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Abstract

This study examines the effect of income inequality and redistribution of income on economic
growth in selected OECD countries by using annual data from OECD Statistics and Standardized
World Income Inequality Database (SWIID) for the years between 2001 and 2017. In this context,
the effect of income inequality by using the Gini after tax and transfers and the effect of
redistribution by using both absolute and relative redistribution measures on the per capita GDP
growth are investigated by using a fixed effect model for 15 OECD countries. At the first stage of
the analysis, baseline growth model that includes GDP per capita income, population growth, gross
fixed capital formation as an indicator of physical capital and secondary school enrolment as an
indicator of human capital is estimated. As the two following stages, redistribution and income
inequality measures are added to the model. At the last stage, control variables regarding the
human development, namely life expectancy, fertility rate, index of democracy and index of the
rule of law are included in the model. This set of models are estimated for absolute and relative
distribution separately. The effect of absolute and relative redistribution on the economic growth
are found to be significantly negative along with the significantly negative effect of income
inequality. In the extended model, absolute and relative redistribution has no significant effect on

economic growth.

Key words: Absolute redistribution, relative redistribution, income inequality, economic growth,
OECD.



Oz
Bu calisma gelir esitsizligi ve gelirin yeniden dagitiminin secilmis OECD iilkelerindeki iktisadi
blylme Uzerindeki etkisini, 2001 ve 2007 yillar1 arasinda OECD ve Standartlastirilmis Diinya
Gelir Esitsizligi Veritabani’dan elde edilen yillik verilerle arastirmayir amaglamaktadir. Bu
baglamda gelir esitsizligi harcalanabilir gelir ile hesaplanan Gini katsayisi ile, gelirin yeniden
dagitimi ise sirastyla mutlak yeniden dagitim ve nispi yeniden dagitim olmak {izere iki degisken
ile oOlciilerek gayri safi milli hasila (GSYH) biiylimesi iizerindeki etkileri sabit etkiler modeli
kullanilarak 15 OECD iilkesi i¢in incelenmistir. Calismanin ilk asamasinda kisi bas1 GSYH, niifus
bliylimesi, fiziksi sermaye degiskeni olarak gayri sabit sermaye olusumu, beseri sermaye
degiskeni olarak orta dereceli okul kayit sayis1 degiskenlerinin kisi bagt GSYM biiylimesini tahmin
etmek icin kullanildig: temel biiyiime modeli tahmin edilmistir. Takip eden iki asamada, sirasiyla
yeniden dagitim ve esitsizlik degiskenleri sirasiyla modele eklenmistir. Dordiincii ve son agamada
ise insani gelismislige dair kontrol degiskenleri olan beklenen yasam siiresi, dogurganlik hizi,
demokrasi indeksi ve hukuk istiinliigii indeksi degiskenleri modele eklenmistir. Bu doért model
mutlak yeniden dagitim ve nispiy eniden dagitim degiskenleriyle ayri ayri tahmin edilmistir.
Calisma sonucunda mutlak yeniden dagitim ve nispi yeniden dagitimin iktisadi biiyiime Gzerinde
istatistiksel olarak anlamli negatif etkileri, gelir esitsizliginin istatistiksel olarak anlamli ve
negative etkisiyle birlikte tespit edilmistir. Insani gelismislik degiskenlerinin bulundugu
genigletilmis modelde ise mutlak ve nispi yeniden dagitim degiskenlerinin iktisadi biiylime

uzerinde anlamli bir etkisi bulunmamaktadir.

Anahtar Kelimeler: mutlak yeniden dagitim, nispi yeniden dagitim, gelir estsizligi, iktisadi
blyime, OECD
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1. Introduction

Main social and economic objectives of the welfare system are controlling income inequality,
economic progress, and attainment of prosperity. The objective of decreasing income inequality is
much linked with philosophical views of justice, humanitarianism, and equality. Rawls (1971)
stresses that economies need to encourage each resident to accomplish their own goals by ensuring
the rational egalitarianism of opportunities. Also, the aim of reducing economic inequality may be

associated with the provision of a specific state-assured degree of income security.

Social researchers have been discussing how economic inequality is occurred and how it
accumulates over time. As explained by Kuznets (1955) the progress that an economy undergoes
through a structural change leading to income inequalities, the interrelationship between economic
growth and income dispersion, and income redistribution came to the attention of scholars. He
suggested that income inequality first raises and then subsequently goes down when employees
move from low-productivity crops to high-productive production. For achieving higher levels of
economic growth, primary production should not cost too much; public expenditure in the form of
transfers should not negatively impact incentives for growth. decreasing economic disparity needs
government policies that would be considerably more beneficial to the poor in the longer term.
(OECD 2012). Okun (1975) claimed that income inequality encourages economic growth, and the
tax and transfers are the tools for public redistribution, which Okun compared with "leaking

bucket" with money lost as taking transfer and tax from the rich to the poor.

There have been several studies on the relationship between inequality, redistribution, and
economic growth, although the mechanism between them seems to be far from being
straightforward. In the literature, it is stated that there is positive impact of income inequality on
economic growth through work incentives and saving (Castelld-climent 2007; Arjona et al 2003;
Gerhart 2013). On the other hand, negative impact of uneven income distribution on economic
growth is identified through credit market imperfection, endogenous fertility, sociopolitical unrest
and endogenous fiscal policy (Keefer and Knack 2002; Galor and Moav 2004; Alesina et al 1994;
Leoni et al 2006).



Income redistribution, on the other hand, has economic growth inducing effect through giving
financial resources to the poor people, so they can achieve their aims (Trau 2012; Boadway and
Keen 1999) It is also stated that, income redistribution has negative impacts on economic growth
through discouraging physical or human capital accumulation by decreasing returns on investment

(Klaus Grindler and Scheuermeyer 2015).

Despite the wide literature on the relationship between the income inequality and economic growth
and income redistribution and economic growth separately, there are not many studies in literature
that examine the interconnections between economic growth, income disparity and redistribution
at the same time. Some studies have highlighted the effect on economic growth of income
inequality, ignoring the redistribution of income and their effects on economic growth. On the
other hand, certain studies have shown how the distribution of income is related to economic
growth, and the consequences of redistributive policies on economic growth are not taken into
account. This study will examine the impact of income inequality and income redistribution on
economic growth in selected OECD countries by using data from World Bank, SWIID, OECD
database and EIU, and contribute to the literature by exploring the association between economic
growth and income inequality and income redistribution in the same model. The results of the
thesis can help policymakers to create and implement effective growth policies in the presence of

income inequality and also the redistribution policies that can increase the economic growth.

The structure of the thesis will be as follows. In chapter 2, the theoretical link between income
inequality, redistribution, and economic growth will be examined. Chapter 3 will review the
literature on the relationship between income inequality, redistribution, and economic growth.
Chapter 4 explains the methodology and data used in the study. Chapter 5 will present the

estimation result and chapter 6 will present the conclusion.



2.Theoretical Link Between Inequality, Redistribution, and Economic Growth

This section aims to investigate the theoretical explanation of the impact of income inequality and

income redistribution on economic growth.

2.1.Income Inequality and Economic Growth

Incentives and saving are the main channels through which income inequality may encourage the
economic growth. Working hard involves a cost (mental or physical exertion effort, work time,
etc.). A rational person will make an effort only if he obtains pay equal with his efforts. Suppose
there is an employer and a large number of employees, and that the success of a project is based
on the effort made by the project participants. The employer cannot examine the employees' efforts
but can evaluate the final outcome of their work. Nobody will be given an incentive to work hard,
if the company offers a fixed salary for everyone regardless of the individual effort. On the other
hand, if a greater variable payment is made for those who achieve good results and payments are
reduced for those who underperform, employees are encouraged to do their best. Consequently, if
when unequal reward is paid, productivity and production levels are increased. Adding this
argument to the entire economy indicates that incentives can encourage higher income levels
(Arjona et al 2003; Gerhart 2013).

The theory that concentration of income and wealth supports an increase in savings is based on the
assumption that the rich saves more than the poor. The transfer of income from the poor to the rich
would therefore lead to higher economic growth. Indeed, the actual causal impact between
inequality and savings is far from the evident. There are a number of alternative theoretical
proposals on that, suggesting that these two variables are related positively, negatively or neutrally
(Gerhart 2013).

Castello-climent (2007) claimed that saving rate increases with wealth and income. Inequality
raises the income of the wealthier population, which has greater savings rates, so that inequality
promotes the capital accumulation and, as a result, the economic growth. Positive impacts of
income inequality on saving are the main reasons why income inequality might have impact on
economic growth positively in case of high income classes are more likely to save marginally and

saving and investment rates are positively linked.



