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WILL INCOME INEQUALITY DIFFERENCES AMONG THE EURO AREA AND FORMER
SOCIALIST EUROPEAN COUNTRIES WIDEN? A PANEL DATA-ANALYSIS
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Unfair distribution of income and poverty has been one of the most serious problems in
the world economy since wind of globalization has become prevalent. In order to develop
polices improving income distribution reducing income differences among countries, it is
critically important to incorporate the role of economic, social and demographic factors. In
this regard, we estimate the possible effects of economic, demographic and social indicators
on income differences between Euro area and the former socialist countries of Europe with
panel GMM model. Our results emphasize the importance of demographic factors to exam-
ine the dynamics of income equalities. It is also implied that monetary economic policies
should be coordinated to foreign trade and development to sustain economic development
and reduce income difference with respect to the Euro area in former socialist European
countries.

Keywords: Income inequality, Panel Data Analysis, Former Socialist European countries.
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process of the access to the European Union (EU) and European Monetary Union (EMU)
which require the convergence of inflation, interest rates, exchange rates and government
deficits to the average levels of the EU countries. Accordingly, candidate CEE countries
implemented a number of reform programmes in order to capture the extensive benefits from
catching up the developed EU countries. However, during the catching up and adaptation
process, CEE countries have been expected to face with fluctuations and macroeconomic
shocks which could be severe in less developed countries and also lead to disparities in
growth performances and income equality among these countries and the EU countries. The
issue whether the transition to market economies from centrally planned economy and
adaptation to the EU have led the economies of these countries to diverge or converge has

been extensively analyzed by many researchers.

Economic convergence occurs when macroeconomic conditions and also other
development indicators of country groups under estimation close up so as to reduce disparities
in the growth levels and per capita income levels among countries. The issue is generally
examined with its two main aspects, (1) income equalization and convergence of development
levels of countries, and (2) convergence of business cycles among countries. The literature on
economic convergence dates back to the arguments on traditional international trade theories
which stress upon the convergence effect of international trade incorporated in factor returns
and relative price equalization. However, the theoretical explanation on economic
convergence has mainly been developed within the neoclassical (Solow, 1956) and then
endogenous growth theories. The main assertion of economic growth theories is that less
developed countries with a lower GDP per capita will grow faster than developed ones due to
higher return to capital in less developed countries which attract foreign capital inducing
faster growth (Solow, 1956; Mankiw et al., 1992). In the models, the economic convergence
is measured by  and ¢ convergence. B convergence, unconditional and conditional, measures
the correlation between per capita output levels and growth rates in countries under
estimation. Unconditional B convergence measures the explanatory power of initial per capita
income over growth rates while the indicators such as education, health and other policy
variables included as explanatory variables into the growth regression indicate conditional B
convergence. The other measure is ¢ convergence which signals the reduction in income
difference among countries (Bairo and Sala-i-Martin, 1992; Quah, 1993; Sala-i-Martin,
1996). However, endogenous growth models put forward that due to different initial

conditions and other peculiar factors of different countries, income levels cannot converge.
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cyclical synchronization with the EU. Amplatz (2003), testing both p and ¢ convergence types
for the period 1996-2000, found that most of the CEE accession candidates showed all types
of economic convergence among themselves but there was not convergence between these

countries and Western Europe.

3. MATERIALS AND METHODS

In this study, we attempted to analyze the role of economic, social and demographic
factors that may influence the Gini coefficient in the former socialist countries of Europe
(Bulgaria, Czech Republic, Croatia, Hungary, Macedonia, Poland, Romania, Serbia, Slovakia
and Slovenia) with panel data analysis. We applied to the statistical database of the World
Bank for the needed data, however, Gini coefficent is proxied by the GINI Index have
missing values for Bulgaria, Czech Republic, Croatia, Hungary, Macedonia, Poland,
Romania, Serbia, Slovakia and Slovenia, thus the empirical analysis is carried by using Gross
National Income (GNI) per capital. Due to the availability of data for all the countries,
effects of unemployment -as percentage share of total employment- (unemp ), male
unemployment -% of male labor force- (unempml), female unemployment -% of female
labor force- (unempfm), consumer price inflation (¢pi ), GDP growth rate ( gdpg ), tax rate -
as a percentage share of total profits- (faxr), health expenditure -as a share of GDP- (hea),
degree of openness ( open ), foreign direct investments ( fdi ), population of aged between 15
and 64 -as a percentage share of the total- ( pop ), rural population -as a percentage share of
the total- (rpop ), urban population -as a percentage share of the total- (upop ), adolescent
fertility rate -births per 1.000 women ages 15 and 19- ( fert) and internet users -per 100
people- (inet) on gross national income per capita differences between Euro area and former

socialist countries of Europe ( dgni Y’ are studied. The time series of the variables of related

