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Economic growth, International trade, government expenditure versus corruption, and other determinants of income inequality in countries with different income levels

by Alina Slyusarchuk
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Senior Economist                                                                                                 Institute of Economy and Forecasting,                                                                 National Academy of Sciences of Ukraine 
Building on theoretical and empirical evidence we investigate the determinants of income inequality across countries. We estimate how strongly economic development, corruption, government expenditure and international trade contribute to income inequality. Estimating the influence of economic development we find the evidence of the Kuznets hypothesis. Our results suggest that in the long run the international trade affects income inequality. In the short run, however, its impact is insignificant. We also check whether corruption influences negatively on the efficiency of government social expenditures. In our research we apply Fixed Effects, Random Effects and panel data Tobit model with Fixed Effects for two datasets, one of which is taken from previous research and the other is constructed from the World Income Inequality Database. Additionally, we argue that due to cultural, historical and political differences the level of income inequality and the links vary across groups of countries. Choosing developed countries as our base group, we introduce regional dummies for Latin America, Central and Eastern Europe, current members of The Commonwealth of Independent States, Asian region, Middle East and North Africa and Sub Sahara Africa.
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Glossary

Lorenz curve - maps the cumulative income share on the vertical axis against the distribution of the population on the horizontal axis (see Figure 1).
Gini-coefficient of inequality - is the most commonly used measure of inequality. Graphically, the Gini coefficient can be easily represented by the area between the Lorenz curve and the line of equality and is calculated as the shaded area divided by the area under the 45 degree line reflecting the perfect distribution (see Figure 1). The coefficient varies between 0, which reflects complete equality and 1, which indicates complete inequality (one person has all the income or consumption, all others have none). 

Kuznets hypothesis  - inverted-U relation between income inequality and per capita output (see Figure 2), meaning that on early stages of economic development countries observe the growth of inequality which then at some pivotal point starts to decline.

Chapter 1

Introduction.

Income inequality dynamics differ a lot across countries, but the sharp rise of inequality in some of them has made income distribution one of the most widespread topics in the economic and political sphere (Rozada and Mendez, 2002). For example, in Argentina for period 1990-2001, the Gini index grew from 0.447 to 0.522 and in Armenia in 1990-2003 there was a rise from 0.259 to 0.34 (Iradian, 2005). Belarus, Russia, Ukraine, China can also serve as an example of countries where within some ten years there were drastic rises in income inequality.

 There is evidence that excess inequality harms growth and negatively affects the welfare of the whole society (Alesina and Rodrik, 1994). In developed countries various policies were implemented to make inequality less severe. However, there is no panacea and copying these policies developing countries don’t always manage to improve the situation. The reason for this evidence is that their income distribution mechanism differs from that of developing countries and distinct factors contribute in each particular case (Iradian, 2005). To state it more clearly in our work we consider different sources of income inequality and try to distinguish which of them play more important role in different groups of countries. Being different from previous literature, we start from the assumption that in developing countries factors of income inequality play role distinct from that in developing countries. This happens because on different stages of country development the economic mechanisms and links between economic agents change.

 By now a sizeable theoretical literature has been developed finding determinants of inequality (Borjas et al., 1995; Jha, 1999). Existing models consider the problem on international, country and individual level (Milanovic, 2005), but as they often come to contradictive results there is still room for further research.

The main objective of the paper is to determine whether there is a difference in importance of factors which mostly influence the distribution of income in developed and developing countries. Approaching the question we first apply fixed effect and random effect estimation method, and due to the bounded nature of the dependanr variable follow with the fixed-effects Tobit model.

The empirical part of the thesis will contain the estimation of influence of each chosen factor on income distribution for certain types of economies. Between factors we will consider the rate of GDP growth, trade openness ratio, government expenditure, level of corruption and level of human capital. We build our model and use estimation methods to see whether certain factors influence inequality in different groups of countries in a distinct way.
Chapter 2

Literature review.

Reviewing the literature on inequality we will first concentrate on the importance of the income distribution to the economy and society as a whole. In the second part we will consider investigations corresponding to the different factors which affect income inequality.

Reviewing the literature on inequality we will first concentrate on the importance of the income distribution to the economy and society as a whole. In the second part we will consider investigations corresponding to the different factors which affect income inequality.

Much attention has been paid to inequality and its measures. In his book, Worlds Apart: Measuring International and Global Inequality, World Bank economist Branko Milanovic analyzes three concepts of income inequality: inequality between nations looking at their Gross Domestic Income (GDI) per capita and disrgarding the size of the countries, inequality between countries using GDI per capita but taking into account the size of countries and ignoring inequality within countries and inequality on a global level, taking each person as an individual. Such a global look at the problem can reveal new factors and provide important policy implications. We in our analysis will concentrate on the inequality within countries.

As we have shown above, with the years the problem of income inequality in the world and in certain countries has become more severe. Why does the scientific society pays so much attention to it? Firstly, inequality has a social impact on the society. As Alesina et al. (2003) state, “beyond self-interest, however, inequality, which is often associated with high poverty rates, may be perceived as a social evil”. At some stage it gives rise to crime, riots and increases threats to property rights. Also, “even beyond that, the observation (or percepetion) of poverty may negatively affect the welfare of the rich and their sense of fairness” (Alesina et al., 2003). Another hypothesis connects individual’s utility or happiness with the fairness of income distribution. According to it, the rich people seeing low inequality are relatively more confident about their future prosperity compared to the case when the income inequality is very high (Perotti, 1994). Secondly, there is strong evidence of a negative impact of excessive inequality on economic wellbeing of the economy and economic growth. The socio-political unrest discussed above causes lower productivity and harms the investment climate (Barro, 2000). The redistributive policy lowers incentives for economic activity (Alesina, Rodric, 1994, 1996). The human capital theory shows another channel of influence: high inequality brakes human capital formation leading to a lower stock in the economy (for example, Galor and Zeira, 1993).  

Moreover, Yatskulyak (2004) emphasizes that inequality along with economic growth were the main factors explaining poverty dynamics during the transition period in Eastern European (EE) and Former Soviet Union (FSU) countries. For EE countries economic growth was more important in poverty reduction, while in FSU countries it was inequality that determined mostly the poverty dynamics. (Yatskulyak, 2004). 

