a 

crucial difference to random-effects model. The model generally looks like this:

y it=ix ' it uit , i=1, ... , N ; t=1, ... , T , ,

where i denotes the country index and t the time index.  

 10.3.2 Fixed-Effects Model with AR(1) Disturbances

If  we  find  a  presence  of  autocorrelation,  it  means  that  the  disturbances  show  a 

dependency  over  time,  i.e. u it=u it−1it ,  where  it ~ IID 0,
2 is  assumed  to  be 

standard white noise and  is correlation of residuals. The estimation of this parameter is 

based on Durbin-Watson statistic (Baltagi and Wu (1999)). 

 10.3.3 Unbalanced Panels – Illustration on GLS

To introduce the method of estimation on unballanced panels, let us show it on an 

example of panel estimation when data are randomly missing as taken from Baltagi and Song 

(2006, pp. 496-497): normally we use one-way error component regression model

(1) y it=x ' it u it , i=1, ... ,N ;t=1, ... ,T i , ,

where  y it  denotes the explained variable (in our case Ginis) of  i-th country in the  t-the 

year;  x it  denotes a vector of  k  non-stochastic inputs. The data is incomplete in the sense 

that we have N countries observed over varying time period lenght T i  fro i=1, ... , N . 

The disturbance term is given as 

u it=iit , i=1, ... , N ;t=1, ... , T i ,

where  i  denote the  i-th unobservable country specific  effect  which is  assumed to be 

IID 0,
2  and it denote the remaining disturbance IID 0,

2  . Both are assumed to 

be independent of each other and ammong themselves. If we rewrite the equation to the vector 

form,  we  get  =Z  ,  where   '=1,... ,N  and   '=11, ... ,N T N
 . 
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Z =diag D iT i
 ,  where  Di T i is  T i×T matrix  received  by  omitting  the  rows 

corresponding to the years in the identity matrix I T , where the observations are missing. 

T i is the number of observations for country i in a panel, 2≤T i≤T , T i is a vector of 

ones of dimension T i , if the slower index is country index and the faster time index. From 

these assumptions it is possible to derive covariance matrix 

=diag {T i
2

2 J T i
2 ET i

} ,  where  J T i=
J T i

T i
and  J T i=Z  ' Z is a matrix of 

ones of dimension T i . If we now multiply the original equation (1) by 
−1
2 , running 

OLS on the new equation is equivalent to GLS. This is a case of one-way error term, the two- 

and more-ways error terms models with balanced or unbalanced panel data are more rigour to 

explain, see e.g. Baltagi, Song and Jung (2002).

 10.3.4  Nested-Error Component Model

As a curiosity and an illustration of the more advanced methods that could be used to 

analyze these data we add the nested-error component model. Structure of our data is almost 

optimal for using nested error component model as explained by works of Antweiler (2001), 

Baltagi, Song and Jung (2002) and Baltagi and Song (2006). This model can be characterized 

by the behaviour of data which perform a natural nested grouping. Antweiler (2001) applied 

this method on the decomposition of determinants of pollution concentration, when he had 

293 observations from 44 countries over the time period 1971-1996. We have 295 obervations 

from 45 countries,  so  it  looks  like  we have  a  one-nested  error  component  model  as  the 

hierarchy  of  our  inequality  data  suggests.  Antweiler  (2001:  pp.296)  enlightens  the 

fundamental idea behind the nested model: "One econometric problem in data sets with a 

nested structure relates to the possibility that individual effects may be associated with each 

level. For example, in a model with cities and countries there can be city-specifc effects as 

well  as  country-specific  effects.  Using  country-specific  effects  alone  would  exclude  the 

possibility of city-specific effects, and vice versa."

The model as described by Baltagi and Song (2006, pp. 504-505):

(2) y ijt=x ' ijtuijt , i=1,... , N ; j=1,... , N i t=1,... ,T i , , 

which is an augmented version of (1) by assuming that the i-th country is in the j-th region.
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The disturbances in this model have the form of

 u ijt=iijijt , i=1, ... ,N ; j=1,... , N i ; t=1,... , T i , 

The  where  i  denotes  the  i-th  unobservable  industry  specific  effect  which  is 

assumed to be IID 0,
2  , v ij  denotes the nested effect of the j-th country within the i-

th region which is assumed to be IID 0,
2   and ijt  denotes the remaining disturbance 

which is also assumed to be  IID 0,
2 . The i ,  v ij  and  ijt  are independent of 

each other and among themselves.

Antweiler (2001) derived a ML estimate for two-nested model unbalanced panel (see 

Antweiler (2001: pp. 299-304). Unfortunately, our statistical package does not support this 

model yet so we can only conclude that our estimates will not be the best possible to obtain. 

Now  we  know that  we  estimate  the  data  with  nested  structure  without  the  nested  error 

structure. Antweiler (2001) suggest that we are facing Moulton bias in standard errors: if we 

compute  the  standard  errors  in  the  framework  of  OLS,  these  will  be  likely to  be  biased 

downwards if the error terms are positively correlated.

To  take  into  account  the  regional  differences  of  the  countries,  we  could  (as  an 

extension of our model) try to divide the countries into the regions manually according to 

geographic conditions and then compute the estimation for each region alone, but certainly 

this will not have any impact on improvement of our estimates.

85



Lubomír Cingl

 11 References

Acemoglu D. (2002) "Cross-country inequality trends." NBER Working Paper No. 
8832. Available online on 20.5.2007 at: <http://www.nber.org/papers/w8832.pdf>

Aghion, P.; Caroli, E.; Garcia-Penalosa, C. (1999) "Inequality and Economic Growth: 
The Perspective of the New Growth Theories." Journal of Economic Literature, Vol. 37, No. 
4. , pp. 1615-1660. December.

Alesina, A. (1998) "The Political Economy of Macroeconomic Stabilizations and 
Income Inequality: Myths and Reality. In: Income Distribution and High Quality  
Growth."Ed. by V. Tanzi and K. Chu, MIT Press, Cambridge.

Alvargonzales, M, Lopez Menendeez, A. J., Perez, R. (2004) "Growth-Inequality  
Relationship. An Analytical Approach and some Evidence fo Latin America." Applied 
Econometrics and International Development. AEID. Vol. 4, No.2 Available online on 
20.5.2007 at: <http://ideas.repec.org/a/eaa/aeinde/v4y2004i1_14.html>

Amiel, Y., and Cowell, F.A. (1999) "Thinking about Inequality." Cambridge 
University Press, Cambridge.