'GNI per capita is the gross national income, converted to U.S. dollars using the World Bank Atlas method,
divided by the midyear population. Atlas method uses a a conversion factor that averages the exchange rate for a
given year and the two preceding years, adjusted for differences in rates of inflation between the country, and
through 2000, the G-5 countries, see (World Bank Statistical Database).

2 We compute the degree of openness to trade as; (exports+imports)/GDP.

3 We compute the gross national income per capita differences between Euro area and former socialist countries

of Europe as; dgni = gni;" — gni,f: “; where gni™ denotes the gross national income per capita of the Euro

area and gnitfs “ refers to the gross national income per capita of each former socialist countries of Europe.

gni® and gni’** are in logarithms.
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countries are for the period from 2005 to 2011 and they are pooled to estimate the impacts on

mcome differences.

3.1.  Panel Unit Root Analysis

Panel unit root test have a theoretical structure parallel but not identical to unit root
tests of single time series data. Restrictions that can be placed on the autoregressive process
across cross-sections or series determine the specification of the panel unit testing. In this

context, panel data having AR(1) process is expressed as below;

Vi = PVua + X0, + £, M
wherei=1,2,..., N cross-section units or series for the periods¢=12,.,T, . X,

denotes exogenous variables in the model with any fixed effects or individual trends. p,are

the autoregressive coefficients of the model and ¢, are the error terms that are assumed to be

mutually independent idiosyncratic disturbance. If | pi[ <1 then y, is weakly (trend-)

stationary, while y, has a unit root if] pil =1. The Levin, Lin, and Chu (LLC), Breitung, and

Hadri tests all employ the panel unit root test by assuming that the persistence parameters are

common across cross-sections, o, = p for all i. On the other hand, the Im, Pesaran, and Shin
(IPS), and Fisher-ADF and Fisher-PP tests assume that p, varies across cross-sections (E-

Views 8 User Guide II, 2013: 487). In order to specify the appropriate type of the model, we
applied panel unit root tests with different assumptions and their results are reflected in Table
L.