Because of these various reasons, it is very important to find the sources of inequality. There is a lot of literature dedicated to the subject of inequality and its determinants. The academic community can already present a broad range of investigations in this field, which is discussed in the next section.

Economic development. In 1955 an American economist Simon Kuznets published an extensive research on dynamics of income distribution of American families. The main issue was whether “the inequality in the distribution of income increases or decreases in the course of a country’s economic growth” (Kuznets, 1955). He formulated a hypothesis that poor countries on early stages of transition observe the growth of inequality which then at some pivotal point starts to decline. This hypothesis called the Kuznets hypotheses of inverted U-curve between the process of economic development and inequality raised a lot of discussions. One of the theoretical explanations is provided by Galor and Tsiddon (1996), pointing that “output growth is accompanied in the early stages of development by a widening wage differential between skilled and unskilled labor, whereas in a later stage this wage differential declines”. Since the invention of the hypothesis it was checked by many authors finding support or disproving it. However, the dynamics of economic development is considered an important factor in explaining changes in income distribution. This is a first theoretical framework we use to argue that the impact on inequality will depend on the level of economic developmen of the country we are considering. In countries, that are on earlier stages of development, economic growth will increase inequality while the effect should fade out in developed countries. 

International trade. Another phenomenon that is often investigated while explaining the dynamics in income distribution is the trade liberalization of countries. Both developed and developing countries are more and more involved in international trade, and considerable attention is paid to its influence on income inequality. The standard theory of international trade states, that the relative price for production factors, intensively used in export, will rise in the country. For example “for countries that are relatively highly endowed in human and physical capital, an expansion of trade opportunities would tend to depress the relative wages of unskilled workers and lead, thereby, to greater income inequality” (Barro, 2000). As a result, developed economies will face growth of inequality while developing ones will face more equal distribution of income. Hanson and Harrison (1995) emphasize the evidence of Mexico that “exporting firms and joint ventures pay higher wages to skilled workers and demand more skilled labor than other firms”. It stimulates the widening wage gap between those two kinds of labor.

 As to the developed countries, Feenstra and Hanson (2001) argue that “trade in intermediate inputs, or “global production sharing” is a potentially important explanation for the increase in the wage gap between skilled and unskilled workers in the U.S. and elsewhere”. 

Along with other factors international trade provides good reasons for explaining discrepancies in income distribution along the time and across countries.

Corruption. One more factor that is considered to have a big impact on level of income inequality is corruption. Firstly, it prevents government social programs to work properly and support poor families. Instead of that, rich families gain from them. Secondly, corruption leads to distortions in taxation principles. As a result wealthy people appear to pay less and low-income people are those who bear the most part of tax burden. (Gupta et al. 1998)

Another approach is made by Alesina and Angeletos (2005). In their analysis investigating reasons for inequality they decompose it into two types: “justifiable” inequality induced by variation in talent and effort, and “unjustifiable” inequality induced by variation in corruption” and come to the conclusion that “a history of bigger governments and higher levels of corruption in the past implies a higher overall level of inequality in the present” (Alesina and Angeletos, 2005). We have no strong evidence and theoretical grounds to consider that corruption in different countries will affect inequality in a distinct way. The evidence only shows that less developed countries are characterized by higher level of corruption. However, corruption influence the impact of other factors of income inequality.

Government expenditure. In most of countries redistributive policy with various schemes of taxation and social programs is aimed at reducing inequality. The countries differ from one another by the amount of intervention into distributive processes and by its effectiveness, but still such programs are considered to decrease the initial level of inequality in the country (Tanninen, 1999). Due to this we include government expenditure as a proxy of its spending on transfers, subsidies and social programs in our model. Nonetheless, one may think of a country, in which due to the corruption subsidies may go to “wrong” people. This in its turn will give rise to inequality. Due to this, we also will test the hypothesis, that government expenditure in the corrupted country will contribute to inequality.

Human capital. Importance of the level of human capitan for income dictribution was emphasized by Mincer (1958). Chiu (1998) found evidence that the higher level of human capital accumulated in a society helps to improve income distribution between individuals. As a proxy for human capital, the rate of secondary school enrolment rate can be taken. It is measured as a percentage of the total secondary school-aged population.

Population growth. Chenery (1976) pointed at the statistical fact that poor families tend to have more children than rich ones. Consequently, the household is dividing the same income on the higher number of individuals and each of them gets smaller share, that is each poor individual is becoming poorer and their number increases. On the other hand, in the rich family with less children each member gets higher share of the household income. Upon this we make a conclusion, that overall higher birth rate in poor families tends to increase inequality. As a result, we additionally control for population growth in our model.

In our research we investigate all these factors’ effects on the distribution of income within countries. What is important, a new dataset is constructed to approaching the issue. Also, we are checking for regional differences in the links between income inequality and mentioned factors.

Chapter 3

DATA  DESCRIPTION
Because the goal of our study is doing a cross-country analysis, a big concern is the data quality. When the data on inequality measures is collected, it should be taken into account that the content of the questionnaires changes over time as new household surveys take place. Additionally, the questionnaires and definitions of income differ across countries, so the results obtained are not always perfectly comparable. We use the Gini index to measure income inequality. It is derived from the Lorenz curve, which shows what share of total income is received by each share of population (see Figure 1). The Gini index takes values from 0, which means absolute equality, to 1, which means total inequality.

In our estimation we are using two datasets on income inequality. The Dataset 1 is provided by Garbis Iradian (2005). It contains the data on income inequality collected from IMF Poverty Reduction Strategy Papers and staff reports, OECD and World Bank databases. A considerable effort has been made to ensure that similar definitions of variables are used. An unbalanced panel dataset for 87 countries on Gini index is collected for years 1965-2005. The minimum number of observations for each country is three and the maximum is seven (see Table A1). Other variables taken from Iradian dataset are GDP per capita, government expenditure and rate of the secondary school enrolment. The overall number of observations is 353. Iradian uses fixed effects estimation and generalized method of moments finding factors affecting economic growth, poverty and income inequality. 