Antweiler, W. (2001) "Nested random effects estimation in unballanced panel  
data."Journal of Econometrics Vol. 101, pp. 295-313. Avialable at 
http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.sciencedirect.com%2F
science%2Farticle%2FB6VC0-42C79XY-
4%2F2%2Fa10fe3c2d890fd5c93913746bf57e372;h=repec:eee:econom:v:101:y:2001:i:2:p:29
5-313>

Atkinson, A. B. and Brandolini, A. (2001) "Promise and pitfalls in the use of  
‘secondary’ data-sets: income inequality in OECD Countries." Journal of Economic 
Literature, Vol. 39, pp. 771–99

Atkinson, A.B. (1975) "The Economics of Inequality." Oxford University Press, 
London 

Atkinson, A.B., and Brandolini, A. (2006) "On data: a case study of the evolution of 
income inequality across time and across countries." Cambridge Journal of Economics, 1 of 
24. 
Available online on 20.5.2007 at: 
<http://cje.oxfordjournals.org/cgi/reprint/bel013v1?maxtoshow=&HITS=10&hits=10&RES
ULTFORMAT=&fulltext=atkinson&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT>

Aycan, Z. (2002) "Leadership and teamwork in developing countries: Challenges and 
opportunities." In: W. J. Lonner, D. L. Dinnel, S. A. Hayes, & D. N. Sattler (Eds.), Online 
Readings in Psychology and Culture, Center for Cross-Cultural Research, Washington. 
Available online on 20.5.2007 at  <http://www.wwu.edu/~culture>

86

http://www.wwu.edu/~culture
http://cje.oxfordjournals.org/cgi/reprint/bel013v1?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=atkinson&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT
http://cje.oxfordjournals.org/cgi/reprint/bel013v1?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=atkinson&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT
http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2FB6VC0-42C79XY-4%2F2%2Fa10fe3c2d890fd5c93913746bf57e372;h=repec:eee:econom:v:101:y:2001:i:2:p:295-313
http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2FB6VC0-42C79XY-4%2F2%2Fa10fe3c2d890fd5c93913746bf57e372;h=repec:eee:econom:v:101:y:2001:i:2:p:295-313
http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2FB6VC0-42C79XY-4%2F2%2Fa10fe3c2d890fd5c93913746bf57e372;h=repec:eee:econom:v:101:y:2001:i:2:p:295-313
http://ideas.repec.org/a/eaa/aeinde/v4y2004i1_14.html
http://www.nber.org/papers/w8832.pdf


Lubomír Cingl

Baltagi, B. H., and Song, S. H. (2006) "Unbalanced panel data: A survey." Statistical 
Papers, Vol. 47, pp. 493-523. Available online on 20.5.2007 at: 
<http://www.springerlink.com/index/D324H82K28605571.pdf>

Baltagi, B.H., and Wu, P.X. (1999) "Unequally Spaced Panel Data Regressions with  
AR(1) Disturbances." Econometric Theory, Vol. 15, No. 6. (Dec., 1999), pp. 814-823. 
Available online on 20.5.2007 at: <http://links.jstor.org/sici?sici=0266-
4666%28199912%2915%3A6%3C814%3AUSPDRW%3E2.0.CO%3B2-0>

Baltagi, B.H., Song, S.H., and Jung, B.C. (2002) "A comparative study of alternative 
estimators for the unbalanced two-way error component regression model." The 
Econometrics Journal, Vol. 5, pp. 480-493. Available online on 20.5.2007 at: 
<http://www.blackwell-synergy.com/doi/pdf/10.1111/1368-423X.t01-1-00094>

Barro, R. J. and Sala-i-Martin, X. (1992) "Convergence.” Journal of Political 
Economy, Vol. 100, pp. 223–251. Available online at <http://links.jstor.org/sici?sici=0022-
3808%28199204%29100%3A2%3C223%3AC%3E2.0.CO%3B2-L&origin=repec>

Berman, E. , Bound, J., and Machin, J. (1997) "Implications of Skill-Biased 
Technological Change." NBER Working Paper No. 6166, September. Available online on 
20.5.2007 at: <http://www.nber.org/papers/w6166.pdf>

Bhalla, S. S. (2004) "Poor results and Poorer Policy: A comparative Analysis of  
Estimates of Global Inequality and Poverty." CESifo Economic Studies, Vol. 50, No.1, pp. 
85–132. 
Available online on 20.5.2007 at: 
<http://cesifo.oxfordjournals.org/cgi/reprint/50/1/85?maxtoshow=&HITS=10&hits=10&RES
ULTFORMAT=1&author1=Bhalla&andorexacttitle=and&andorexacttitleabs=and&andorexa
ctfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=relevance&resourcetype=HWCIT>

Bourguignon F., and C. Morrisson (2002) "Inequality among world citizens: 1820-
1992." American Economic Reviews, Vol. 92, No. 4, pp. 727-747. Available online on 
20.5.2007 at: <http://ideas.repec.org/a/aea/aecrev/v92y2002i4p727-744.html>

Brosnan, S. F., de Waal, F. B. M. (2004) "Animal Behaviour: Fair Refusal by 
Capuchin Monkeys." Nature, Vol. 428, No. 6979, pp. 140.

Center for International Development and Conflict Management (2006) "Polity IV 
Project." Available online on 20.5.2007 at: <http://www.cidcm.umd.edu/polity/>

Cline, W. R. (1997) "Trade and Income Distribution." Institute for International 
Economics, Washington

Conceição, P and Ferreira, P. (2000) "The Young Person’s Guide to the Theil Index:  
Suggesting Intuitive Interpretations and Exploring Analytical Applications." UTIP Working 