There are two possible explanations on why income inequality may decrease the economic growth.
Firstly, as explained by Leoni et al (2006), income inequality raises societal discontent and fosters
social unrest; the latter has a negative impact on investment and hence decreases growth through
increased likelihood of coups, revolutions, mass violence or, more broadly, increased political
instability and damaged property rights. Keefer and Knack (2002) claimed that more unequal
societies may be less socio-political stable, because inequality reduces costs to participate political
affairs. Unequal countries are witnessing increasingly violent manifestations, ethnic conflict and

political division that might affect the safety of property and contract rights.

Secondly, human capital stock is accepted as another channel that may have negative impact on
economic growth, and income distribution. Credit market imperfection prohibits people who lack
financial funds from realizing their potential, that decreases investment in human capital
knowledge, reduces economic growth by reducing human capital stock, so inequality has a
economic growth decreasing impact. As the economic impact of schooling has increased in today’s
knowledge economies, it's possible that the deteriorating impacts of income inequality on
accumulation of human capital will be more observed (Galor and Moav 2004).

2.2. Redistribution and Economic Growth

Not just the income dispersion level can influence growth, but also the policies that are
implemented to provide an evenly distributed income by taking tax and transfer from high income
earners to finance public expenditure and labor market policy tools such as unemployment pay

and minimum wage (Wang et al 2012).

Trau (2012) indicated that redistribution can influence trade union’s bargaining power on labor
markets, reduce income disparities through progressive taxation, and provide financial resources
for individuals who are unable to engage in market activities or require assistance on low market
incomes. The dynamics between income redistribution and economic growth is not
straightforward. Public policies that may have redistributive impacts that can foster economic
growth, through a public insurance plan that markets cannot efficiently cover for risks like

unemployment, disability and old age (Boadway and Keen 1999).

The economic mechanism on the negative redistribution incentive effects focuses on the fact that

redistributive taxes discourage physical or human capital accumulation by decreasing returns on



investment. In addition, a welfare system discourages wealthy to work, so it decreases economic
growth. Indirect redistribution needs to be engaged by the government through providing free
public goods, this can result in increased social mobility and equalization of market income that
are not covered in typical redistributive mechanisms like taxes and transfers ( Griindler and

Scheuermeyer 2015).
2.3. Income Inequality, Redistribution and Economic Growth

Figure 1 indicates the mechanism between economic growth, income inequality, and
redistribution. As explained by Thewissen (2012), income inequality effects negatively economic
growth in short-run, and to eliminate that effect, the government needs to have redistribution policy
to equalize the income among the individuals. Redistribution also has negative effect on economic
growth, but it reduces income inequality by taking tax and transfer from the persons who have
high income, this causes decrease in investment because people become discouraged by the tax,
and it lowers the incentives to work. On the other hand, the poor people or individuals with low
income acquire the financial resource to finance their education and healthy expenditures. The
stability in the economy which may gained from these developments can benefit to decreasing

crimes and protests in the society.

Figure 1. The Hypotheses of Income Inequality, Redistribution and Growth

» Economic growth

'

Inequality before taxes and transfers
Trade-off, transaction | Physical and human capital
costs, insurances Redistribution investment, stability, incentives

Inequality after taxes and transfers

Sources: Thewissen (2012, 4)



3. LITERATURE REVIEW

In this chapter, the existing literature regarding the relationship between income inequality,

redistribution and economic growth will be presented.
3.1. Income Inequality, Redistribution, and Economic Growth

There are several of studies that discuss the impact of inequality and redistribution on the economic
growth.

Adams (2003) aimed to examine the effect of economic growth on poverty and income dispersions
in 50 developed countries by using data between 1980 and 1999 from the World Development
Indicator. Using descriptive statistics, he showed a weak correlation between economic growth

and poverty reduction as calculated by survey mean income.

Knowles (2005) explained the empirical relationship between inequality and economic growth in
27 countries by employing annual data between 1960 and 1970 obtained from Penn World Tables
and World Income Inequality Database. Using cross-country growth regression, the study
indicated that economic growth and income inequality have a negative relationship for the after

redistribution case.

Akhmad et al (2010) explained the relationship between economic growth, income disparities and
poverty in 33 regions in Indonesia by using panel data between 2009 and 2015 obtained from the
Indonesian Ministry of National Development Planning and Indonesian Central Bureau of
Statistics. By using descriptive and multiple linear regression methods, the study showed that
Indonesia’s poverty rate has decreased in tandem with the country's improving economic
conditions, measured by the annual average economic growth which was more than 5%. The
regression analysis results revealed that the Gini index has a substantial and significant impact on
the rise of poverty. Human development index has a significant decreasing impact on poverty.
Meanwhile, the Gross Regional Domestic Product (PDRB) has a negative but insignificant impact

on poverty reduction.

Thewissen (2012) aimed to investigate the dynamics between income inequality and redistribution
and economic growth by using data 30 OECD countries between 1975 and 2005 obtained from
the OECD Database for panel design. By employing General Method of Moments, the study



showed that there is no significant association between income inequality and economic growth,

and income redistribution reduces the economic growth.

Ncube et al (2014) explained the relationship between economic growth and income inequality in
the Midlle East and North Africa (MENU) region by using data between 1985 and 2009. By using
cross-sectional time series data, they discovered that high dispersion in income levels decreases
the economic growth and raises poverty. Economic growth, exchange rate, initial per capita GDP,
CPI, and primary education are found to have a significant negative impact on economic growth.
Domestic investment levels, urbanization, infrastructure production, and mineral rent (% of GDP),
on the other hand, are variables that are positively and substantially correlated with MENUSs
economic growth. Apart from income inequality, foreign direct investment, population growth,

inflation rate, and primary education are all variables that contribute the poverty.

Dabus et al (2014) explained the relationship between income inequality and economic growth in
112 developing countries using data between 1980 and 2014 obtained from World Bank Database.
By using dynamic panel estimation, the study found that income inequality positively effects

economic growth in the countries with higher GDP.

Rabnawaz (2015) aimed to reveal the association between corruption, income inequality and
economic growth. Findings of the study showed that corruption and income inequality are
inversely proportional to economic growth. Increased corruption results in monetary disparities,
which disrupts civil order through street violence and a lack of confidence in society. Inequality
often has a detrimental impact on economic growth, and it effects individuals’ attitudes owing to
inequality of opportunities and financial purchases. Furthermore, corruption and inequality affect

the social system's supply and demand, restricting economic growth.

Grindler and Scheuermeyer (2015) aimed to reveal association between income inequality,
redistribution and economic growth by using all available data in the SWIID, the study found that
the negative direct growth impacts is combined with the indirect positive effect of lower inequality,
so the aggregate impact of redistribution is negligible. Although advanced economies primarily
drive this outcome, redistribution helps underdeveloped and developing countries to grow the size

of their economies.



Asghar et al (2016) explained the relationship among income inequality, redistribution and
economic growth in twelve Asian countries by using data between 1996 and 2013 obtained from
SWIID, World Development Indicator and Quality of Government Basic Data. The paper showed
that income inequality has a negative impact on economic growth, while redistribution has a
positive impact, also it is revealed that redistribution and economic growth have a unidirectional
causality with the direction from redistribution to economic growth. For economic stability, the
study indicates that better redistribution policies for reducing inequality and boosting economic
growth should be formulated and enforced in these countries.

Wanyangathi (2016) aimed to investigate how income inequality influences economic growth in
Kenya using data between 1950 and 2006 obtained from Kenya National Bureau of Statistics,
World Bank Database and the Penny World Table. By using a series of OLS regression, they found
that income inequality has a destructive effect on economic growth and productivity. Income

dispersion is large due to fact that wealth is held by a few in the country.

Kandek et al (2017) aimed to investigate the relationship between regional income disparity and
local economic growth in 357 American metropolitan cities by using data between 2010 and 2015
obtained from mainly United States Census Bureau. By using a series of OLS regression, they
showed that income dispersion effects GDP per capita growth positively and impact of GDP per

capita was found to be insignificant.

Biswas et al (2017) aimed to show the impact of income inequality and tax policy on economic
growth in 49 US states by using data between 1980 and 2009 obtained from U.S. Department of
Commerce Bureau of Economics Analysis (BEA). Using OLS regression, it is presented that lower

income dispersion between low and median-income families foster the economic growth.

Lahouij (2017) explained the relationship between income inequality and other potential
determinants on the economic growth of a group of oil-importing MENU countries using panel
data from 1980 to 2007 obtained from World Development Indicator and Penn World Table. Using
fixed and random effect model, dynamic panel model and Genelized Method of Moments, the

study revealted that income dispersion reduces the economic growth.