We supplement the Iradian dataset with the data on international trade. For the estimation of international trade impact we construct an index of country’s openness to international trade. The openness ratio is calculated as the sum of export and import of the country divided by its GDP (see descriptive statistics in Table A.2).
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where Exportit is a Goods exports (BoP, current US$) for country i at period t, Importit is a Goods imports (BoP, current US$), GDPit is a GDP (current US$). Export and import data are taken from International Financial Statistics annually published by International Monetary Fund. 

If we try to distinguish developing countries from developed ones considering the GDP per capita and compare their average inequality, we will see that countries at the upper half of the distribution have average Gini coefficient equal 34.54 while those in the lower half have Gini coefficient equal 41.32. It testifies that on average more developed counties have more equal income distribution. Moreover, if we plot the Gini index anainst logarithm of GDP per capita, we can find evidence of the inverted-U relationship between the two variables supporting the Kuznets hypothesis (see Figure A3).

 For countries with higher level of government expenditure, the average level of income inequality is 33.84 and for those with lower level of government expenditure the average Gini is 41.6. We can think of a positive role of government redistributive processes on the income inequality.

 In the same way we can look at the level of human capital in countries. The average share of population enrolled in the secondary education is 58%. Those countries with higher share have Gini about 36.7. The Gini coefficient in the lower part is 40.6. 

Concidering differences between regions for the given period, we would see that Latin America has the highest average Gini coefficient. At the same time it has the second lowest level of government expenditure as a share of GDP. The two groups with the lowest income inequality, South and East Europe and developed countries have the highest level of GDP per capita and the highest level os secondary school enrollment. The highest population growth was observed in Sub-Sahara Africa, where the income distribution is arther unequal. As Table 1 shows, the links between income distribution and the factors are are nontrivial and need more precise approach.

Table 1. Regional averages. Dataset 1. 

	Regions
	Inequality (Gini index)
	GDP per capita PPP (thous US$)
	Opennes to trade. % of GDP 
	Gov't expend.% of GDP
	Secondary school enroll. (%) 
	Population growth %
	# of obser.

	 
	
	
	
	
	
	
	

	South & East Asia
	38.19
	2.64
	64.73
	19.08
	52.54
	1.84
	61

	CIS
	34.18
	3.78
	90.91
	27.42
	72.18
	0.15
	31

	CEE
	28.04
	8.26
	85.57
	41.29
	80.21
	-0.35
	28

	Sub-Sahara Africa
	43.87
	1.16
	66.76
	21.99
	28.39
	2.76
	40

	Latin America
	51.66
	5.53
	51.25
	20.91
	54.17
	1.94
	68

	MENA
	39.46
	3.15
	63.14
	27.43
	47.00
	2.41
	34

	Developed countries 
	32.86
	13.09
	50.52
	42.69
	84.38
	0.55
	91

	 
	 
	 
	 
	 
	 
	 
	 

	Total
	39.02
	6.32
	62.21
	29.21
	62.06
	1.37
	353


The Dataset 2. Motivation for constructing dataset 2 was the interest in the recent tendencies in the process of income distribution and the hypothesis that the government expenditures in the developing countries tend to be less efficient than in the developed ones due to corruption.  The income inequality statistics is composed from World Income Inequality Database V 2.0c May2008. The initial dataset includes 5313 observations on 159 countries from 1867 to 2005. For some countries several Gini coefficients are reported within one year having different income definition, covered area and population and quality of the survey. Constructing a panel dataset we use the Iradian (2005) methodology to make the Gini statistics comparable. The main point is to ensure that for one country calculating the Gini indices national surveys used the same definitions of income and household and covered the same area. To the possible extent this rule is also applied to the process of choosing coefficients within one group of countries. We supplement the dataset with the World Bank. Education Statistics Version 5.3 taking the rate of the secondary school enrolment. Government expenditure as a share of GDP is compiled from Penn World Tables Version 6.2. As in previous dataset export and import data for calculating openness ratios were taken from IMF International Financial Statistics. (see descriptive statistics in Table A.4).

As a measure of corruption we are using Corruption Perceptions Index (CPI). It is published by the global coalition against corruption Transparency International from 1995 and is the most convenient as it covers the largest time period and number of countries. CPI takes value from 0 to 10, where 10 means the entirely clean country and 0 means the country where business transactions are entirely dominated by kickbacks and extortion. In the database no country scores either ten or zero. Our corruption index is calculated based on CPI using the formula: Corrup=10-CPI. This simple transformation is done for the convinience of interpretation. Now higher Corrup will mean higher level of corruption in the economy.

The number of observations in the final dataset is 485. It includes 63 countries for the years 1995-2004 and has the numder of advantages (see Table A.3). First, we have more observations for each country. Second, the results will reflect the recent tendencies. Third, this time period enables us to control for corruption impact on the efficiency of the social policies. Nonetheless, it is important to mention that due to inavailability of some data our new dataset includes less groups. They are South and East Asia (S&E Asia), Latin America (LA), Central and Eastern Europe (CEE), current members of The Commonwealth of Independent States (CIS) and developed countries.

Investigating regional characteristics we can see that income inequality remains the highest in the Latin America. As it can be seen from Table 2, this region is characterized by the lowest government expenditure as the share of GDP .The Central and Eastern Europe and developed countries having the lowest income inequality are characterized by the highest GDP per capita had the lowest corruption index. CIS countries on the contrary have the highest average corruption index and second highest income inequality. Though both CEE and CIS countries are characterized by negative population growth and highest trade opennesss, their average levels of income inequality are quite different. To make grounded judgements about the role of mentioned factors on income distribution, more precise methods of analysis have to be applied.