87

http://www.cidcm.umd.edu/polity/
http://ideas.repec.org/a/aea/aecrev/v92y2002i4p727-744.html
http://cesifo.oxfordjournals.org/cgi/reprint/50/1/85?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&author1=Bhalla&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=relevance&resourcetype=HWCIT
http://cesifo.oxfordjournals.org/cgi/reprint/50/1/85?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&author1=Bhalla&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=relevance&resourcetype=HWCIT
http://cesifo.oxfordjournals.org/cgi/reprint/50/1/85?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&author1=Bhalla&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=relevance&resourcetype=HWCIT
http://www.nber.org/papers/w6166.pdf
http://links.jstor.org/sici?sici=0022-3808(199204)100%3A2<223%3AC>2.0.CO%3B2-L&origin=repec
http://links.jstor.org/sici?sici=0022-3808(199204)100%3A2<223%3AC>2.0.CO%3B2-L&origin=repec
http://www.blackwell-synergy.com/doi/pdf/10.1111/1368-423X.t01-1-00094
http://links.jstor.org/sici?sici=0266-4666(199912)15%3A6<814%3AUSPDRW>2.0.CO%3B2-0
http://links.jstor.org/sici?sici=0266-4666(199912)15%3A6<814%3AUSPDRW>2.0.CO%3B2-0
http://www.springerlink.com/index/D324H82K28605571.pdf


Lubomír Cingl

Paper Number 14, February 29, Available online on 20.5.2007 at: 
<http://utip.gov.utexas.edu/papers.html>

Conceição, P. (2001) "Inequality Dynamics: A Note on the Time-wise Decompositions  
of Entropy-based Measures of Inequality with a Special Focus on Theil Measures." UTIP 
Working Paper No. 19, April 10.  Available online on 20.5.2007 at: 
<http://utip.gov.utexas.edu/papers.html>

Cornia G.A and J. Court (2001) "Inequality, Growth and Poverty in the Era of  
Liberalization and Globalization." Policy Brief No. 4, WIDER, United Nations University, 
Helsinki. Available online on 20.5.2007 at http://www.wider.unu.edu/publications/pb4.pdf> 

Cornia G.A.(2003) "The Impact of Liberalisation and Globalisation on Within-
country Income Inequality." CESifo Economic Studies, Vol. 49, 4/2003, 581–616 

CSCW (2006) "Replication datasets." Online dataset. Available online on 20.5.2007 
at: <http://new.prio.no/CSCW-Datasets/>

Davidson, R. and MacKinnon, J.G. (1993). "Estimation and Inference in 
Econometrics."New York: Oxford University Press, pp. 320, 323. 

Dagum, C. (1997) "A New Approach to the Decomposition of the Gini Income 
Inequality Ratio." Empirical Economics, Vol. 22, pp. 515-531

Deardorf, A. (2007) "Glossary." personal webpage. Available online on 20.5.2007 
<www-personal.umich.edu/~alandear/glossary/i.html> 

Deininger, K., Squire, L. (1996) "A New Data Set Measuring Income 
Inequality."World Bank Economic Review, Vol. 10, pp. 565-591. Available online on 
20.5.2007 at: <http://www.worldbank.org/research/journals/wber/revsep96/new.htm

Deininger, K., Squire, L. (1998) "New Ways of Looking at Old Issues: Inequality and 
Growth.”  Journal of Development Economics, Vol. 57, No. 2, pp. 257-285. Available online 
on 20.5.2007 at: 
<http://www.unige.ch/ses/ecopo/demelo/Developpement/DeinigerSquire_98.pdf>

Diamond, P., and Giddens, A. (2005) "The New Egalitarianism." Polity Press, 
Cambridge

Eicher, T. S., Turnovsky, S. J., Prunera, M. C. R. (2003) "The impact of Tax Policy on 
Inequality and Growth: An Empirical and Theroetical Investigation."  In: Eicher, T. S., 
Turnovsky, S. J.: "Inequality and Growth: Theory and Implications."CESifo, MIT Press 
CESifo, MIT Press

El-Hamidy, F., and Terrel, K. (2002) "The Impact of Minimum Wages on Wage 
Inequality and Employment in the Formal and Informal Sector in Costa Rica." In: Inequality 
around the World. Ed. by R. B. Freeman. Palgrave Macmillan

88

http://www.unige.ch/ses/ecopo/demelo/Developpement/DeinigerSquire_98.pdf
http://www.worldbank.org/research/journals/wber/revsep96/new.htm
http://new.prio.no/CSCW-Datasets/
http://utip.gov.utexas.edu/papers.html
http://utip.gov.utexas.edu/papers.html


Lubomír Cingl

Ethier, W.J.(1984)  "Higher dimensional issues in trade theory." Handbook of 
International Economics, Elsevier, Vol. 1, p.131-184. Available online on 20.5.2007 at: 
<http://ideas.repec.org/h/eee/intchp/1-03.html>

Foster, J., andSen, A. (1997) "On Economic Inequality." (Radcliffe Lectures). Oxford 
University Press, Oxford.

Galbraith, J.K., and Kum, H. (2003) "Inequality and Economic Growth: A Global  
View Based on Measures of Pay." CESifo Economic Studies, Vol. 49, No. 4, pp. 527–556. 
Available online on 20.5.2007 at: <http://cesifo.oxfordjournals.org/cgi/reprint/49/4/527>

Galiani, S., and Sanguinetti, P. (2003) "The impact of trade liberalization on wage 
inequality: evidence from Argentina,"Journal of Development Economics, Elsevier, Vol. 72, 
No. 2, pp. 497-513, December. Available online on 20.5.2007 at: 
<http://ideas.repec.org/a/eee/deveco/v72y2003i2p497-513.html>

Ghose, A. K. (2004) "Global inequality and International trade." Cambridge Journal 
of Economics, Vol. 28, pp. 229-252.  Available online on 20.5.2007 at: 
<http://cje.oxfordjournals.org/cgi/reprint/28/2/229?maxtoshow=&HITS=10&hits=10&RESU
LTFORMAT=&fulltext=ghose&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT>

Goldberg, P. K., and Pavcnik, N. (2004) "Trade, Inequality, and Poverty: What do we 
know? Evidence from recent trade liberalization episodes in developing countries." NBER 
Working Paper 10593. Available online on 20.5.2007 at: 
<http://www.nber.org/papers/w10593.pdf>

Gourdon, J., Maystre, N. and de Melo, J. (2006) "Openness, Inequality, and Poverty:  
Endowments Matter."CEPR Working Paper No. 5738. May. Available online on 20.5.2007 at 
<http://www.unige.ch/ses/ecopo/staff/maystre/open_ineq_full.pdf>

Grün, C., and Klasen, S. (2003) "Growth, Inequality, and Well-Being: Intertemporal  
and Global Comparisons." CESifo Economic Studies, Vol. 49, No. 4, pp. 617–659. Available 
on 20.5.2007 at: 
<http://cesifo.oxfordjournals.org/cgi/reprint/49/4/617?maxtoshow=&HITS=10&hits=10&RE
SULTFORMAT=1&author1=Gr%FCn&andorexacttitle=and&andorexacttitleabs=and&andor
exactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=relevance&resourcetype=HWCI
T>

Gylfason, T., and Zoega, G. (2003) "Inequality and Economic Growth: Do Natural  
Resources Matter?" In: Eicher, T. S., Turnovsky, S. J.: "Inequality and Growth: Theory and 
Implications."CESifo, MIT Press .