Pollan (2017) explained the relationship between income inequality and economic growth in India

using data between 1948 and 1972. Using cross-sectional data, the paper found that there is



significant positive effect of income inequality on economic growth, which is quite opposite to the

modern viewpoint.

Adinde (2017) aimed to study the relationship between income inequality and economic growth
by using data between 1984 and 2005 by using data from World Bank Database, the National
Bureau of Statistics, and a statistical website called KNOEMA. By using granger causality test,
and multiple regression analysis for examining the relationship between the Gini coefficient and
GDP, the findings show that GDP, CPI, population growth, and schooling are essential factors
determining Nigeria's income inequality. According to the study results, as Nigeria's economy

grows, income inequality worsens.

Papadimitriou et al (2019) aimed to examine how redistribution help to build a more stable
economy in US economy's current state by using data between 2007 and 2019 obtained from
Federal Reserve and World Inequality Database. The found that a redistribution of income toward
middle- and low-income families have a strong positive macroeconomic impact in the form of an

increase in consumer spending.

Vo et al (2019) explained the relationship between income dispersion and economic growth in
developing countries by using data between 1960-2014 taken from SWIID, World Development
Indicator and Penn World Trade. Using granger causality test and general method of moments,
they found a casual relationship between economic growth and income inequality, and the negative

impact of income inequality on economic growth.

Cepni et al (2020) examined the impact of income inequality on economic growth in 48 contiguous
US states by using data between 1948 and 2014 obtained from Federal Reserve Bank and Bureau
of Economic Analysis. Using linear regression analysis, they found that there is significant positive
impact of income dispersion on economic growth at lower levels of development. At higher level

of development, income inequality has a significantly negative impact on economic growth.

Topolewski (2020) aimed to evaluate the nature of the dynamics between income inequality and
economic growth, as well as the direction of the impact of income inequality on growth by using
data between 2001-2018 obtained from Eurostat and the World Bank databases. By using dynamic

panel models, they found a negative association between income inequality and economic growth.



Seo et al (2020) showed the effect of income inequality on economic growth in 77 countries by
using data between 1982 and 2011 obtained from WIID, SWIID and Luxembourg Income
Inequality. Using nonlinear regression model, they estimated that the nonlinear relationship exists
between inequality and growth, It seems as if there is a value in the Gini coefficient and that an
increase follows the decrease in inequality in the degree of economic growth if inequality exceeds
the threshold.

Weisstanner (2020) explained the impacts of relative and absolute redistribution in 20 advanced
economies by using data between 1985 and 2019 obtained from OECD income distribution
database and Luxembourg income study. Using OLS regression, the paper found that income
increase promotes redistribution preferences. Individuals who have seen less or more real income

growth over the last five years are more likely to demand less or more redistribution.

3.2. Population Growth and Economic Growth

Akinwande et al (2012) explained the relationship between population growth and economic
growth in some developing (Mexico, Bangladesh, Indonesia, Ethiopia, and Nigeria) and developed
(Germany and United States) countries by using data between 1980 and 2010 obtained from World
Development Indicator. They found that excluding Mexico of the upper middle income group, the
actual economic growth is greater in developed nations (the United States and Germany) with high

population sizes compared to the world's selected developing countries.

Peterson (2017) explained how population growth and economic growth have been correlated over
the last 200 years using historical data. The study found that low increase in population in high-
income countries has a potential to create social and economic issues, while rapid growth in

population in underdeveloped countries has the potential to reduce the economic growth.

Mahmoudinia et al (2020) aimed to explore the long-term and short-term link between population
growth, GDP growth and capital stocks in Organization of Islamic Cooperation (OIC) countries
using data between 1980 and 2018 obtained from World Development Indicator. Using OLS
regression and Granger casuality test, they showed that, taking GDP growth and capital stock as

dependent variables, in long-run, the population growth has a positive and statistically significant

10



impact on economic growth. In addition, for the OIC countries the bidirectional relationship of

population and short-term economic growth has been revealed.

Mamingi and Perch (2013) investigated the nature of the association between population growth
and economic growth and development in Barbados using data between 1980 and 2010 obtained
from World Bank Development Indicators and Central Bank of Barbados. Using autoregressive
distributed lag method, the paper found that the relationship between population density and
population growth is significantly positive, population growth is affected by economic growth
negatively; economic growth has a negative and significant impact on population growth and net

international migration has a significantly distorting effect on population growth.

Kuhe (2013) aimed to analyze the association between population growth and economic growth
in Nigeria employing annual between 1960 and 2015 obtained from Tilasto database. Using
generalized least squares unit root test, error correction model, and VAR Granger causality tests,
the paper showed that there is a long-run link between population increase and economic growth
in Nigeria. In the long run, urban, rural, and overall population growth are all found to have
positive and significant influence on Nigerian economic growth, but the impact of population

growth on economic growth is found in the short run.

Maestas et al (2016) aimed to evaluate the economic impact of population aging on state output
per capita among US states using data between 1980 and 2010 obtained from Census Integrated
Public Use Microdata Series (IPUMS) and American Community Surveys. Using ordinary least
square, they found that a 10% rise in the proportion of the population aged 60 and up reduces GDP
per capita growth by 5.5 percent. Slower growth in labor productivity throughout the age accounts
for two-thirds of , while slower labor force growth accounts for one-third. Due to population aging,
the findings suggest that annual economic growth will decrease by 1.2 % in this decade and 0.6

% in the next decade.

Peter and Bakari (2018) aimed to show the effects of population growth and fertility on the
economic growth in African countries using panel data between 1980 and 2015 obtained from
World Development Indicators database. Using a dynamic panel model of difference and system
GMM, the paper suggested that population growth has positive impact on economic growth while

fertility effecting economic growth negatively in Africa.
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Thuku et al (2016) aimed to examine the relationship between economic growth and population
growth in Kenya using annual time series data between 1963 and 2009 obtained from Statistical
Abstract and Economic Survey of Kenya and National Bureau of Statistics Database of Kenya.
Using VAR method, the paper indicated that population growth and economic growth have
positive relationship and that an increase in population will positively effect the country’s

economic growth,
3.3. Human capital and economic growth

Gumus and Kayhan (2012) studied the association between GDP per capita and primary,
secondary and tertiary school enrolment in Turkey by using data between 1980 and 2008 obtained
from OECD Library Database and National Education Statistics. Using Granger casuality test,
they revealed that the relationship between GDP per capita and the primary school enrolment rate
are bi-directionally statistically significant. The study also showed a substantial correlation
between secondary level education and GDP per capita but this was only significant in one

direction: from per capita GDP to secondary education enrolment rate.

Abugamea (2017) aimed to show the relationship between education and economic growth in
Palestinian by using data between 1990 and 2014 obtained from Palestinian Central Bureau of
Statistics and Palestinian Ministry of Education. Using OLS regression model, the study found
that significantly increasing growth of the number of the high school graduates and technical
colleges contributes economic growth negatively, due the weakness of the economic sectors in

Palestine.

Cooray (2010) examined the impact of education on economic growth in low and middle income
countries by using data between 1999 and 2005 from UNESCO and World Bank. By using GMM
and OLS, the study found that education, as measured by enrolment ratios, explicitly influences
economic growth. Government spending indirectly effects economic growth since it improves

educational quality.

Nowak and Dahal (2016) investigated the relationship between education and economic growth in
the long-run in Nepal using data between 1995 and 2013 obtained World Development Indicator,
International Monetary Fund and United Nation Development Program. Using the Johansen

Cointegration technique and OLS, they revealed that secondary and higher education contribute
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significantly to Nepal's economic growth. Elementary education has an insignificant positive
impact on economic growth. The findings of the cointegration test indicated that there is a long-

run relationship between education (a well-educated human capital) and economic growth.

Maneejuk and Yamaka (2021) examined the impacts of education on economic growth in
Thailand, Indonesia, Malaysia, Singapore, and the Philippines using data between 2000 and 2018
obtained from International Labour Organization and World Development Indicator. By using
OLS, the paper showed that there is nonlinear effects of the government expenditure per tertiary
student on economic growth, Secondly, it is found that an increase in the number of the highly
educated workers can have a beneficial or negative impact on economic growth, requiring the
implementation of appropriate policies to mitigate the negative effects, Finally, secondary and
higher education enrolment rates can contribute the economic growth of 5 ASEAN-countries(both

the individual and regional levels).
3.4. Fixed capital formation and economic growth

Pavelescu (2000) examined the relationship between the gross capital formation and economic
growth for the European Union countries using data between 1999 and 2006 obtained from
UNECE Statistical Database. The study found that gross fixed capital formation contribute the

economic growth.