Table 2. Dataset 2. Regional averages

	Regions
	Inequality (Gini index)
	GDP per capita PPP (thous US$)
	Opennes to trade. % of GDP 
	Gov't expenditure % of GDP
	Corrup. index
	Secondary school enroll. (%) 
	Population growth %
	# of  obs

	 
	
	
	
	
	
	
	
	

	S&E Asia
	40.37
	4.01
	78.62
	21.80
	7.09
	66.16
	1.48
	30

	CIS
	42.28
	5.05
	102.59
	34.72
	7.42
	85.69
	-0.08
	62

	CEE
	30.35
	9.12
	108.89
	28.81
	5.71
	92.83
	-0.42
	79

	LA
	52.23
	6.78
	58.80
	17.55
	6.37
	73.48
	1.69
	129

	Developed countries 
	31.78
	23.79
	97.06
	17.64
	2.47
	108.59
	0.64
	185

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total
	38.86
	13.40
	88.82
	21.89
	4.71
	91.85
	0.71
	485


Chapter 4

METHODOLOGY

Based on the discussed theoretical findings, the basic empirical model can be presented as follows:
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where lnGiniit stands for the Gini index for country i at period t taken in logarithm, Xit is a vector of explanatory variables, 
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- is the composite error, where ui is a time-invariant individual country effect and 
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To be more specfic, the vector of explanatory variables in the framework of tested hypotheses it can be presented as:

                                Xiit = lnGDPpcit, lnGDPpcit2,

                                   Openratit, Openratit * lnGDPpcit, 

                                   Govtexpit, Govtexpit *Corruptit
                                   Educit, PopulGrowthit,
                                   RegDum, Interact w/RegDum

Tested hypotheses and expected results.
1. lnGDPpcit is a level of GDP per capita for country i at period t taken in logarithm. Assuming quadratic functional form we can formally test the Kuznets hypothesis that states that the inequality increases at the early stages of economic development and decreases after reaching a pivotal point. If the Kuznets hypothesis holds, we expect coefficient near lnGDPpcit to be positive and coefficient near lnGDPpcit2 to be negative. 

2. Openratit stands for the openness ratio. This hypothesis based on general trade theory states that international trade increases inequality in developing countries but as the economy proceeds in development, the effect fades out gradually, so that international trade effect is much lower in developed countries. For this purpose we use interaction term Openratit*lnGDPpcit for economic development and for openness ratio. To corroborate the hypotheses the coefficient near Openratit should be positive and coefficient near Openratit* lnGDPpcit negative.

3. As government transfers and subsidies are aimed at reducing inequality. Consequently, the coefficient near Govtexpit is expected to be negative. However, corruption provides means for unequal distribution of income. We test the hypothesis of the adverse effect of corruption on the effectiveness of government programms. The hypothesis will be supported by the data if the coefficient near Govtexpit*Corruptit is positive. 

4. Based on theoretical findings, we expect the education to make the problem of income inequality less severe and the coefficient near Educit to be negativ. Population growth however is considered to deepen the problem. The coefficient near PopulGrowthit is expected to be positive.

5. In our paper we introduce an assumption that cultural, historical and political peculiarities influenced the historical process of income distribution and determine the current levels of inequality in different groups of countries. We are controlling for it introducing regional dummies for Latin America, Asian region, MENA, transition countries and Sub Sahara Africa.
Estimation techiques.

1. Pooled OLS. For the sake of simplicity we start from the model which is specified in linear form. We use it as a benchmark model pooling observations across countries and years.
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yit = Xit β +(ui + vit),

OLS estimator is consistent only when 
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. The last assumption is restrictive in our case while it doesn’t allow for heterogeneity. POLS doesn’t account for possible year and country-level unobserved effects, and in the estimation we will meet  correlation between explanatory variables and composite error term. If such year and country–level heterogeneity is present, the estimated coefficients will be affected by the omitted variable bias and, consequently, inconsistent (Wooldridge, 2002).  Additionally, using POLS we will not take into account the functional form issue, we will not account for double-censored nature of Gini index as a dependent variable. As a result, obtained predicted values may happen to the lie outside the unit interval. The reason is that explanatory variables are assumed to have constant effect on the dependent variable..

Within the POLS framework we explicitly test the Kuznets hypothesis. Also, the attempt is made to check, whether are historical, cultural and political effects specific to different country groups, such as Latin America, Sub-Sahara Africa, CEE, CIS and so on.

2. Fixed effects estimation. Following Iradian (2005), Feenstra and Hanson (2001) and others, we are using fixed effects estimation to avoid unobserved heterogeneity caused by country-level effects. It introduces dummy variables to allow for the country-specific but time-constant omitted variables. All variables in the model are expressed as deviations from their means and the model is taking the form:
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The OLS estimation of this equation will also give unbiased results in case of strict exogeneity of explanatory variables (Baltagi, 2001). As it was shown, the advantage of using panel data is to allow for 
[image: image11.wmf]i

u
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. In this specification we make an assumption that cov(Xit, ui) ≠ 0. Nonetheless, FE estimation also shares the drawback of not accounting for censored nature of dependant variable. This will result in getting the predicted values outside the (0,1) range. 

3. Random effects estimation. If our vector of explanatory variavles 
[image: image13.wmf]it

X

 does not vary much over time, fixed effect method can lead to imprecise estimates. If 
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, fixed effect estimator will be inefficient. In this case random effects can be used to the estimate the model. The estimator will be unbiased and consistent for fixed T and 
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. Nonetheless, if Cov(Xit, ui)=0 assumption does not hold, random effect estimator is inconsistent. In our work we are using Hausman test to disciminate between fixed effects and random effects estimation. The problem of predicted values outside the unit interval remains and is addressed by our next estimation procedure

4. Random effects tobit model with panel data. 

As the maim varible of interest Gini index is constrained between 0 and 1, on the next step we introduce censored regression model initially developed by Tobin (1958). We consider a latent response function

yit* = Xit β + ξit,

Observed y are related to y* by
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The estimators obtained are maximum-likelihood estimators maximizing the correspondent likelihood function. The log likelihood function for a sample of N countries, T being the number of years is

logL  =  
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, i = 1,…,N, t = 1,…,T,

where f(...) is the density that defines the tobit model. In the model there are K major parameters (, an additional parameter (, the disturbance standard deviation and vector ( = [(1,...,(N]( which stands for N ‘nuisance’ parameters. Tobit model for panel data is likely to be the most appropriate model as it will enable us to take into account the bounded nature of the dependent variable and nonlinearity of the effects.