Harberger, A. C. (1998) "Monetary and Fiscal Policy for Equitable Economic 
Growth." In: Income Distribution and High Quality Growth, ed. By V. Tanzi and K. Chu, 
MIT Press, Cambridge.

89

http://cesifo.oxfordjournals.org/cgi/reprint/49/4/617?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&author1=Gr%FCn&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=relevance&resourcetype=HWCIT
http://cesifo.oxfordjournals.org/cgi/reprint/49/4/617?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&author1=Gr%FCn&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=relevance&resourcetype=HWCIT
http://cesifo.oxfordjournals.org/cgi/reprint/49/4/617?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&author1=Gr%FCn&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=relevance&resourcetype=HWCIT
http://www.unige.ch/ses/ecopo/staff/maystre/open_ineq_full.pdf
http://www.nber.org/papers/w10593.pdf
http://cje.oxfordjournals.org/cgi/reprint/28/2/229?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=ghose&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT
http://cje.oxfordjournals.org/cgi/reprint/28/2/229?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=ghose&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT
http://ideas.repec.org/a/eee/deveco/v72y2003i2p497-513.html
http://cesifo.oxfordjournals.org/cgi/reprint/49/4/527
http://ideas.repec.org/h/eee/intchp/1-03.html


Lubomír Cingl

Heshmati, A. (2004) "The World Distribution of Income and Income Inequality." IZA 
Discussion Paper No. 1267, August. Available online on 20.7.2007 at 
<http://papers.ssrn.com/sol3/papers.cfm?abstract_id=583121>

Champernowne, D.G., and Cowell, F. A. (1998) "Economic Inequality and Income 
Distribution." Cambridge University Press, Cambridge

Chong, A. (2001) "Inequality, Democracy, and Persistence: Is There a Political  
Kuznets Curve?" Inter-American Development Bank Working Paper No.445. Available 
online on 20.5.2007 at: <http://www.iadb.org/IDBDocs.cfm?docnum=788266>

Chotikapanich, D., and Griffits, W.E. (2005) "Averaging Lorenz curves."  Journal of 
Economic Inequality, Vol.3, pp. 1–19. Available online on 20.5.2007 at: 
<http://ideas.repec.org/a/kap/jecinq/v3y2005i1p1-19.html>

Ivashenko, O. (2003) "Growth and Inequality: Evidence from Transition 
Countries."In: Eicher, T. S., Turnovsky, S. J.: "Inequality and Growth: Theory and 
Implications."CESifo, MIT Press  CESifo, MIT Press. Cambridge

Jenkins, S. P., Van Kerm, P. (2006) "Trends in income inequality, pro-poor income 
growth, and income mobility." Oxford Economic Papers , Vol.58, pp. 531–548. Available 
online on 20.5.2007 at: <SSRN  http://ssrn.com/abstract=916874>

Kanbur, R. "Income Distribution and Development". In: A.B. Atkinson and F. 
Bourguignon (eds.) Handbook of Income Distribution, Vol 1, North Holland, 2000. Available 
online on 20.5.2007 at: <http://people.cornell.edu/pages/sk145/papers/Income1.pdf>

Keane, M. P., and Prasad, E. S. (2003) "Social Transfers and Inequality during the 
Polish Transition." In: Eicher, T. S., Turnovsky, S. J.: "Inequality and Growth: Theory and 
Implications."CESifo, MIT Press  CESifo, MIT Press

Kelly, M (2000) "Inequality and Crime." The Review of Economics and Statistics, 
Vol. 82, No. 4., pp. 530-539, November.

Kohler, W. (2002) "The Distributional Effects of International 
Fragmentation."Johannes Kepler University of Linz, Working Paper No. 0201, April. 
Available online on 20.5.2007 at: <http://www.economics.uni-linz.ac.at/kohler/papers/jkuwp-
0201.pdf>

Kopzuk W., Slemrod J. and Yitzhaki S.(2002) "Why world distribution fails." NBER 
Working Paper No. 9186. Available online on 20.5.2007 at: 
<http://www.nber.org/papers/W9186.pdf>

Kremer, M., and Maskin, E. (2006) "Globalization and Inequality." Mimeo. Available 
online on 20.5.2007 at: 

90

http://www.nber.org/papers/W9186.pdf
http://www.economics.uni-linz.ac.at/kohler/papers/jkuwp-0201.pdf
http://www.economics.uni-linz.ac.at/kohler/papers/jkuwp-0201.pdf
http://people.cornell.edu/pages/sk145/papers/Income1.pdf
http://ssrn.com/abstract=916874
http://ideas.repec.org/a/kap/jecinq/v3y2005i1p1-19.html
http://www.iadb.org/IDBDocs.cfm?docnum=788266
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=583121


Lubomír Cingl

<http://www.economics.harvard.edu/faculty/kremer/papers/GlobalizationInequality_Oct06.p
df>

Krugman, P. (1995) "Growing World Trade: Causes and Consequences.'' Brooking 
Papers on Economic Activity, No.1, pp 327-362. Available online on 20.5.2007 at: 
<http://math.stanford.edu/~lekheng/krugman/trade2.pdf>

Leamer, E.E. (1996b): "Wage Inequality from Competition and Technological  
Change: Theory and Country Experience." The American Economic Review, Vol. 86, No. 2, , 
pp. 309-314. May.