Akindele (2010) conducted a study to investigate the relationship between capital formation and
economic growth in Nigeria using data between 1981 and 2009 obtained from Central Bank of
Nigeria, National Account of Nigeria and National Bureau of Statistics. Using johansen co-
integration technique, error correction model and Granger causality test, the study showed that
gross capital formation has a positive impact on economic growth both in the short and long run,

as the relationship was significant.

Lach and AGH (2013) examined the relationship between gross fixed capital formation and
economic growth in Poland using data between 2000 and 2009 obtained from Census and
Economic Information Center. Using granger casuality test, the results of this research showed

that fixed capital in Poland remains below its maximizing level of growth.

Tvaronavicius and Tvaronaviciene (2008) examined the impact of fixed capital formation on

economic growth in Lithuania using data between 176 and 2006 obtained from Eurostat Database.
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The paper showed that there is positive significant effect of fixed capital formation on economic
growth.

Onyinye et al (2017) explained the relationship between capital formation and Nigerian economic
development using data between 1981 and 2009 obtained from Central Bank of Nigeria and
Nigerian Stock Exchange. Using multiple regression, granger causality test, co-integration and
vector error correction model, they showed that gross capital formation has an insignificant
positive impact on real GDP both in short and long run. The causality test revealed the negative
association between government capital expenditure and real gross domestic product in both the

short and long run.

Ali (2017) aimed to investigate the relationship between fixed capital formation and economic
growth in Pakistan using annual time series data between 1981 and 2014 obtained from
International Financial Statistics, Federal Bureau of Statistics, State Bank of Pakistan, and World
Development Report. Using Johansen Co-integration approach, the paper found that the
relationship between the fixed capital formation and economic growth is significant and fixed

capital formation has a long-run relationship with the economic growth.

Dritsakis et al (2006) explored the relationship between gross capital formation, export, foreign
direct investment and economic growth in Greece using data between 1960 and 2002 obtained
from International Monetary Fund (IMF). By using a multivariate autoregressive Var model and
granger casuality tests, the paper revealed a unidirectional causal relationship between gross

capital formation on economic growth.

Meyer and Sanusi (2019) examined the relationship between gross domestic investment and
economic growth in South Africa by using quarterly data between 1995Q1 to 2016Q4 obtained
from South African Reserve Bank. By using VECM and Johansen Cointegration approaches, the
paper showed that economic growth, gross domestic investment, and employment have a long-run
association. The findings also showed that investment has a long-term positive influence on

employment.
3.5. Human Development and Economic Growth

Zaremba and Smolenski (2000) explained the political economic argument for the reverse

relationship between democratic levels and economic performance in democratic countries by
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using data between 1975 and 1997 obtained from World Bank Development Indicator. Using OLS

regression, they found that increased democracy tends to enhance per capita income growth rates.

Heshmati and Kim (2017) aimed to investigate the relationship between democracy and economic
growth in 144 countries using data between 1980 and 2014 obtined from World Development
Indicator and Penny World Table. Using panel data, they showed that the effect of democracy on
economic growth is quite positive. The guarantee of credit is one of the major positive links
between economic and democratic prosperity. In democratic countries, the marginal effects of
credit guarantee and foreign direct inflows of investment are greater than in non-democratic

countries.

Doucouliagos and Ulubasoglu (2017) investigated the relationship between democracy level and
economic growth by using a meta analysis on developing countries. Using traditional meta
regression analysis and fixed and random effect model, they concluded that there is direct effect
of democracy on economic growth. However, the impact of democracy and economic growth is
significant positive through human capital, lower inflation, lower political instability, and

increased economic freedom.

Wittry (2013) aimed to examine the relation between rule of law and economic growth in 134
countries using data between 1984 and 2019 obtained from World Economic Outlook Database,
International Monetary Fund and Worldwide Governance Indicators. The study showed that rule
of law has a substantial positive relationship with GDP per capita which is strengthening with time,
and compatible with alternative rule of law measurements. These results show the relevance of the

rule of law in economic growth and income disparity reduction.

Ozpolat et al ( 2016) examined the relationship between the rule of law and economic growth in
underdeveloped, developing, and developed countries by using panel data between 2002 and 2015
obtained from Worldwide Governance Indicators and World Development Indicators. Using
Generalized Method of Moments (GMM) and OLS regression, they found that GDP in high-
income nations is strongly associated with the rule of law index, corruption index control, voice,
and accountability index. On the other hand, the results are not statistically significant for

developing and underdeveloped countries.
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Boucekkine and Diene (2007) explained the relationship between life expectancy and economic
growth in 18 nations using data between 1820 and 2005 obtained data from World Economic Data
and Historical Statistics OECD Development Centre. The study revealed that there is a strong and
concave relationship between life expectancy and economic growth.

Cervellati et al (2009) examined the impact of life expectancy on economic growth by explicity
taking the role of population transition into consideration using data between 1940 and 2000
obtained from UN Demographic yearbook. Using OLS regression, they suggested that advances in
life expectancy mainly increase the population before the demographic shift. However,
improvements in life expectancy restrict population growth and encourage the accumulation of
human capital after the demographic transition has begun, but before and after demographic

transition, that life expectancy does not affect population, human capital and income per capita.

Mahumud et al (2013) aimed to show the effect of life expectancy on economic growth and
expenses in healthcare and explore gender-base difference in trend of life expectancy in
Bangladesh using data between 1995 and 2011 obtained from World Development Indicator.
Using OLS regression, they concluded that the rise in life expectancy has a direct effect on
increasing real per capita income and increased spending on health, population planning, and
health equity that are crucial for life expectancy.

Prettner et al (2012) aimed to show the relationship between fertility rate, labor supply and
economic growth in 118 countries by using data between 1980 and 2005 obtained from World
Development Indicator and Global Development Finance. Using random effect and OLS
regression, they indicated that a decrease in fertility leads to increase education and health in
investment, decreasing fertility rate negatively impact on effective of labor supply and economic
growth.

Fox et al (2015) explained the relationship between fertility rate and economic growth in 20
European countries and sub- national regions by using data between 1990 and 2012 obtained from
UK data archive, Statistics Romania, and Eurostat. They found that, in many countries, the
negative relationship between fertility rate and economic development is weakening, while in

others, the positive relationship is strengthening.
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4. DATA AND METHODOLOGY

In this chapter, the data and methodology employed in this study are explained in detail. Basic
growth model is used as the baseline setting in order to build an extended model to examine the
impacts of the redistribution, inequality on economic growth along with control variables. For
acquiring the extended model, stepwise inclusion of the redistribution, inequality and human
development variables in the baseline model was used as the model building strategy. For
predicting the models in a setting of different countries with time series data, panel data analysis
method, specifically the fixed effect model is employed with respect to its empirical suitability to
the model which is proven by the diagnostics test.

4.1 Panel Data Analysis

Regression and time-series analysis are combined in longitudinal data analysis. Like many
regression datasets, longitudinal data is made up of various subjects. With the exception of
regression data, longitudinal data enables evaluating individuals over time. Unlike time-series
data, longitudinal data allows observing a large number of subjects. It allows the research of both
dynamic and cross-sectional dimensions of a problem by observing many subjects over
time(Larsen, 2006). Panel data tracks the same people or objects over time and measures any
quantity about them Brooks (2008).

Brooks (2008) explained some advantages of the panel data analysis as follows:

e First and most important, panel data allows everyone to solve a larger variety of issues and solve

more complex problems than pure time-series or cross-sectional data alone.

e Second, it is commonly interesting to look at how variables, or their interactions, change
dynamically (over time). With pure time-series data, a long run of data is often needed to get
sufficient observations to perform any useful hypothesis tests. Using the information on the
complex behavior of many individuals simultaneously, one can increase the number of degrees of
freedom and thus the power of the test by integrating cross-sectional and time-series data. The
extra variation added by integrating the data will also help reduce multicollinearity issues that can

occur when time series are modeled individually.

17



e Third, properly structuring the model will eliminate the effect of some types of excluded

variables bias in regression outcomes.

This thesis discusses the fixed effects model and the random effects model as two basic models

for panel data analysis, as well as consistent estimators for these two models.