5. Fixed effects Tobit model with panel data. 

For some cases the fixed effects method can be preferred to the random effects. One of the fixed effects approach, known as the least squares dummy variable (LSDV) method, enables us to bring the unobserved effect explicitly into the Tobit model. Now the unobservable effect will be treated as the coefficient of the country-specific dummy variable. As shown by Greene (2004), “maximum-likelihood estimators with fixed effesct show essentially no bias in the slope estimators of the tobit model.” Moreover, “the small sample bias which appears to show up in the estimator of the disturbance variance appears to be small if T is 5 or more.” In our first dataset T is from 3 to 7, in the second dataset T=9. Nonetheless, we have to bear in mind that standard errors can be underestimated and not to be very optimistic about the significance of our coefficients.

Another problem that arises is the sample selection problem. Sample of countries is not a random sample of the existing ones. The less developed countries are not in the sample as there is lack of data on variables of interest for these countries or it is of low quality. For these reason interpreting the results we are concluding for those groups of countries that are included in the sample.
Chapter 5

ESTIMATION RESULTS

5.1. Dataset 1.

First, we run pooled OLS regression with dummies on each region motivating the further investigation of regional differences in the process of income distribution. As the control group is developed countries POLS regression testifies that on average during the period 1965-2005 countries of South and East Asis, Sub-Sahara Africa and Latin America had higher income inequality than developed countries. Latin America had the highest inequality among the regions, second highest inequality was observed in Sub-Sahara Africa (see Table 3)
 As discussed in methodology part, in panel data estimation techiques we start from fixed-effects and random-effects models. F-test applied after the fixed-effects estimation testifies that fixed-effects must be used instead of pooled OLS for both datasets. Moreover, Hausman used to discriminate between test fixed-effects and random-effects suggests that the former should be preferable.

As it was mentioned in the methodology part, Tobit is the most appropriate estimation technique for the developed model of income inequality as it accounts for bounded nature of dependent variable. The results of the Hausman test inspired us to use fixed-effects Tobit model. These five regressions enable us to check the robustness of our findings: OLS with regional dummies, fixed effects, random effects, Tobit and Tobit with fixed-effect (LSDV)

Now we split our interpretation of the obtained results (Table B.1) into two sections. First one will present us results on testing hypotheses about main factors such as economic development, international trade, government expenditure and education (Table 3). Second section will concentrate on regional differences in the process of income distribution and will present coefficients of interaction terms from FE Tobit regression (Table 4). 
Table 3. Dataset 1. Estimation results. Main variables
	LnGini 
	POLS
	FE
	RE
	RE Tobit
	FE Tobit

	LnGDP
	0.422**
	0.327**
	0.213**
	0.188**
	0.327**

	LnGDP sq
	-0.028*
	-0.026*
	-0.005
	0
	-0.026*

	LnOpenness
	0.111**
	0.092**
	0.099**
	0.101**
	0.092**

	LnOpen*LnGDPpc
	-0.079**
	-0.035*
	-0.043**
	-0.044**
	-0.035**

	LnGov Expenditure
	-0.077
	-0.448**
	-0.243**
	-0.236**
	-0.448**

	LnEducation
	-0.031
	-0.071
	-0.051
	-0.042
	-0.071

	Poulation growth
	0.024
	-0.011
	0.024
	0.026
	-0.011

	CEE dummy
	-0.039
	
	
	
	

	CIS dummy
	0.108
	
	
	
	

	SubSah Afr dummy
	0.280**
	
	
	
	

	LA dummy
	0.380**
	
	
	
	

	MENA dummy
	0.122*
	
	
	
	

	S&E Asia dummy
	0.127*
	
	
	
	

	Constant
	3.337**
	5.336**
	4.135**
	4.115**
	2.524**

	Observations
	263
	263
	263
	263
	263

	R-squared
	0.68
	0.37
	
	
	

	* significant at 5%; ** significant at 1%
	
	
	
	
	

	Number of group(country)
	
	84
	84
	84
	84


The table presents the estimation results obtained using dataset 1. Unless otherwise indicated, the results are discussed for the base group of developed countries. The difference of the results for the other groups follows the discussion.

Kuznets hypothesis.  The empirical results support the idea of nonlinear impact of economic development on income inequality. The hypothesis cannot be rejected at 1% level of significance as both lnGDPpc and lnGDPpc2 are highly significant and of the expected signs. As it can be seen from the table, 1% increase of GDP per capita initially causes 0.327% increase in Gini coefficient characterizing income inequality but the impact fades down as the country’s GDP per capita becomes higher. Ceteris paribus, the country with 1% higher GDP will face 0.301% effect on its income distribution. It is worth mentioning, that the Kuznets hypothesis holds for all countries but MENA region. More precise figures for groups of developing countries are discussed in the section on regional differences.

International Trade. We introduce openess ratio to reflect how country is involved in international trade and its interaction term to check our second hypothesis. The obtained results testify that 1% increase of openness ratio gives rise to inequality in developing countries by 0.092% but as the economy proceeds in development and its GDP per capita grows, the effect diminishes. To be more specific, ceteris paribus, if the countries GDP is higher by 1%, the effect of the international trade will be not 0.092% but 0.057% (0.08-0.035). The estimation showed no difference in effect between groups of countries.

Government expenditure is highly significant and is proved to lower income inequality in the economy.  As it effects the income distribution directly, the effect is shown to be the largest. 1% increase of government expenditure share of GDP is expected to decrease inequality by 0.448%.

Population growth effect is not robust across the estimations and is insignificant in results of our main estimation procedure. Education or secondary school enrollment ratio is found to be insignificant in our estimations. Though it is used by many authors as a proxy of human capital development, we can think about two directions of its effect. If rich people have better access to education, it will leave less opportunities for poor to get a better job and will cause higher inequality in the society. These two effects can mitigate each other causing the overall lack of significance.