Leamer, E.E.(1996a) "In Search of Stolper-Samuelson Effects on U.S. Wages."NBER 
Working Paper No. 5427. (January Available online on 20.5.2007 at: 
<http://www.nber.org/papers/W5427.pdf>

Lefranc, A., Pistolesi, N., and Trannoy, A. (2006) "Inequality of opportunities vs.  
Inequality of outcomes:  Are Western societies all alike?" ECINEQ Working Paper No. 54. 
Available online on 20.5.2007 at <http://www.iser.essex.ac.uk/pubs/workpaps/pdf/2005-
15.pdf>

Leibbrandt, M., Woolard, C. and Woolard, I. (2000) "The Contribution of Income 
Components to Income Inequality in the Rural Former Homelands of South Africa: A 
Decomposable Gini Analysis."Journal of African Economies, Oxford University Press, Vol. 9, 
No. 1, pp. 79-99, March. Available online at 
<http://ideas.repec.org/a/oup/jafrec/v9y2000i1p79-99.html>

Li, H., Squire, L., and Zou, H. (1998) "Explaining International and Intertemporal  
Varioations in Income Inequality." The Economic Journal, Vol. 108, pp. 26 – 43, January. 
Available online on 20.5.2007 at: 
<http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.blackwell-
synergy.com%2Fservlet%2Fuseragent%3Ffunc%3Dsynergy%26synergyAction%3DshowTO
C%26journalCode%3Decoj%26volume%3D108%26issue%3D446%26year%3D%26part%3
Dnull;h=repec:ecj:econjl:v:108:y:1998:i:446:p:26-43>

Mann, M., and Riley, D.(2007) "Explaining macro-regional trends in global income 
inequalities, 1950–2000." Socio-Economic Review, Vol.5, pp. 81-115, Advance Access 
publication June 24, 2006.

McCulloch, N., McKay, A. and Winters, A. (2004) "Trade Liberalization and 
Poverty: The Evidence So Far." Journal of Economic Literature Vol. 152,  pp. 72–115, 
March.

Mikkelsen, E. I. (2004) "New Economic Geography - Introductory survey." NORUT 
Samfunnsforskning AS, Notat No. Available online on 20.5.2007 at: 
<www.nfh.uit.no/dok/norut_notat_eirik_im_-_new_economic_geography_survey.pdf> 

91

http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.blackwell-synergy.com%2Fservlet%2Fuseragent%3Ffunc%3Dsynergy%26synergyAction%3DshowTOC%26journalCode%3Decoj%26volume%3D108%26issue%3D446%26year%3D%26part%3Dnull;h=repec:ecj:econjl:v:108:y:1998:i:446:p:26-43
http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.blackwell-synergy.com%2Fservlet%2Fuseragent%3Ffunc%3Dsynergy%26synergyAction%3DshowTOC%26journalCode%3Decoj%26volume%3D108%26issue%3D446%26year%3D%26part%3Dnull;h=repec:ecj:econjl:v:108:y:1998:i:446:p:26-43
http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.blackwell-synergy.com%2Fservlet%2Fuseragent%3Ffunc%3Dsynergy%26synergyAction%3DshowTOC%26journalCode%3Decoj%26volume%3D108%26issue%3D446%26year%3D%26part%3Dnull;h=repec:ecj:econjl:v:108:y:1998:i:446:p:26-43
http://ideas.repec.org/a/oup/jafrec/v9y2000i1p79-99.html
http://www.iser.essex.ac.uk/pubs/workpaps/pdf/2005-15.pdf
http://www.iser.essex.ac.uk/pubs/workpaps/pdf/2005-15.pdf
http://www.nber.org/papers/W5427.pdf
http://math.stanford.edu/~lekheng/krugman/trade2.pdf
http://www.economics.harvard.edu/faculty/kremer/papers/GlobalizationInequality_Oct06.pdf
http://www.economics.harvard.edu/faculty/kremer/papers/GlobalizationInequality_Oct06.pdf


Lubomír Cingl

Milanovic, B., and Yitzhaki, S. (2002) "Decomposing World Income Distribution: 
Does The World Have A Middle Class?” Review of Income and Wealth, Vol. 48, No. 2, pp. 
155-78.

Milanovic, B. (1997) "A Simple Way to Calculate the Gini Coefficient, and Some 
Implications." Economics Letters, Vol. 56, pp. 45-49. Available online at 
http://siteresources.worldbank.org/INTDECINEQ/Resources/simpleway.pdf>

Milanovic, B. (2002) "True World Income Distribution, 1988 and 1993: First  
Calculation Based on Household Surveys Alone." The Economic Journal, Vol. 112, No. 476, 
January, pp. 51-92. Available online at 
http://siteresources.worldbank.org/INTDECINEQ/Resources/trueworld.pdf>

Milanovic, B. (2003) "Why We All Do Care About Inequality (but hate to admit  
it)."Mimeo. Available online on 20.5.2007 at: 
<http://siteresources.worldbank.org/INTDECINEQ/Resources/freldstein.pdf>

Milanovic, B. (2005a) "Worlds Apart: Measuring International and Global  
Inequality." Princeton University Press, Princeton. June

Milanovic, B. (2005b) "Can We Discern the Effect of Globalization on Income 
Distribution? Evidence from Household Budget Surveys." World Bank Economic Review, 
No. 1, pp. 21-44. Available online on 20.5.2007 at: 
<http://econ.worldbank.org/external/default/main?pagePK=64165259&theSitePK=469372&
piPK=64165421&menuPK=64166093&entityID=000094946_0209060421403>

Milanovic, B. (2006a) "Rules of redistribution and foreign aid: A proposal for change 
in rules governing eligibility for foreign aid.” Mimeo. Available online on 20.5.2007 at: 
<http://siteresources.worldbank.org/INTDECINEQ/Resources/Proposal_for_Change.pdf>

Milanovic, B. (2006b) "Ethical case and economic feasibility of global 
transfers."Mimeo. Available online on 20.5.2007 at: 
<http://siteresources.worldbank.org/INTDECINEQ/Resources/ethical3.pdf>

Milanovic, B.(1994) "Determinants of cross-country income inequality : an 
augmented Kuznets hypothesis,"Policy Research Working Paper Series 1246, The World 
Bank. Available online on 20.5.2007 at: <http://ideas.repec.org/p/wbk/wbrwps/1246.html>

Milanovic, B., and Squire, L. (2005) "Does tariff liberalization increase wage 
inequality? Some empirical evidence." World Bank Policy Research Working Paper No. 
3571, April.

Moore, M. P., Ranjan, P. (2005) Globalization vs Skill-biased Technological Change: 
Implications for Unemployment and Wage Inequality, The Economic Journal, 115 (April), 
391–422.