4.1.1. Fixed Effect Model

A fixed effect model investigates the interaction between predictor and outcome variables
(country, person, company, etc.). Specific features of each person can or may not affect the
predictor variables. (For instance, males and females may different attitudes toward a specific
issue; a country's political structure may influence trade or GDP, or a company's trading decisions
may effect its stock price). The fixed-effect model also assumes that specific time-invariant
characteristics are unique to the individual and should not be compared with other individual
characteristics. Since each entity is unique, the entity's error term and constant (which captures
individual elements) should not be associated Torres-Reyna (2007). The fixed effect equation can

be shown as the following equation:
Ve =a; + BXie + uye €Y

where a; (i=1......n) the unknown intercept for each entity (n entity for specific intercepts), y;; is
(DV) dependent variable where i= entity and t= time, x;, is the vector represent the set of the
independent variables (IV), B is vector of the parameters for the independent variables (1V) and

u;, s the error term.
4.1.2. Random Effect Model

Since the entity's error term is independent from the predictors, time-invariant variables can be
used as independent variables in random-effects models. Individual attributes that may or may not
affect the predictor variables must be defined in random-effects models. This is because certain
variables might not be available, resulting in model bias due to omitted variable bias(Torres-
Reyna, 2007). The key difference between fixed and random effects is whether the unobserved
heterogeneity effect contains elements associated with the model's regressors (Greene, 2012).

Random effect model can be shown as follows:
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V= BXyta tugt+e, 2)

where a is the unknown intercept, y;; is (DV) dependent variable where i= entity and t= time, x;;
is the vector represent the set of the independent variables (IV), B is vector of the parameters for
the independent variables (IV), u;; is the error term between the entity and e;; is error term within

entity.

4.1.3 Hausman Test

In the panel data analysis, Hausman test is the commonly used methodology that is employed for
choosing between random and fixed effect model. The null hypothesis of the test indicates the
random effect model while the alternative hypothesis indicates the fixed effect model. Hausman
test methodology simply relies on the testing whether the unique error or characteristics are
correlated with the regressors (Upudhyaya, 2016). If the p-value of the Hausman test is more than
0.05, null hypothesis is accepted, and the random model is chosen. If the p-value of the Hausman

test is less than 0.05, alternative hypothesis is accepted, and the fixed effect model is chosen.

4.2 Data

This chapter explains the data employed in this study, data resources and variable construction.
The annual data covers the period between 2001 and 2017. Based on baseline growth model, log
GDP per capita income growth is used as the dependent variable, while the independent variables
are log GDP per capita income, population growth, secondary school enrolment as the proxy for
human capital and gross fixed capital formation as the proxy for physical capital. The redistribution
and inequality variables are added to the model step by step. As the second step, redistribution
measures (absolute or relative) are included in the baseline model. After this step, inequality
measures which is Gini after tax and transfer is added to the model. As the last step, a set of human
development measures namely, the democracy index, rule law index, life expectancy and fertility
rate are included in the model as the control variables. Details about the measurement units and

resources of each variable can be seen in the Table 1. The study covers 15 OECD countries, namely
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Australia, Austria, Belgium, Canada, Denmark, Finland, France, Greece, Germany, Netherlands,
Norway, Sweden, Turkey, United Kingdom, and United States. Data set is strongly balanced, and
the main sources are the Organization for Economic Co-operation and Development Database
(OECD), Standardized World Income Inequality Database (SWIID) and World Development
Indicators (World Bank) and Economist Intelligence Unit (EIU). The results of the analysis were

obtained using the Stata 15 software.

Table 1. Variables Measurement and Sources

Variables

Unit of
measurement\construction

Sources

GDP per capita income

GDP Growth

Population Growth

Secondary School Enrolment

Gross fixed capital formation

Absolute Redistribution

Relative Redistribution

Democracy

Rule of Law

Life Expectancy

Fertility Rate

GDP per capita
(Current US$)

Gross domestic product
(Current US$)

Population, total
Number of
children enrolled in secondary

school

Gross fixed capital formation,
total GDP (current US$)

(Gini before tax and transfer-
Gini after tax and transfer)

(Gini before tax and transfer -
Gini after tax and transfer /
Gini before tax and transfer
*100)

Freedom house index

Judicial framework
independence

Expected years of living at
birth

Birth rate

World Development Indicator

World Development Indicator

World Development Indicator

World Development Indicator

(SWIID)

(SWIID)

(EIV)

(EIV)

(OECD)

(OECD)
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The variables used in the study, their unit of measurement and sources can be seen in Table 1.
GDP per capita is measured as total GDP divided by population in the country. Log transformation
is undertaken for the GDP per capita variable. Economic growth is calculated by using log GDP
per capita variable.

Total population is a measure of the total number of people who live in a country. World Bank
uses each country’s individual estimates for compiling this data. For population estimates, details
can be taken from the country's most recently available records and updated by the sources of
population change generated since the last statistics. The growth of the population is calculated by

using population data.

Human capital is an essential determinant of economic growth since it boosts individual’s
inventive capability. In the model, secondary school enrolment compiled by World Bank is

employed as a proxy for human capital.

Another determinant of the growth model is physical capital which covers all the physical
equipments and inputs in the production process. Gross fixed capital formation is added in the
model as a proxy for physical capital. Gross fixed capital formation is a form of investment that is
defined as the acquisition of produced assets.

Income redistribution is the transfer of income from one individual to another through a social
process such as taxes, charity, or welfare. The concept usually applies to redistribution across the
entire economy rather than amongst specific individuals. To address the effect on redistribution on
economic growth, two redistribution measures are employed in the study, namely absolute
redistribution and relative redistribution. Absolute redistribution is measured as the differences
between market and disposable income inequality. In order to gain the relative redistribution,
absolute redistribution is divided by the market income inequality and multiplied by 100.

As market and disposable income inequality measures, Gini before taxes and transfers and Gini
after taxes and transfers are used respectively. The Gini coefficient measures the inequality in
frequency distribution values (levels of income). A Gini coefficient of O denotes complete income
equality in which each individual has the same income, while a Gini coefficient of 1 denotes the
greatest income inequality in which only one individual possesses all income in the society and

the rest of the society has no income.
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In order to extend the growth model employed in the study, some human development indicators
are included in the model as well. Human development is defined as the process of improving
people’s prosperity, freedom and opportunities and it is a crucial factor in increasing society’s
wellbeing along with the economic growth. Some of the most important indicators which are
democracy and rule of law indexes (calculated by EIU), life expectancy and fertility rate are added
to do model in order to extend it. Life expectancy is measured as the average number of years that
an individual is expected to live at birth if mortality rates remain constant over the future and it is
calculated by the OECD. The fertility rate is the measured of the number of live births that every
1000 women between 15 to 49 years per, it how many children can women between 15 to 49 years
old give birth, and it is also reported by the OECD.

By using these variables, a four steps equation system is estimated by using fixed effects models.
In the first step, income level measured by log GDP per capita income (GDPpcg), population
growth (POg), secondary school enrolment (SSE) for human capital, and log gross fixed capital
formation (GFCF) for physical capital are employed to estimate the log growth of per capita
income (GDPpcg):

LNGDP, ., = B,LNGDPpey, + B,POyy + B, SSEit + §,LNGFCFit + uit 3)

pcgit

A redistribution measure (RED) which is absolute redistribution for the first set of estimates and

relative distribution for the second set of estimates is introduced to the model in the second step:
LNGDPyiv=P1LNGDPp¢; +P, PO, it+P5SSEit+B,LNGFCFit+BsREDit + uit (4)
In the third step, Gini for disposable income (GA) is introduced in the model:
LNGDPy¢;it=P1LNGDPp¢;s+p, PO, it+B5SSEit+B,LNGFCFit+BsREDit + BeGAit + uit  (5)

In the final step, four human development control variables, namely log life expectancy (LE), log

fertility rate (FR), democracy index (D), and rule of law index (RL), are employed in the model:

LNGDP, ;=B LNGDPp;+B, POy it+B5SSEit+8, LNGFCFit+BsREDit + BsGAit +
B,LNLEit + GAituit+ BgLNFRit+ BoDit + + BoRLit + uit (6)

(6)
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Stepwise estimation of these models makes it possible to control the impact of each variable group
on the economic growth and to see their interaction with the target variables which are

redistribution and inequality.

5. Analysis Results and Discussions

This chapter presents the analysis and the result regarding the relationship between income

redistribution, income inequality, and economic growth for selected OECD countries.