Regional differences.  Now approaching the second part of our results, we are reporting the results that reflect the regional differences across countries in income distribution process. As distinct from Iradian (2005) we divide the transition countries into CEE and CIS. We admit that the dataset covers the period from 1965 to 2005 and the CIS was established in 1991. The distinction between regions is made to enable comparability of our results with those of the dataset 2.

Table 4. Estimation results of regional differences. Dataset 1.
	Regions
	Ln GDP per capita (thous. US$)


	Government expenditure               (% of GDP)
	Education                             (% secondary school enrollment)

	
	Difference in effect 
	Total effect
	Difference in effect
	Total effect
	Difference in effect
	Total effect

	 
	
	 
	
	 
	
	

	LA
	-0.121**
	0.206**
	0.324**
	  -0.124**
	insign
	insign

	S & E Asia
	-0.169**
	0.158**
	 insign
	 -0.448**
	insign
	insign

	SubSah Afr
	 insign
	0.327** 
	 insign
	 -0.448**
	insign
	insign

	MENA
	-0.419**
	-0.092**
	0.352*
	  -0.096*
	0.412**
	0.412**

	CEE
	0.391**
	0.718**
	 insign
	 -0.448**
	-3.037**
	-3.037**

	CIS
	-0.321**
	0.006**
	0.391*
	-0.057** 
	insign
	insign


Table 4 reports the coefficients for the interaction terms of the regional dummies with GDP per capita, government expenditure and education from fixed-effect Tobit regression. As coefficients present the difference in effect between the region and developed countries, we additionally calculate the total effect of the factors.

The interaction with GDP per capita reflects the income distribution process in the economy. Based on the coefficients we can conclude that in CEE compared to developed countries the economic development had twice more adverse effect on income inequality. In MENA, however, 1% growth of GDP per capita caused the decrease in Gini index by 0.092%. The net effect of 1% increase in GDP per capita in LA and South and East Asia was 0.206 and 0.158% increase of Gini index correspondingly.

Education, being insignificant in most of the countries including the base group, appears to have favorable effect on income distribution in CEE in accordance with the theory developed and has an advese effect in MENA. The reasoning for Middle East and North America can be provided if we think about causality relationship. Richer people can have better access to education which will cause even higher inequality in the society.

Government expenditure was proven to decrease inequality in all countries. However, we found than in countries of LA, MENA and CIS the effect of government expenditure in improving inequality was much lower. CIS region is showing the highest inefficiency. 1% increase in government expenditure causes only 0.057% decrease in inequality (compare with 0.448% decrease in developed countries). Latin America and MENA are close in their results, the decrease of inequality is only about 0.1%. Explaining this phenomenon we are suggesting two reasons. Fist, government expenditure may not necessarily be directed into social programs. In this case the more exact measures of social expenditures have to be used.  Second, we take this results as a sign of corruption making social programs inefficient and check this in our second dataset where corruption perception index is available. 

5.2. Dataset 2.

As we have already mentioned, the motivation for constructing dataset 2 was the interest in the recent tendencies in the process of income distribution and the hypothesis that the government expenditures in the developing countries tend to be less efficient than in the developed ones due to corruption. Due to this, our model for this dataset additionally includes interaction term of government expenditure with corruption index of the country. The table 5 presents the estimation results obtained using dataset 2. As in the previous section, interpreting our results we are to concentrate on fixed-effect Tobit model. However, the coefficients obtained are the same for fixed-effects and Tobit fixed-effects estimation. For an explanation we are suggesting that the model captures nonlinearity of the index Gini behaviour including the second power of LnGDP per capita and interaction of openness ratio. Consequently, the problem of predicted value of the dependent variable is not present.
As distinct from dataset 1 results, in dataset 2 no evidence was found, that factors affect certain regions in a different way. Consequently, the interpretation provided below will concern not only developed countries but countries from all groups. Only the first estimation includes dummies for CEE, CIS, South and East Asia and Latin America showing that CIS countries and in Latin America have on average higher higher level of inequality. In other regressions country-specific unobservable factors are believed to be captured by fixed-effect estimation procedure. 

Table 5. Estimation results. Dataset 2.

	 Ln Gini
	POLS
	FE
	RE
	RE Tobit
	FE Tobit

	LnGDP
	0.377**
	0.765**
	0.520**
	0.521**
	0.765**

	LnGDP sq
	-0.036
	-0.134*
	-0.091**
	-0.092**
	-0.134**

	LnOpenness
	0.093
	-0.088
	0.107
	0.105
	-0.088

	LnOpen*LnGDPpc
	-0.064**
	0.013
	-0.049
	-0.049
	0.013

	LnGov Expenditure
	-0.153**
	0.034
	-0.200*
	-0.199*
	0.034

	LnGov Exp* Corrupt
	-0.003
	-0.002
	0.003
	0.003
	-0.002

	LnEducation
	-0.056
	-0.129*
	-0.130*
	-0.130**
	-0.129**

	Poulation growth
	0.088**
	-0.108**
	0.009
	0.008
	-0.108**

	CEE dummy
	0.081
	
	
	
	

	CIS dummy
	0.412**
	
	
	
	

	LA dummy
	0.328**
	
	
	
	

	South&East Asia dummy
	0.028
	
	
	
	

	Constant
	3.741**
	3.415**
	4.148**
	4.147**
	3.669**

	Observations
	328
	328
	328
	328
	328

	R-squared
	0.74
	0.13
	
	
	

	* significant at 5%; ** significant at 1%
	

	Number of group(country)
	
	58
	58
	58
	58


Kuznets hypothesis. As in previous estimation, the empirical evidence supports the Kuznets hypothesis and shows nonmonotonic impact of economic development on income inequality. Both lnGDPpc and lnGDPpc2 are highly significant and of the expected signs. 1% increase of GDP per capita initially causes 0.765% increase in Gini index but the impact fades down as the country’s level of development increases. Ceteris paribus, the country with 1% higher GDP will face 0.631% (0.765-0.134) effect on its income distribution.

International Trade. As distinct from previous results, in our second estimation international trade fails to show any significant impact on income distribution. Following logic described in literature review, firms involved in international trade don’t pay relatively higher wages to their employees. Government regulation and other factors may be more important for wage differences. Foreign direct investment can be suggested as the factor that causes wage differences and can be used for further research of dynamics of income distribution.