92

http://ideas.repec.org/p/wbk/wbrwps/1246.html
http://siteresources.worldbank.org/INTDECINEQ/Resources/ethical3.pdf
http://siteresources.worldbank.org/INTDECINEQ/Resources/Proposal_for_Change.pdf
http://econ.worldbank.org/external/default/main?pagePK=64165259&theSitePK=469372&piPK=64165421&menuPK=64166093&entityID=000094946_0209060421403
http://econ.worldbank.org/external/default/main?pagePK=64165259&theSitePK=469372&piPK=64165421&menuPK=64166093&entityID=000094946_0209060421403
http://siteresources.worldbank.org/INTDECINEQ/Resources/freldstein.pdf
http://siteresources.worldbank.org/INTDECINEQ/Resources/trueworld.pdf
http://siteresources.worldbank.org/INTDECINEQ/Resources/simpleway.pdf


Lubomír Cingl

Morrissey, O., and te Velde, D.W. (2002) "Foreign Direct Investment, Skills and Wage 
Inequality in East Asia." Paper to be presented at DESG conference in Nottingham, April. 
Available online on 20.5.2007 at: 
<http://www.ingentaconnect.com/search/expand?pub=infobike://routledg/rjap/2004/0000000
9/00000003/art00005&unc=>

Perloff, J. M., and Wu, X. (2004) "China's Income Distribution Over Time: Reasons 
for Rising Inequality." Institute for Research on Labor and Employment Working Paper 
Series. Paper iirwps-106-04. February 1.  Available online 
<http://repositories.cdlib.org/iir/iirwps/iirwps-106-04>

Pritchett, L. (1997) "Divergence, Big Time.” Journal of Economic Perspectives, 
Vol.11, No. 3, pp. 3-17. Available online at <http://links.jstor.org/sici?sici=0895-
3309%28199722%2911%3A3%3C3%3ADBT%3E2.0.CO%3B2-T&origin=bc>

Quah, D. (2002) "One Third of the World's Growth and Inequality."CEPR Discussion 
Paper No. 3316. April. Available online on 20.5.2007 at: <SSRN: 
http://ssrn.com/abstract=312020>

Ravallion M. (2003) "Inequality convergence." Economics Letters, Vol. 80, pp. 351-
356. Available online on 20.5.2007 at: <http://www.sciencedirect.com/science/article/B6V84-
48XSFWM-5/2/fdd308de55798029bbcd0f4e30c33c81>

Rawls, John (1971) "A theory of justice." Harvard University Press, Cambridge.

Rehme, G. (2003) "(Re-)Distribution of Personal Incomes, Education and Economic 
Performance across Countries." In: Eicher, T. S., Turnovsky, S. J.: "Inequality and Growth: 
Theory and Implications."CESifo, MIT Press  CESifo, MIT Press, Cambridge.

Robbins, D., Gonzales,M., and Menendez, A. (1995) "Wage Dispersion in Argentina,  
1976–93: Trade Liberalization amidst Inflation, Stabilization, and Overvaluation.” Harvard 
Institute for International Development, Cambridge.

Robbins, D.J. (2002) "The Impact of Trade Liberalization Upon Inequality in 
Developing Countries - A Review of Theory and Evidence." Facultad de Ciencias Económicas 
y Administrativas, Documentos de Economia, No.5, Marzo.

Sala-i-Martin X. (2002a) "The disturbing "Rise” of global income inequality."NBER 
Working Paper Series 8904. Available online on 20.5.2007 at: 
<http://www.nber.org/papers/w8904.pdf>

Sala-i-Martin X. (2002b) "The world distribution of income (estimated from 
individual country distribution)."NBER Working Paper 8933. Available online on 20.5.2007 
at <http://www.nber.org/papers/w8933.pdf>

Sala-I-Martin, X. (2006) "The world distribution of income: ...  

93

http://www.nber.org/papers/w8933.pdf
http://www.nber.org/papers/w8904.pdf
http://www.sciencedirect.com/science/article/B6V84-48XSFWM-5/2/fdd308de55798029bbcd0f4e30c33c81
http://www.sciencedirect.com/science/article/B6V84-48XSFWM-5/2/fdd308de55798029bbcd0f4e30c33c81
http://ssrn.com/abstract=312020
http://links.jstor.org/sici?sici=0895-3309(199722)11%3A3<3%3ADBT>2.0.CO%3B2-T&origin=bc
http://links.jstor.org/sici?sici=0895-3309(199722)11%3A3<3%3ADBT>2.0.CO%3B2-T&origin=bc
http://repositories.cdlib.org/iir/iirwps/iirwps-106-04
http://www.ingentaconnect.com/search/expand?pub=infobike://routledg/rjap/2004/00000009/00000003/art00005&unc
http://www.ingentaconnect.com/search/expand?pub=infobike://routledg/rjap/2004/00000009/00000003/art00005&unc


Lubomír Cingl

Convergence."Quarterly Journal of Economics Vol. 121, No. 2, pp.351-397 ,May. Available 
online on 20.5.2007 at: 
<http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.mitpressjournals.org
%2Fdoi%2Fpdfplus%2F10.1162%2Fqjec.2006.121.2.351;h=repec:tpr:qjecon:v:121:y:2006:i:
2:p:351-397>

Sen, A. (1973) On Economic Inequality, New York, Norton, 1973

Schultz T.P. (1998): "Inequality in distribution of personal income in the world: how 
it is changing and why." Journal of Population Economics, Vol. 11, No.3, pp. 307-344. 
Available online on 20.5.2007 at 
<http://www.popecon.org/searchthedatabase_details.php?Published_Cite=J+Popul+Econ+%2
81998%29+11%3A307-344>

Theil, H. (1979) "World Income Inequality." Economics Letters, vol. 2, pp 99-102 
Available online on 20.5.2007 at <http://www.sciencedirect.com/science/article/B6V84-
45DMVGD-TD/2/e547b82cc50e6938b5796b3fc165ba91>

UN - OHRLLS (2007a) "List of Least Developed Countries." Webpage available 
online on 20.5.2007 at <http://www.un.org/special-rep/ohrlls/ldc/list.htm>

UN - OHRLLS (2007b) "List of Landlocked Least Developed Countries." Webpage 
available  on 20.5.2007 online at <http://www.un.org/special-rep/ohrlls/lldc/list.htm>