Table 2 displays descriptive statistics for GDP per capita growth as a dependent variable and
population growth, secondary school enrolment, gross fixed capital formation, absolute
redistribution, relative redistribution, the rule of law, Gini after-tax and transfer, democracy, life

expectancy, and infertility rate as independent variables.
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Table 2. Descriptive Statistics

Variable Mean Std. Dev. | Min Max Kurtosis | Skewness | Observation
Ln GDP capita growth 0.036 0.0983 | -0.3170 | 0.269 | 3.519 | 0469 N= 255
0.009 0021 | 0.058 n= 15
0097 | -0.339| 0.279 T= 17
GDP per capita income 52318 45063 | 707.983 | 24067 | 7.942 | 1756 N= 255
45124 | 2149.346 | 20538 n= 15
11082 | 11777.82 | 87608 T= 17
Population growth 0.006 0.004 | -0.018| 0020|5395 | 0288 N= 255
0.004 | -0.000 | 0.014 n= 15
0002 | -0.011| 0.015 T= 17
Secondary enrolment 112.918 19506 | gg oo | 163.935 | 3.369 | 1113 N= 232
19.772 | 91.321 | 158.562 n= 15
8.715 | 90.154 | 146.036 T= 15
Gross fixed capital 1.440 5790 | -4.200| 2900 |4.685 | 0.613 N= 240
2470 | -4.650| 1.010 n= 15
5270 | -5.060 | 2.040 T= 16
Absolute redistribution 18.536 5.123 25 248 | 5.942 | 1732 N= 255
5.249 3.052 | 24.205 n= 15
0.658 | 15.989 | 20.489 T= 17
Relative redistribution 38.223 10.524 5.555 50 | 2.907 | 0892 N= 255
10.830 6.947 | 48.979 n= 15
0918 | 34410 | 41.085 T= 17
Gini after tax 29.816 4.830 22.8 425 | 6.154 | “L775 N= 255
4951 | 24547 | 40.958 n= 15
0595 | 28.069 | 31.469 T= 17
Democracy 0.818 0.126 0375 | 0965|7405 |1812 I N= 0255
0.121 0440 | 0.926 n= 15
0.046 0.608 | 0.936 T= 17
Life expectancy 79.952 2.006 715 82.8 | 2530 | 0484 N= 255
1688 | 74717 | 81.482 n= 15
1.164 | 76.734 | 83.334 T= 17
Fertility rate 1.742 0.229 1.3 24 | 6039 |-1942 N= 255
0.219 1364 | 2141 n= 15
0.084 1477 | 2.001 T= 17
Rule of law 0.882 0.123 05 15597 | -1.680 N= 255
0.124 0514 | 0.983 n= 15
0.026 0781 | 0937 T= 17

Source: Computed by the researcher using data from SWIID, World Bank, and OECD
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Table 2 indicates that the average log GDP per capita growth for selected countries is (0.036) unit,
its standard deviation is (0.0983), the maximum GDP growth is (0.269). These values indicate a
significant variation in growth rates of selected countries. For the case of GDP per capita growth,
the skewness (-0.469) and kurtosis (3.519) values show that its distribution is skewed and peaked.
The average GDP per capita income (current US $) is (52318.7), its standard deviation is
(45063.9), and the maximum GDP per capita income rate is (24067). The average population
growth is (.006), its standard deviation is (0.004), and the maximum population growth is (0.020).
The mean of secondary school attainment is (112.9), its standard deviation is (19.5), and the
maximum secondary school attainment is (163.9). The average of fixed capital formation (current
US $) is (1.440), its standard deviation is (5.790), and the maximum rate of fixed capital formation
is (2.900). The mean of absolute redistribution is (18.5), its standard deviation is (5.12), and the
maximum rate of absolute redistribution is (24.8). The average relative redistribution is (38.2), its
standard deviation is (10.5), and the increasing rate of relative redistribution is (50). The average
Gini after tax is (29.81), its standard deviation is (4.83), and the maximum rate of Gini after tax is
(42.5). The average life expectancy is (79.95), its standard deviation is (2.066), and the increasing
rate of life expectancy is (82.8). The mean fertility rate is (1.742), its standard deviation is (0.229),
and the increasing rate is (2.4). The average index of democracy is (0.81), its standard deviation is
(0.12), and the maximum value is (0.965). The average index of the rule of law is (0.882), its

standard deviation is (0.123), and the rising value is (1).
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Figure. 2 Gini After-Tax and Transfer Across Selected OECD Countries.
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Sources: Prepared by the researcher by using data from SWIID

Figure 1 shows the Gini after tax and transfer values between the years 2001 and 2017 for only a
limited number of the selected countries that show variation in disposable Gini values. This figure
indicates that Turkey and the United States have the highest Gini after-tax and transfer values that
implies relatively higher disposable income inequality for these countries. On the other hand,
Norway, Netherland, and Sweden have the lowest disposable income inequality.
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Figure. 3 Gini Before Tax and Transfer Across OECD Countries.
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Figure 2 shows that the Gini before tax and transfer values between the years 2001 and 2017 for
only a limited number of the selected countries that show variations in market Gini values. Figure
2 indicates that United Kingdom, Germany, and the United States have the highest Gini before tax
and transfer values while Turkey, Netherlands, and Norway have the lowest Gini before tax and
transfer values. For the case of Turkey, the difference between before and after-tax Gini ratios
deserves more attention. This behavior may imply the inequality increasing effect of redistribution
in Turkey.

27



Figure.4 Absolute Redistribution Across OECD Countries
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Figure 3 indicates that Sweden, Germany, and the Netherlands have the highest absolute
redistribution. United States, Greece, and Norway have a relatively low level of absolute
redistribution, while Turkey has the lowest absolute redistribution compared to the rest of the

country sample.
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Figure.5 Relative Redistribution Across Selected OECD Countries
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As shown in figure 4, relative redistribution shows the same behavior with absolute redistribution

for the selected countries.
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Figure 6. Relationship Between Gini Before Tax and Transfer And Gini After-Tax And Transfer
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Sources: Prepared by the researcher using data from SWIID

The relationship between the Gini before and after-tax and transfer can be seen in Figure 5. This
figure indicates a positive but not very strong relationship between Gini before and after-tax and
transfers with a 0.455 correlation coefficient which is statistically significant. As shown in the
figure, some outliers cases correspond to high Gini after-tax and transfer and relative low Gini
before tax and transfer exits in the sample.
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Figure.7 Absolute Redistribution and Relative Redistribution Across Countries
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Figure (6) shows kernel distribution of absolute and relative redistribution of 17-year average for
all countries. Both distributions show a right-skewed behavior. The mean value of absolute
redistribution is (18.53) points, with a standard deviation of (5.12). In the case of absolute
redistribution, Sweden has the highest mean (24.20), while Turkey has the lowest (3.052) mean.
Greece has the highest standard deviation (1.50), while France has the lowest standard deviation
(.167).

The mean value of relative redistribution is 38.2 points, with a standard deviation of (10.52), which
shows variation in relative levels of redistribution across countries. In the case of relative
redistribution, Sweden has the highest mean (48.97). while, Turkey has the lowest mean among
the OECD countries. Greece has the highest standard deviation (2.07), while Belgium has the

lowest standard deviation (.385) among the OECD countries.

In order to see the effect of absolute and relative redistribution on economic growth, a four-step
specification is followed for each redistribution measure as indicated above. For the baseline
growth model, income level measured by GDP per capita income, population growth, secondary
school enrolment as an indicator of human capital, and gross fixed capital as an indicator of
physical capital are employed in the first step as shown in the equation 3. As the second and third
steps, redistribution and income inequality measures are included in the model respectively. In the

last step, some control variables regarding human development, namely, life expectancy, fertility
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rate, democracy index, and the rule of law index, are included in the model. For choosing the
correct model specification method in terms of panel data analysis, The Hausman specification
test that aims to see the individual effects in the model is employed. Based on the Hausman test
result, fixed effect regression is chosen for all models, which can be seen in detail in the Appendix
1 and 2. Table 3 shows the results of these 4 models with the absolute redistribution as the

redistribution measure included in the models.
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Table 3. The Effect of Absolute Redistribution On Growth With Fixed Effect Model

Dependent variable: log GDP per capita growth

Variables 1 2 3 4
INGDP per capita -0.309 -0.019 -0.017 0.060
income (0.005)*** (0.114) (0.14) (0.003)***
Population growth | -1.328 -1.483 -1.311 -1.720
(0.171) (0.125) (0.172) (0.08)*
Secondary school
enrolment -0.000 -0.000 -0.000 -0.000
(0.013)** (0.052)* (0.04)** (0.9)
InGross fixed
capital formation 0.702 0.691 0.689 0.655
(0.000)*** (0.000)*** (0.00)**** (0.000)***
Absolute Redis
-0.009 -0.008 -0.003
(0.033)** (0.05)** (0.4)
Gini after tax
-0.008 -0.006
(0.03)** (0.09)*
Democracy
-0.126
(0.06)*
InLife expectancy
-1.450
(0.000)***
InFertility rate
0.000
(0.9)
Rule of law
0.113
constant (0.2)
0.442 0.456 0.680 5.993
(0.00)*** (0.000)*** (0.00)*** (0.00)***
Observation 232 232 232 232
Countries 15 15 15 15
R-squared 0.85(0.00)*** | 0.86(0.00)*** | 0.86(0.00)*** | 0.87(0.00)***
Ftest 319.99(0.00)*** | 261.22 222.08 151.49
(0.00)*** (0.00)*** (0.00)***