 Government expenditure appears to be insignificant. The explanation, that we suggest for the phenomenon is that government expenditure may fail as a measure of social expenditure or transfer payments and can be directed for government consumption and infrastructure investment. In this way, more precise measure is needed. We also don’t find evidence that rising corruption makes government expenditure inefficient.

Population growth effect is not robust across the estimations but is significant in results of our main estimation procedure.

Education or secondary school enrollment is found to lower income inequality in all countries. If the share of people involved in secondary school education rises by 1%, it decreases Gini index by 0.129%. It shows that poor people have better access to education and it provides them better employment opportunities and higher income.

Chapter 6

CONCLUSIONS 
In this paper we investigate the determinants of income inequality across countries. The econometric techniques involved in the estimation include pooled OLS, Fixed Effect, Random Effect and panel data Tobit model with Fixed Effects. We use two datasets, one of which is taken from Iradian (2005) and the other is constructed from the World Income Inequality Database using the methodology of the author.  

Estimating the influence of economic development in both datasets we find the evidence of the Kuznets hypothesis. Though the Kuznets curves will not be the same for different regions, but as country develops, the adverse effect of economic growth on income inequality will fade out. The findings of our paper are similar to other results in the literature, 

Our results suggest that in the long run the international trade increases income inequality but with the higher level of economic development of the country the effect diminishes. In the shorter period, however, its impact is insignificant. 

Differences discovered on the interregional level suggest that in the longer run the adverse effect of economic growth on income inequality is not so severe in developing countries and government expenditure is less efficient. Nonetheless, using our second dataset we also check whether corruption influences the effect of government redistributive programs and find it insignificant. Moreover, in the shorter run no evidence of the difference in factor’s influence in different groups of countries was found.

We also have to admit limitations of our study. Our dataset does not include all the countries due to unavailability of the needed statistics. Better proxies for the government social transfers, level of corruption and human capital in the country can be suggested. Also our study can be expanded by considering other factors of income inequality such as availability of credit to private sector or foreign direct investment. These and other mentioned problems suggest scope for further research.
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Appendix
Figure A1. Lorenz curve and Gini index 
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Figure A2. Kuznets’ curve 
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Figure A3. Dataset 1. The inverted-U relationship between LnGDP per capita and Gini coefficient
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Table A1. Dataset 1. Number of observations and grouping of countries

	Developed countries
	90
	 Sub Sahara Africa
	40
	MENA
	34

	
	
	
	
	
	

	Australia
	4
	Cameroon
	3
	Algeria
	3

	Austria
	5
	Ethiopia
	3
	Egypt
	4

	Belgium
	4
	Ghana
	3
	Iran
	4

	Canada
	7
	Ivory Coast
	4
	Jordan
	4

	Finland
	7
	Lesotho
	3
	Morocco
	3

	France
	6
	Madagascar
	4
	Pakistan
	5

	Germany
	6
	Mali
	3
	Tunisia
	6

	Ireland
	5
	Mauritania
	3
	Turkey
	5

	Italy
	5
	Nigeria
	3
	
	

	Japan
	5
	Senegal
	3
	CEE
	29

	Netherlands
	4
	Uganda
	4
	
	

	New Zealand
	5
	Zambia
	4
	Bulgaria
	3

	Norway
	4
	
	
	Czech Republic
	3

	Portugal
	3
	Latin America
	68
	Estonia
	3

	Spain
	3
	
	
	Hungary
	3

	Sweden
	6
	Argentina
	4
	Latvia
	3

	United Kingdom
	5
	Brazil
	7
	Lithuania
	4

	USA
	6
	Chile
	7
	Poland
	4

	
	
	Colombia
	4
	Romania
	3

	South and East Asia
	61
	Costa Rica
	5
	Slovenia
	3

	
	
	Dominican Rep.
	4
	
	

	Bangladesh
	6
	Ecuador
	3
	 CIS
	31

	China
	6
	El Salvador
	3
	
	

	India
	6
	Honduras
	3
	Armenia
	4

	Indonesia
	6
	Jamaica
	3
	Azerbaijan
	3

	Korea Rep.
	7
	Mexico
	8
	Belarus
	3

	Malaysia
	6
	Panama
	3
	Georgia
	4

	Nepal
	3
	Paraguay
	3
	Kazakistan
	3

	Philippines
	6
	Peru
	3
	Kyrgyz Rep.
	4

	Sri Lanka
	5
	Uruguay
	4
	Russia
	4

	Thailand
	7
	Venezuela
	4
	Ukraine
	3

	Vietnam
	3
	
	
	Tajikistan
	3

	
	
	
	
	
	

	
	
	
	
	Total 
	353


Table 2A. Dataset 1. Descriptive statistics

	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	 
	
	
	
	
	

	Countries
	353
	43.13
	25.39
	1
	87

	Years
	353
	1989.00
	8.84
	1965
	2005

	Inequality (Gini index)
	353
	39.02
	9.58
	19.4
	62.5

	GDP per capita  (thous US$)
	353
	6.32
	5.83
	0.26
	30.113

	Opennes to trade. % of GDP 
	321
	62.21
	38.15
	3.96
	228.87

	Gov't expenditure % of GDP
	272
	29.21
	11.81
	11.9
	64.6

	Secondary school enroll. (%) 
	271
	62.06
	23.53
	16
	100

	Population growth %
	271
	1.37
	1.09
	-1
	4.2


Table A3. Dataset 2. Number of observations and grouping of countries

	Latin America
	129
	CEE
	97
	Developed countries
	167

	
	
	
	
	
	