UN Common Database (2007) "Data extraction." Online database Available online on 
20.5.2007 at: <  http://unstats.un.org/unsd/cdb/cdb_advanced_data_extract.asp>

UN Statistic Division (2007) "Definition of : Developed, Developing 
Countries."Online webpage Available online on 20.5.2007 at: 
<http://unstats.un.org/unsd/cdb/cdb_dict_xrxx.asp?def_code=491> 

UNCTAD (2007) "FDI-Online: Online Database of Foreing Direct  
Investment."Available online on 20.5.2007 at: 
<http://stats.unctad.org/fdi/ReportFolders/ReportFolders.aspx?CS_referer=&CS_ChosenLan
g=enhttp://stats.unctad.org/fdi/ReportFolders/ReportFolders.aspx?CS_referer=&CS_Chosen
Lang=en>

UNU-WIDER (2006a): "World Income Inequality Database." United Nations 
University,V. 2a, June. Available online on 20.5.2007 at: 
<http://www.wider.unu.edu/wiid/WIID2b.zip>

UNU-WIDER (2006b): "World Income Inequality Database: User Guide." United 
Nations University, June. Available online on 20.5.2007 at: 
<http://www.wider.unu.edu/wiid/WIID2.pdf>

Wannel, T., and Ali, J. (2002) "Working Smarter: The Skill Bias of Computer 

94

http://www.wider.unu.edu/wiid/WIID2.pdf
http://www.wider.unu.edu/wiid/WIID2b.zip
http://stats.unctad.org/fdi/ReportFolders/ReportFolders.aspx?CS_referer=&CS_ChosenLang=enhttp://stats.unctad.org/fdi/ReportFolders/ReportFolders.aspx?CS_referer=&CS_ChosenLang=en
http://stats.unctad.org/fdi/ReportFolders/ReportFolders.aspx?CS_referer=&CS_ChosenLang=enhttp://stats.unctad.org/fdi/ReportFolders/ReportFolders.aspx?CS_referer=&CS_ChosenLang=en
http://stats.unctad.org/fdi/ReportFolders/ReportFolders.aspx?CS_referer=&CS_ChosenLang=enhttp://stats.unctad.org/fdi/ReportFolders/ReportFolders.aspx?CS_referer=&CS_ChosenLang=en
http://unstats.un.org/unsd/cdb/cdb_advanced_data_extract.asp
http://www.un.org/special-rep/ohrlls/lldc/list.htm
http://www.un.org/special-rep/ohrlls/ldc/list.htm
http://www.sciencedirect.com/science/article/B6V84-45DMVGD-TD/2/e547b82cc50e6938b5796b3fc165ba91
http://www.sciencedirect.com/science/article/B6V84-45DMVGD-TD/2/e547b82cc50e6938b5796b3fc165ba91
http://www.popecon.org/searchthedatabase_details.php?Published_Cite=J+Popul+Econ+(1998)+11%3A307-344
http://www.popecon.org/searchthedatabase_details.php?Published_Cite=J+Popul+Econ+(1998)+11%3A307-344
http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.mitpressjournals.org%2Fdoi%2Fpdfplus%2F10.1162%2Fqjec.2006.121.2.351;h=repec:tpr:qjecon:v:121:y:2006:i:2:p:351-397
http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.mitpressjournals.org%2Fdoi%2Fpdfplus%2F10.1162%2Fqjec.2006.121.2.351;h=repec:tpr:qjecon:v:121:y:2006:i:2:p:351-397
http://econpapers.repec.org/scripts/redir.pl?u=http%3A%2F%2Fwww.mitpressjournals.org%2Fdoi%2Fpdfplus%2F10.1162%2Fqjec.2006.121.2.351;h=repec:tpr:qjecon:v:121:y:2006:i:2:p:351-397


Lubomír Cingl

Technologies." Business and Labour Market Analysis Division, Statistics Canada, Ottawa. 
Available online on 20.5.2007 at: 
<http://www11.hrsdc.gc.ca/en/cs/sp/hrsdc/arb/publications/research/2002-
000113/page01.shtml>

Weiss, M., Garloff, A. (2005) "Skill Biased Technological Change and Endogenous 
Benefits: The Dynamics of Unemployment and Wage Inequality," Diskussionspapiere der 
DFGForschergruppe, ZEW  Universität Konstanz

Weymark, J.A. (2004) "The Normative Approach to the Measurement of  
Multidimensional Inequality." Vanderbilt University Working Paper No. 03-W14R,  Available 
online on 20.5.2007 at: <http://www.vanderbilt.edu/econ/wparchive/abstracts/vu03-
w14R.html>

Yang, X. , Zhang, D. (2003): "Economic Development, International Trade and 
Income Distribution." Journal of Economics, Vol. 78, No. 2, pp. 163–190. Available online on 
20.5.2007 at: 
<http://www.springerlink.com/content/7d7mxcg9vc87w6dl/?p=52f5630e5d9245e8ac426e1d
0655fe7d&pi=2>

95

http://www.springerlink.com/content/7d7mxcg9vc87w6dl/?p=52f5630e5d9245e8ac426e1d0655fe7d&pi=2
http://www.springerlink.com/content/7d7mxcg9vc87w6dl/?p=52f5630e5d9245e8ac426e1d0655fe7d&pi=2
http://www.vanderbilt.edu/econ/wparchive/abstracts/vu03-w14R.html
http://www.vanderbilt.edu/econ/wparchive/abstracts/vu03-w14R.html
http://www11.hrsdc.gc.ca/en/cs/sp/hrsdc/arb/publications/research/2002-000113/page01.shtml
http://www11.hrsdc.gc.ca/en/cs/sp/hrsdc/arb/publications/research/2002-000113/page01.shtml


Lubomír Cingl

96



Lubomír Cingl

97



Lubomír Cingl

98


	 1 Introduction: Why Measure Inequality?
	 2 Definitions
	 2.1 Dimensions of Inequality
	 2.2 Spatial Dimensions of Inequality
	 2.3 Developing Countries
	 2.3.1 Least Developed Countries
	 2.3.2 Landlocked Least Developed Countries