Sources: author’s calculation using data from the World Bank, OECD database, SWIID, and the
Economist Intelligence Unit (EIU) *p<0.1, **p<0.05, ***p<0.01
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The fixed-effect models fits the data well with respect to significant R-square and F test values.
Column (1) indicates that in the case of log zero GDP per capita income, zero population growth,
zero years of schooling, log zero gross fixed capital formation, log GDP per capita growth is
expected to increase (0.442) units (p<0.01). For 1% increase in log GDP per capita income, the
log GDP per capita growth is expected to decrease (-0.309) %, holding all other variables constant
(p<0.01). log GDP per capita income and secondary school enrolment seem to have a negative and
significant impact while log gross fixed capital formation effects GDP per capita income growth
positively and siginificantly. Population growth is found to be statistically insignificant. Stepwise
inclusion of the absolute redistribution and Gini coefficient in the model (2) and (3) respectively
does not change the signs and the powers of these explanatory variables initially belonged in the
baseline growth model. In model (3), one unit increase in absolute redistribution decreases GDP
per capita growth by about 0.8 %, and GDP per capita growth decreases by 0.8% for one unit
increase in Gini after tax and transfer. In model (4), 1 unit increase in Gini after tax and transfer
decreases GDP per capita growth by 0.6%. Model (2) shows the negative and statistically
significant impact of absolute redistribution on the GDP per capita growth while in model (3),
absolute redistribution and Gini after taxes and transfers seem to have significant and negative
effects on GDP per capita growth. With the inclusion of the human development indicators in the
model (4), population growth has a significantly significant negative impact on GDP per capital
income growth and the secondary school enrolment becomes statistically insignificant. In the
extended model (4), absolute redistribution becomes statistically insignificant while the Gini
coefficient still have a decreasing effect on economic growth, but the magnitude of the coefficient
decreases slightly. In model (4), democracy index and life expectancy have statistically significant
negative impacts on GDP per capital income growth, fertility rate and rule of law index have no
statistically significant impacts on the depended variable. Therefore, absolute income
redistribution has negative impact on GDP per capita income growth alone itself and together with
the income inequality with the exception of the extended model with human development

variables.
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Table 4. The Effect of Relative Redistribution on Growth with Fixed Effect Model

Dependent variable: INnGDP per capita growth

Variables 1 2 3 4
INGDP per capita -0.309 -0.030 -0.020 0.060
income (0.005)*** (0.008)*** (0.076)* (0.003)***
Population growth | -1.328 -1.355 -1.296 -1.730
(0.171) (0.166) (0.178) (0.07)*
Secondary school | -.0007 -0.000 -0.000 -0.000
enrolment (0.013)** (0.016)** (0.03)** (0.97)
InGross fixed 0.702 0.701 0.691 0.654
capital formation (0.000)*** (0.000)*** (0.00)*** (0.00)***
Relative Redis -0.000 -0.005 -0.002
(0.803) (0.09)* (0.4)
Gini after tax -0.013 -0.008
(0.004)*** (0.06)*
Democracy -0.126
(0.06)*
InLife expectancy -1.458
(0.00)***
InFertility rate 0.000
(0.9
Rule of law 0.114
0.2)
constant 0.442 0.440 0.921 6.132
(0.00)*** (0.002)*** (0.00)*** (0.00)***
Observation 232 232 232 232
Countries 15 15 15 15
R-squared 0.85(0.00)** 0.85(0.00)*** | 0.86(0.00)*** 0.87(0.00)***
F test 319.9(0.00)*** | 254.88(0.00)*** | 221.11(0.00)*** | 151.57 (0.00)***

Sources: author’s calculation using data from the World Bank, OECD database, SWIID, and the
Economist Intelligence Unit (EIU) *p<0.1, **p<0.05, ***p<0.01
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Table 4 shows the results of the four step estimations with the relative redistribution included in
the models as the redistribution measure. The fixed-effect model seems to be a good fit for the
results according to the goodness of fit measures. Inclusion of the relative redistribution does not
make any differences in the signs and significance of the baseline growth model variables as in
case of the absolute redistribution. In model (3), 1 unit increase in relative redistribution decreases
GDP per capita by 0.5% and GDP per capita growth decreases 1.3% for a one unit additional
increase in Gini after tax and transfer. In model (4), 1% increase in relative redistribution decreases
GDP per capita growth by about 0.002 but this coefficient is statistically insignificant, and GDP
per capita decreases by 0.8% for every one unit increase in Gini after tax and transfer. In model
(2), relative redistribution is statistically insignificant. However, when relative redistribution is
included in the model along with the income inequality, these two measures seem to have a
statistically significant negative impact on the GDP per capita income growth. Extending the
model (3) with the human development indicators makes the relative redistribution statistically
insignificant and leave the effect of the Gini coefficient unchanged as it can be seen in the column
(4) which is model (4). In the extended model (4), the impact of the human development indicators
is the same as those in the extended model with absolute redistribution. Democracy index and life
expectancy have statistically significant negative impacts while the rule of law index and fertility
rates are insignificant in the model (4). Therefore, relative distribution is statistically insignificant
alone and in the extended model (4), while it has a negative significant impact when it added to
model with the income inequality. The impact of the income inequality on the per capita GDP

growth is significantly negative in model (3) and model (4).
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6. Conclusion

There is complex relationship between income redistribution, inequality, and economic growth.
Income redistribution through tax and transfer contribute to decrease income inequality, which can
also harm the economic growth. Redistributive policies through investment in education and health
care can also promote economic stability and social mobility while increasing income levels. On
the other hand, redistribution reduces efficiency, discourage work incentives, and hinder the

innovation and productivity.

As explained by Griindler and Scheuermeyer (2015), in developing and middle-income countries,
there are negative impacts of inequality on economic growth. Potential negative impacts of
inequality is serious due to imperfections in the capital market and the limited welfare system.
There is no significant association between inequality and growth in OECD and high-income
countries, where opportunities are spread fairly on average. it is also indicated that tax and transfer
redistribution contributes to economic growth in poor countries, while it reduces it in wealthy

countries.

In the model employed in this study, a four steps equation system is estimated by using panel data
analysis with fixed effects models, with the annual data from 2001 to 2017 for the 15 selected
OECD countries. In the first step, income level measured by log GDP per capita income,
population growth, secondary school enrolment for human capital, and log gross fixed capital
formation for physical capital are employed to estimate the log growth of per capita income in the
baseline growth model. In the second step, a redistribution measure which is absolute redistribution
for the first set of estimates and relative distribution for the second set of estimates is introduced
in the model. In the third step, Gini for disposable income is introduced in the model. In the final
step, four human development control variables, namely log life expectancy, log fertility rate,

democracy index, and rule of law index, are employed in the model.

In the first set of estimations where the absolute redistribution is employed as the income
redistribution measure, absolute income redistribution has negative impact on GDP per capita
income growth alone itself in model (2) and together with the income inequality in model (3) with
the exception of the extended model with human development variables where the absolute

redistribution is statistically insignificant. Income inequality has significant negative impact on
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economic growth in the models. Population growth is statistically insignificant in the first set of
models while it has significant negative impact on economic growth in the extended model with
human development variables. Secondary school enrollment has significant negative impact on
economic growth in baseline growth model and in model (2) and model (3) that contain the relative
redistribution and relative redistribution with income inequality respectively, while it is
statistically insignificant in the model (4). Democracy and life expectancy are the only statistically

significant human development variables which both negatively impact the economic growth.

In the second set of estimations where the relative redistribution in employed as the income
redistribution measure, relative redistribution is statistically insignificant when it is added to the
growth model alone itself. However, when relative redistribution is included in the model along
with the income inequality in model (3), these two measures seem to have a statistically significant
negative impact on the GDP per capita income growth. Extending the model (3) with the human
development indicators makes the relative redistribution statistically insignificant and leave the
effect of the Gini coefficient unchanged. Results regarding the human development indicators,
population growth and secondary school enrolment are the same as those in the extended model
with absolute redistribution. Democracy index and life expectancy have statistically significant
negative impacts while the rule of law index and fertility rates are statistically insignificant.
Population growth is only statistically significant in model (4) with a negative impact while the
secondary school enrollment has significant negative impact in all models except model (4) where

it is statistically insignificant.