Table 1: Panel Unit Root Tests Results

Levin, Lin, and | Im, Pesaran, and

Chu Shin

Fisher-ADF Fisher-PP

Statistic | Prob | Statistic| Prob | Statistic | Prob | Statistic | Prob
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unemp -2,74 0,00 0.42 0.66 15,85 0,72 23,57 0,26
Aunemp -2,62 0,00 0,68 0,75 11,68 | 0,75 9,67 0,97
unempml -2,77 0,00 0,50 0,69 15,28 0,75 21,48 0,36
Aunempml -2,91 0,00 0,48 0,68 13,23 0,86 11,51 0,93
unempjm -2,04 0,02 0,27 0,60 17,62 0,61 22,27 0,32
Aunempfm -2,76 0,00 0,54 0,70 13,04 0,87 11,02 0,94
cpi -6,89 0,00 -1,64 0,04 33,65 0,02 50,10 0,00
Acpi -8,43 0,00 -2,13 0,01 39,31 0,00 59,64 0,00
gdpg -4,32 0,00 -0,34 0,36 19,65 0,47 18,50 0,55
Agdpg -8,21 0,00 -1,93 0,02 37,32 0,01 52,88 0,00
taxr -7,00 0,00 -0,65 0,25 28,65 0,09 40,69 0,00
Ataxr -7,93 0,00 -2,01 0,02 35,25 0,00 51,51 0,00
hea -3,40 0,00 0,26 0,60 15,29 0,75 24,66 0,21
Ahea -4,61 0,00 -0,52 0,29 22,75 0,30 29,60 0,07
open -4,32 0,00 -0,34 0,36 19,65 0,47 18,50 0,55
Aopen -8,21 0,00 | -1,938 | 0,0263 | 37,32 0,10 52,88 0,00
fdi -3,253 | 0,000 | -0,298 | 0,382 | 20,25 0,44 20,53 0,42
Afdi -6,893 | 0,000 | -1,593 | 0,05 33,23 0,31 45,38 0,00
pop 0,32 0,62 3,04 0,99 9,53 0,97 28,60 0,09
Apop 9,82 1,00 1,22 0,88 10,18 0,85 10,24 0,85
rpop -3,50 0,00 -0,03 0,48 32,13 0,04 41,48 0,00
Arpop 0,04 0,51 1,78 0,96 11,31 0,93 16,59 0,67 |
upop 0,41 0,65 2,98 0,99 10,56 0,95 28,21 0,10
Aupop -2,12 0,01 -2,31 0,01 28,75 0,02 28,29 0,02
fert -1,86 0,03 3,37 0,99 19,82 0,46 43,68 0,00
Afert -4,06 0,00 0,41 0,66 13,13 0,87 19,83 0,46
inet -1,98 0,02 0,83 0,79 | 15,22 0,76 40,61 0,00
Ainet -5,88 0,00 -1,31 0,09 30,56 0,06 34,47 0,02
dgni -7,42 0,00 -1,08 0,13 28,75 0,09 55,83 0,00
Adgni -1,84 0,03 0,77 0,78 12,06 0,91 1 1,86 0,92
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According to Table 1, all variables can be treated as either stationary or non-stationary
even at the 10 percent significance level. Thus, we did not explore the possibility of
cointegration relationships among the using panel cointegratioﬁ tests. We ignored the
stationarity of the variables and a dynamic panel data model (Arellano—Bond Dynamic Panel

GMM Estimators) is used.

3.2. Panel GMM Model

The point of departure of our analysis in this study is the linear panel data regression

model specified as below;
Y,=a+ BX, +¢, 2)

where Y, and X, refer to the dependent and independent variables of the model,
respectively. Y, and X, have both iand ¢ subscripts for i =1,2,..., N sections and ¢ =1,2,...,T
time periods. « and g are coefficients of the model with no subscripts, pointing that they will
be same for all unit and samples. Finally, &, denotes the error term of the model. Estimation

of the common constant method (pooled OLS method) as in (2) presents results under the
assumption that there are no differences among the data matrices of the cross-sectional
dimension N ; more precisely the model estimates a common constante for all cross-sections

(Asteriou and Hall, 2007: 345).

On the other hand, the error term ¢, determine whether the model may have fixed

effects or random effects. Similar to a dummy variable model in one dimension, it is assumed

that the error term &, varies non-stochastically overiand ¢in fixed effects model. In a random

effects model, the error term is assumed to be varying stochastically. Within this framework,

type of models as in (3) can be estimated using a pool object.

Yi1=a+Xi'tﬁil+5i+YI+€it (3)

10
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In (3), ¥, refer to the dependent variable, while X is a vector of k regressors, and ¢,
are the error terms for cross-sectional units, ¢ =1,2,....,7. «ais the constant term and cross-
section or period specific effects (random or fixed) are denoted byd,andy,. In order to
identify the panel data model, restrictions placed on £ coefficients [common (across cross-

section and periods), cross-section specific, and period specific regressor parameters| are
needed (E-Views 7 User Guide, 2010: 601). For instance, M cross-sectional equations each

with T observations stacked on top of one another can be expressed as below.

Y =al.+ X B,+6I,+1.y +¢ fori=12.,M 4)

where /. refers to the 7T - element identity matrix and all the period effects
¥ = (¥, ¥4, yy)are included in vector y (E-Views 7 User Guide, 2010: 602). Similar to (4),

we can specify as a set of T period specific equations, each with M observations stacked on

top of one another as in (5);
Y=ol +XB8,+1,6+yl, +¢ fori=12,.. M (5)

where ], is the M — element identity matrix, vector-J has all of the cross-section

effects &' = (4,,0,,...,8,) (E-Views 7 User Guide, 2010: 602).