	 2.4 Income and Consumption
	 2.5 Income or Consumption
	 2.6 Households or Individuals?
	 2.7 Human Development Index
	 2.8 Measures of Inequality
	 2.9 History of Inequality
	 2.9.1 Within-Country Inequality
	 2.9.2 International Inequality
	 2.9.3 One World, One Society
	 2.9.4 Why Does Inequality Matter?
	 2.9.4.1 Envy, Solidarity, but also Self-Evaluation
	 2.9.4.2 Liberté, Fraternité, Egalité?
	 2.9.4.3 Practical Reasons



	 3 The Optimal Level of Inequality
	 3.1 Extreme Egalitarianism
	 3.2 Extreme Inequality: Risk of Rebellion
	 3.3 Inequality and Crime
	 3.4 Positive Approach
	 3.5 Normative Approach: Choice of Social Welfare Function
	 3.6 Redistribution
	 3.6.1 Motivation of Redistribution
	 3.6.2 Level of Transnational Transfers:
	 3.6.3 Why So Small?
	 3.6.4 Global Taxes
	 3.6.5 Global Bodies
	 3.6.6 Another Approach
	 3.6.7 Poverty Fight


	 4 Measures of Inequality
	 4.1 Positive or Normative
	 4.2 Absolute or Relative
	 4.3 Basic Properties
	 4.4 Region of Values
	 4.5 Initial Wealth
	 4.6 Is A More Unequal Than B?
	 4.7 Multidimensional Inequality
	 4.8 Gini Coefficient
	 4.8.1 Estimation of Lorenz Curve
	 4.8.2 Properties 
	 4.8.3 Considerations

	 4.9 Theil Index
	 4.9.1 Properties
	 4.9.2 Considerations
	 4.9.3 Generalized Class of Entropy Measures
	 4.9.4 Generalized Gini Class 

	 4.10 Decomposability of Income measures of inequality
	 4.10.1 Importance of Decomposability
	 4.10.2 Entropy-based Measures
	 4.10.2.1 Theil Index Decomposition

	 4.10.3 Gini Coefficient Decomposition
	 4.10.3.1 Foster and Sen (1997)
	 4.10.3.2 Dagum (1997)
	 4.10.3.3 Leibbrandt, Woolard and Woolard (2000)
	 4.10.3.4  Milanovic and Yitzaki (2002)


	 4.11 Theil or Gini?
	 4.12 Evaluation of Measurement
	 4.12.1 Ranking Due to Values of Measure of Inequality...
	 4.12.2 … Is Not That Easy
	 4.12.3 Too Many Complications
	 4.12.4 Normative Side of Evaluation


	 5 Main Approaches to the Measurement of World Inequality
	 5.1 Basic Concepts
	 5.1.1 Unweighted Inter-national Inequality (Type-1)
	 5.1.2 Weighted Inter-national Inequality (Type-2)
	 5.1.3 'True' World Inequality (Type-3)
	 5.1.4 Really 'True'?

	 5.2 Alternative Concepts
	 5.2.1 Inter-national Inequality with Measure of Dispersion
	 5.2.2 Application of a Known Pattern
	 5.2.3 Other Approaches
	 5.2.4 Comparison of Within-country Inequality between Countries
	 5.2.5 Adjusting for Purchasing Power Parity


	 6 Dynamics of the World Inequality
	 6.1 Unweighted Inter-national Inequality
	 6.2 Inter-national Inequality Weighted by Population
	 6.3 The 'True' World Inequality: An Apple of Discord
	 6.4 Within-country Inequality
	 6.5 Development of World Inequality: Survey of Literature

	 7 Determinants of Inequality in Developing Countries
	 7.1 Introduction
	 7.1.1 Why Developing Countries?

	 7.2 Survey of Literature: Inequality and its Determinants
	 7.2.1.1 Inequality and Growth
	 7.2.1.2 Inequality and Labor Flows
	 7.2.1.3 Trade Liberalization and Globalization in DCs
	 7.2.1.4 Inequality and Policy-Making
	 7.2.1.5 Natural Resources and Other Country-Specific Endowments
	 7.2.1.6 Data Problems
	 7.2.2 Trade Theories and Inequality
	 7.2.2.1 Hecksher-Ohlin Model
	 7.2.2.1.1 Description
	 7.2.2.1.1.1 Stolper-Samuelson Theorem
	 7.2.2.1.1.2 Factor-Price Equalization Theorem

	 7.2.2.1.2 Effects of FPE and SS on Developing Countries
	 7.2.2.1.3 Problems
	 7.2.2.1.4 Defense of HO Model


	 7.2.3 New Economic Geography Model 
	 7.2.3.1 Description
	 7.2.3.2 Globalization in NEG
	 7.2.3.3 Consequences for Inequality 



	 8 Model
	 8.1 Data Description
	 8.1.1 Ginis
	 8.1.2 Explanatory Variables

	 8.2 Model Specification
	 8.2.1 Methods Used
	 8.2.1.1 Pooled Regression
	 8.2.1.2 Fixed-Effects vs. Random-Effects
	 8.2.1.3  Fixed Effects with AR(1) Disturbances

	 8.2.2 Expected Behaviour of Explanatory Variables

	 8.3 Regression Results
	 8.3.1 Pooled Regression:
	 8.3.1.1 Evaluation of Results (1)

	 8.3.2 Panel Estimation
	 8.3.2.1 Evaluation of Results (2)

	 8.3.3 Fixed Effects with AR(1) Disturbances
	 8.3.3.1 Evaluation of Results (3)


	 8.1 Conclusion and Comparison of Estimates
	 8.1.1 Kuznets Relationship
	 8.1.2 Models without GDPS


	 9 Conclusion
	 10 Appendix 
	 10.1 Review of the Most Common Measures of Inequality
	 10.1.1 Range and Range Ratio
	 10.1.2 The Relative Mean Deviation
	 10.1.3 Variance and Coefficient of Variation
	 10.1.4 Standard Deviation of Logarithms
	 10.1.5 Robin Hood or Hoover Index
	 10.1.6 Dalton's measure
	 10.1.7 Atkinson Index

	 10.2 Summary Statistics of the Coverage of Data in Analysis
	 10.3 Overview of Methods of Estimation Used
	 10.3.1 Fixed-Effects Model
	 10.3.2 Fixed-Effects Model with AR(1) Disturbances
	 10.3.3 Unbalanced Panels – Illustration on GLS
	 10.3.4  Nested-Error Component Model


	 11 References