	Argentina
	10
	Bulgaria
	9
	Australia
	8

	Brazil
	9
	Czech Republic
	9
	Denmark
	9

	Bolivia
	7
	Estonia
	9
	Belgium
	9

	Chile
	6
	Hungary
	9
	Canada
	6

	Colombia
	7
	Latvia
	9
	France
	10

	Costa Rica
	9
	Lithuania
	9
	Germany
	10

	Dominican Rep.
	9
	Poland
	10
	Greece
	10

	El Salvador
	10
	Slovenia
	9
	Ireland
	9

	Honduras
	10
	Slovak Republic
	8
	Italy
	9

	Mexico
	5
	Croatia
	7
	Luxembourg
	9

	Panama
	10
	Macedonia. FYR
	9
	Netherlands
	9

	Paraguay
	7
	
	
	Norway
	10

	Peru
	10
	 CIS
	62
	Portugal
	10

	Uruguay
	10
	
	
	Singapore
	6

	Venezuela
	10
	Armenia
	6
	Spain
	10

	
	
	Azerbaijan
	8
	Sweden
	10

	South and East Asia
	30
	Belarus
	9
	Switzerland
	4

	
	
	Georgia
	4
	United Kingdom
	9

	China
	9
	Kazakistan
	
	USA
	10

	India
	3
	Kyrgyz Rep.
	10
	
	

	Indonesia
	3
	Russia
	7
	
	

	Philippines
	10
	Moldova
	9
	
	

	Thailand
	5
	Ukraine
	9
	
	

	
	
	Tajikistan
	
	Total 
	485


Table A4. Dataset 2. Descriptive statistics

	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	 
	
	
	
	
	

	Countries
	485
	32.34
	18.16
	1
	63

	Years
	485
	1999.22
	2.76
	1995
	2004

	Inequality (Gini index)
	485
	38.86
	10.38
	21.90
	62.10

	GDP per capita  (thous US$)
	475
	13.40
	9.93
	2.10
	50.75

	Opennes to trade. % of GDP 
	475
	88.82
	54.94
	18.55
	377.68

	Gov't expenditure % of GDP
	475
	21.89
	8.18
	6.79
	50.77

	Corruption index
	393
	4.71
	2.43
	0.00
	8.50

	Secondary school enroll. (%) 
	425
	91.85
	22.43
	31.98
	161.66

	Population growth %
	485
	0.71
	0.93
	-1.20
	2.83


Table B.1. Dataset 1. Estimation results

	 
	POLS
	FE
	RE
	RE Tobit
	FE Tobit

	 
	
	
	
	
	

	LnGDP
	0.422**
	0.327**
	0.213**
	0.188**
	0.327**

	LnGDP sq
	-0.028*
	-0.026*
	-0.005
	0
	-0.026*

	LnOpenness
	0.111**
	0.092**
	0.099**
	0.101**
	0.092**

	LnOpen*LnGDPpc
	-0.079**
	-0.035*
	-0.043**
	-0.044**
	-0.035**

	LnGov Expenditure
	-0.077
	-0.448**
	-0.243**
	-0.236**
	-0.448**

	LnEducation
	-0.031
	-0.071
	-0.051
	-0.042
	-0.071

	Poulation growth
	0.024
	-0.011
	0.024
	0.026
	-0.011

	CEE dummy
	-0.039
	
	
	
	

	CIS dummy
	0.108
	
	
	
	

	SubSah Afr dummy
	0.280**
	
	
	
	

	LA dummy
	0.380**
	
	
	
	

	MENA dummy
	0.122*
	
	
	
	

	S&E Asia dummy
	0.127*
	
	
	
	

	LnGDP* CEE
	
	0.391**
	0.122
	0.128
	0.391**

	LnGDP* CIS
	
	-0.321**
	-0.088
	-0.06
	-0.321**

	LnGDP* S&E Asia
	
	-0.169**
	-0.032
	-0.009
	-0.169**

	LnGDP* MENA
	
	-0.419**
	-0.117*
	-0.095
	-0.419**

	LnGDP* LA
	
	-0.121**
	-0.027
	-0.014
	-0.121**

	LnGov Expenditure * CIS
	
	0.391*
	0.023
	0.007
	0.391**

	LnGov Expenditure * LA
	
	0.324**
	0.094**
	0.084**
	0.324**

	LnGov Expenditure * MENA
	
	0.352*
	-0.079
	-0.085
	0.352**

	LnEducation * CEE
	
	-3.037**
	-0.077
	-0.081
	-3.037**

	LnEducation * MENA
	
	0.412*
	0.108
	0.102
	0.412**

	Constant
	3.337**
	5.336**
	4.135**
	4.115**
	2.524**

	Observations
	263
	263
	263
	263
	263

	R-squared
	0.68
	0.37
	
	
	

	* significant at 5%; ** significant at 1%
	
	
	
	
	

	Number of group(country)
	
	84
	84
	84
	84


Table B2. Dataset 2. Estimation results. 

	 Ln Gini
	POLS
	FE
	RE
	RE Tobit
	FE Tobit

	LnGDP
	0.377**
	0.765**
	0.520**
	0.521**
	0.765**

	LnGDP sq
	-0.036
	-0.134*
	-0.091**
	-0.092**
	-0.134**

	LnOpenness
	0.093
	-0.088
	0.107
	0.105
	-0.088

	LnOpen*LnGDPpc
	-0.064**
	0.013
	-0.049
	-0.049
	0.013

	LnGov Expenditure
	-0.153**
	0.034
	-0.200*
	-0.199*
	0.034

	LnGov Exp* Corrupt
	-0.003
	-0.002
	0.003
	0.003
	-0.002

	LnEducation
	-0.056
	-0.129*
	-0.130*
	-0.130**
	-0.129**

	Poulation growth
	0.088**
	-0.108**
	0.009
	0.008
	-0.108**

	CEE dummy
	0.081
	
	
	
	

	CIS dummy
	0.412**
	
	
	
	

	LA dummy
	0.328**
	
	
	
	

	South&East Asia dummy
	0.028
	
	
	
	

	Constant
	3.741**
	3.415**
	4.148**
	4.147**
	3.669**

	Observations
	328
	328
	328
	328
	328

	R-squared
	0.74
	0.13
	
	
	

	* significant at 5%; ** significant at 1%
	

	Number of group(country)
	
	58
	58
	58
	58


� For the convinience of presentation Table B.1 in the text is split into two tables, one including the results for the main factors (Table 3) and the second presenting the coefficients of interaction terms from the FE Tobit regression (Table 4)
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