Accordingly, if all of the £ are common across cross-sections and periods model (3)
can be written as; ¥, =a+X,B+0,+y,+¢,, and thus there are k coefficients in each S
corresponding to an element of x. On the other hand, when all of the S, coefficients are
cross-section specific, we can specify the model (3) as; ¥, =+ X, 8, +8, +y, + ¢, and thus
there are kin each g for a total of Mk slope coefficients*. In the third case, all of the B,

coefficients are period specific so that model (3) takes the form ¥, = a+ X, B, + 45, +7, + £,

for a total of T% slope coefficients (E-Views 7 User Guide, 2010: 603).

* The fixed effects estimator is known as the least-squares dummy variables (LSDV) estimator since it includes a
dummy variable for each group to allow for different constants.

11
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On the other hand, depending on the panel model specification in (3), GMM panel

estimators can be specified as below;
M M .
g(8) = Y &)= > Z&(h) ©®)

where Z; i1s T xp matrix containing instruments for cross-section i , and

&(B) = - f(X,,F)). Panel GMM model estimation objects to minimize the quadratic

form; S(B)=g(B) Hg(f), with respect to B and px p weighing matrix H . frepresents
the estimates of the coefficient vector and he coefficient covariance matrix of the panel GMM

model can be computed as below;

V() = (GHG) (G HAHG)(G HG)™ 7)

In (7), Ais an estimator of E(g,(8)g,(8)) = E(Z,¢,(B)e,(B) Z,), while G is a T xk
derivative matrix. GMM estimation requires specifying the instruments, choosing the

weighting matrix A and determining an estimator for A (E-Views 8 User Guide II, 2013:
792-793).

4. EMPIRICAL RESULTS

In this study, we estimated a panel GMM model based on Arellano and Bond (1991)
to analyze effects of unemployment, GDP per capita, inflation, tax rate, openness to trade,
foreign direct investments, rural population, population and health expenditures on the gross
national income per capita differences between Euro area and former socialist countries of
Europe. We used the first and second lags of the independent variables of the model as
instruments to make the endogenous variables pre-determined and thus not correlated with the
error term in equation. In order to eliminate the fixed effect in the model, orthogonal
deviations are employed as a transformation method and Period SUR instrument is used as the

weighing matrix. According to Table 2, over identifying restrictions of the model are also

12
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valid and satisfied since J -statistic has a p -value as 0,32. Estimation results are presented in

Table 2.

Table 2: GMM Model Estimation Results

Method: Orthogonal Deviations

Estimation weighting matrix: Period SUR instrument

Instrument specification: ¢, dgni(-2), unemp(~1),unempml(-1),unempfm(-1), gdpg(-1),

cpi(-1), taxr(-1), open(-1), fdi(-1) , hea(-1), pop(-1), rpop(-1),upop(-1), fert(-1),
inet(-1),unemp(-2), unempml(-2), unempfm(-2), gdpg(-2), cpi(-2),taxr(-2), open(-2),

fdi(=2) , hea(-2), pop(-2),rpop(-2) , upop(-1), fert(-1),inet(~1).

J -Statistic: 19,06
Instrument Rank: 32

Variable Coefficient Prob.
dgni(-1) 0,6279 0,0000
unemp 0,0093 0,0285
unempml -0,0039 0,2915
unempjfm -0,0014 0,7560
cpi -0,0037 0,0096
gdpg -0,0026 0,0036
taxr -0,0012 0,3669
hea 0,0148 0,0710
open 0,0015 0,0002
fdi -1,56x10™" 0,1434
bop -0,7848 0,3138
rpop 497x10” 0,7050
upop -0,0007 0,3091
fert 0,0108 0,0021
inet -0,0003 0,5902

Table 2 shows that gdpgand cpihas negative and statistically significant coefficients

at the 10% level as; -0,0030 and -0,0029 implying that expansionary economic policies may

reduce the income gap between the Euro area and the former socialist countries of Europe.

13
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Thus, it can be inferred that macroeconomic development may be sustained and
unemployment rate may be reduced in the long-run with expansionary policies. Our policy

implications for increasing the GNI per capita in the former socialist countries of Europe are

also consistent to the Keynesian Theory. The statistically significant coefficient of unemp
(0,0093) is supporting our inferences; an increase in the unemployment rate in the former
socialist countries of Europe deteriorates the total demand which in turn may increase the
income equality with respect to the Euro area. The statistically insignificant coefficients of
male and female unemployment rates does not allow us to make interpretations on the effects
of decreases in male and female unemployment on the GNI per capita differences between the

Euro areas and the former socialist countries of Europe.

The negative coefficient of taxr exposes that increasing tax rates may affect the GNI
per capita in the former socialist countries of Europe positively and thus reduce the income
difference with the Euro area, however faxr has a statistically insignificant coefficient. Thus,
it is difficult to make inferences about the outcome of tax policies on income inequality in
these countries. On the other hand, our estimation results reveal that health expenditures
increase the GNI per capita inequality between the Euro area and the former socialist
countries of Europe. Despite it is regarded that social expenditures have importance for
sustaining the development in the long-run, we assert health expenditures affect that total
demand negatively in the former socialist countries of Europe. Considering the fact that health
expenditures are being financed by the government in these countries, increases in these kinds
of expenditures reduce the expenditures boosting the aggregate demand under the
governments’ budget constraint. Empirical results also indicate that increase in the population
of aged between 15 and 64 of the former socialist countries of Europe can be accepted as a
raise in the labor participation rate. This phenomenon may influence the aggregate demand
positively and become a factor reducing the income gap between the Euro area and the former
socialist countries of Europe. However, we can’t make inferences about the outcome of
population of aged between 15 and 64, rural population and urban population on GNI per
capita differences since they have statistically insignificant coefficient. Fertility rate has a
increasing impact on GNI per capita differences between the Furo area and the former
socialist countries of Europe since the statistically significant coefficient is found as 0,0021.

Accordingly, it can be inferred that increase in the birth rates had a negative on the GNI per

14
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capita differences, whereas effects of increase in the birth rates becomes positive in the long-

run.

Openness to trade has statistically significant and positive coefficient according to our
GMM estimation results. Thus, it can be inferred that liberalizing foreign trade policies may
have a negative impact on GNI per capita in the former socialist countries of Europe. In this
regard, we emphasize that structural policies and reforms on micro basis should be conducted
for increasing the competitiveness of these countries. On the other hand, we do not obtain
precise results for the effects of foreign direct investments on GNI per capita in the former
socialist countries of Europe since has statistically insignificant coefficient. Structural policies
and reforms on micro basis can also become factors causing positive effects on GNI per capita
as a result GNI per capita. In this respect, our results suggested that an increase in the number
of internet users may have a reducing impact on GNI per capita between the Euro area and the
former socialist countries of Europe. However, the coefficient of is iner statistically

insignificant.

5. CONCLUSIONS

Pane] GMM model based on Arellano and Bond (1991) is used as an estimation
strategy to analyze the effects of unemployment, GDP per capita, inflation, tax rate, openness
to trade, foreign direct investments, rural population, population and health expenditures on
the gross national income per capita differences between Euro area and former socialist
countries of Europe. Our empirical results imply that expansionary macroeconomic policies in
the former socialist countries of Europe can be implemented to reduce the income difference

with respect to the Euro area. However, the sign and the p -values of the coefficients

regarding to fiscal policy (heaand faxr), did not support the suggestion that expansionary
fiscal policies should be implemented. Thus, the importance of expansionary monetary
policies for the former socialist countries of Europe is stressed for reducing the income
-differences with the Euro area. For reducing the risks that may occur in the financial system
as a result of the expansionary monetary policies, monetary authorities of these countries

should implement policies aiming financial stability in parallel.
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On the other hand, our findings may imply that the major role of increasing labor force
and employment for boosting the aggregate demand and thus reducing the GNI per capita gap
with respect to the Euro area. Along with the increase in the population, it is important to
finance investments generating employment. Thus, comprehensive development plans
including all sectors of economy should be adopted. These plans should incorporate measures
to increasing the competitiveness of the economy. In this respect, conduction of innovation
and technology polices have critical importance. Implications about the competitiveness of

the economy are also supported by the sign and the p -values of open and fdi .
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