Although the results regarding negative impacts of income redistribution and income inequality
on economic growth in OECD countries are compatible with the existent literature that shows the
same behavior in developed countries, they point out the necessity of formulating new
redistribution policies that can foster economic growth and more evenly distributed income at the
same time. Although the results of this study are far from being generalizable for the all OECD
countries since the number of the OECD countries included in this study is limited due to the
limited data availability for the selected variables, the analysis can be retrieved with a wider
country coverage and by categorizing the OECD countries with respect to their income levels in

the future studies.
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Appendix 1. Models with Absolute Variable

Baseline model
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Variables Fixed effect model Random effect model
-0.309 0.000
INGDP per capita income (0.005)*** (0.9
-1.328 -1.703
Population growth (0.171) (0.002) ***
-0.000 -0.000
Secondary school enrolment (0.013) ** (0.142)
702 0.701
InGross fixed capital (0.000) *** (0.000) ***
formation
0.442 0.035
Constant (0.00)*** (0.213)
Observation 232 232
Countries 15 15
R-squared 0.85(0.00) *** 0.84(0.00) ***
F stat 319.99(0.00) *** 1276.72(0.00) ***
Wald test

Sources: author’s calculation using data from World Bank

*p<0.1, **p<0.05, ***p<0.01

Hausman Test for the Baseline Model

Variables (b)
FE

(B)
RE

(b-B)
Difference

S.E.

47

sgrt(diag(V_b-V_B))




INGDP per capita | -0.030 0.000 -0.031 0.010
income

Population growth | -1.328 -1.703 0.375 0.799
Secondary school

enrolment -0.000 -0.000 -0.000 0.000
InGross fixed 0.702 0.701 0.001 0.003

capital formation

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)[(V_b-V_B)*(-1)](b-B)
= 1472
Prob>chi2=  0.0053

Sources: author’s calculation using data from World Bank

Models with Absolute Redistribution

Variable Fixed effect Random effect
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INGDP per capita income -0.019 0.000
(0.114) (0.811)
Population growth -1.483
(0.125) -1.809
(0.015)**
Secondary school enrolment -0.000
(0.052)* -0.000
(0.248)
InGross fixed capital formation | 0.691
(0.000)*** 0.701
(0.000)**>*
Absolute redistribution -0.009
(0.033)** -0.000
(0.831)
constant 0.456
(0.000)*** 0.0311
(0.384)
Observation 232 232
Countries 15 15
R-squared 0.8604(0.00)*** 0.84(0.00)***
F stat 261.22(0.00)***
Wald test 1271.40(0.00)***

Sources: author’s calculation using data from SWIID and World Bank

*p<0.1, **p<0.05, ***p<0.01

Hausman Test for the Absolute Redistribution

Variables (b)
FE

(B)
RE

(b-B)
Difference

sgrt(diag(V_b-V_B))
S.E.
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INGDP per capita
income

Population growth

Secondary school
enrolment

InGross fixed
capital formation

Absolute
redistribution

-0.019

-1.483

-0.000

0.691

-0.009

0.000

-1.809

-0.000

0.701

-0.000

-0.020

0.326

-0.000

-0.009

-0.009

0.011

0.632

0.000

0.006

0.004

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

19.77

Prob>chi2 =

0.0014

chi2(5) = (b-B)[(V_b-V_B)*(-1)](b-B)

Sources: author’s calculation using data from SWIID and World Bank
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Models with Absolute Redistribution and Gini After Tax and Transfer

Variable Fixed effect Random effect
INGDP per capita income -0.017 0.001
(0.14) (0.636)
Population growth -1.311 -1.883
(0.172) (0.012)**
Secondary school enrolment -0.000 -0.000
(0.04)** (0.175)
InGross fixed capital formation | 0.689 0.698
(0.00)*** (0.000)***
Absolute redistribution -0.008 -0.001
(0.05)** (0.387)
Gini after tax and transfer -0.008 -0.001
(0.03)** (0.327)
constant 0.680 0.074
(0.00)*** (0.190)
Observation 232 232
Countries 15 15
R-squared 0.86(0.00)*** 0.85(0.00)***
F stat 222.08(0.00)***
Wald test 1272.14(0.00)***

Sources: author’s calculation using data from SWIID and World Bank

*p<0.1, **p<0.05, ***p<0.01
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Hausman Test for Absolute Redistribution Gini After Tax and Transfer

Variables (b) (B) (b-B) sqrt(diag(V_b-V_B))
FE RE Difference S.E.

INGDP per capita | -0.017 0.001 -0.019 0.011

income

Population growth | -1.311 -1.883 0.572 0.633

Secondary school

enrolment -0.000 -0.000 -0.000 0.000

LnGross fixed 0.689 0.698 -0.008 0.005

capital formation

Absolute -0.008 -0.001 -0.007 0.004
redistribution

Gini after taxand | -0.008 -0.001 -0.007 0.004
transfer

b = consistent under Ho and Ha; obtained trom Xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
chi2(6) = (b-B)[(V_b-V_B)*(-1)](b-B)

= 23.17
Prob>chi2=  0.0007

Sources: author’s calculation using data from SWIID and World Bank
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Extended Models with Absolute VVariables

Variable Fixed effect Random effect
INGDP per capita income 0.060 0.007
(0.003)*** (0.180)
Population growth -1.720 -1.327
(0.08)* (0.128)
Secondary school enrolment -0.000 -0.000
(0.9) (0.352)
InGross fixed capital formation | 0.655 0.678
(0.000)*** (0.000)***
Absolute redistribution -0.003 -0.000
(0.4) (0.998)
Gini after tax and transfer -0.006 -0.001
(0.09)* (0.185)
democracy -0.126 -0.063
(0.06)* (0.228)
-1.450 -0.592
Inlifeexpectancy (0.000)*** (0.000)***
0.000 -0.042
Infertility rate (0.9) (0.063)*
0.113 0.031
rule of law (0.2) (0.515)
5.99 2.654
constant (0.00)*** (0.000)***
Observation 232 232
Countries 15 15
R-squared
g 0.87(0.00)**:** 0.86(0.00)***
E test 151.49(0.00)
Wald test 1410.21(0.00)***

Sources: author’s calculation using data from OECD database, SWIID, the World Bank, and the Economist

Intelligence Unit (E1U)
*p<0.1, **p<0.05, ***p<0.0
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Hausman Test for Extended Models

Variables (b) (B) (b-B) sqrt(diag(V_b-V_B))
FE RE Difference S.E.

INGDP per capita | 0.060 0.007 0.053 0.020

income

Population growth | -1.720 -1.327 -0.392 0.521

Secondary school

enrolment -0.000 -0.000 0.000 0.000

InGross fixed 0.655 0.678 -0.023 0.008

capital formation

Absolute -0.003 -0.000 -0.003 0.004
redistribution

Gini after taxand | -0.006 -0.001 -0.004 0.003
transfer

Democracy -0.126 -0.063 -0.062 0.046
InLife expectancy | -1.450 -0.592 -0.858 0.287
InFertility rate 0.000 -0.042 0.043 0.056
Rule of law 0.113 0.031 0.081 0.093

b = consistent under Ho and Ha; obtained from Xireg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic

chi2(10) = (b-BY[(V_b-V_B)*(-)](b-B)
= 27.90
Prob>chi2= 0.0019

Sources: author’s calculation using data from the OECD database, SWIID, World Bank, and the Economist
Intelligence Unit (EIU)
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Appendix 2. Models With Relative Redistribution

Models with Relative Redistribution

Variable Fixed effect Random effect
INGDP per capita income -0.030 -0.000
(0.008)*** (0.889)
Population growth -1.355 -1.563
(0.166) (0.030)**
Secondary school enrolment -0.000 -0.000
(0.016)** (0.163)
InGross fixed capital formation 0.701 0.701
(0.000)*** (0.000)***
Relative redistribution -0.000 0.000
(0.803) (0.761)
Constant 0.440 0.042
(0.002)*** (0.236)
Observation 232 232
Countries 15 15
R-squared 0.85(0.00)*** 0.84(0.00)***
F test 254.88 (0.00)***
Wald test 1271.71 (0.00)***

Sources: author’s calculation using data from SWIID and World Bank

*p<0.1, **p<0.05, ***p<0.01
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Hausman Test for Relative Redistribution

Variables (b) (B) (b-B) sqrt(diag(V_b-V_B))
FE RE Difference S.E.

INGDP per capita | -0.030 -0.000 -0.029 0.010

income

Population growth | -1.355 -1.563 0.207 0.666

Secondary school

enrolment -0.000 -0.000 -0.000 0.000

InGross fixed 0.701 0.701 0.000 0.004

capital formation

Relative -0.000 0.000 -0.000 0.002

redistribution

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(5) = (b-B)[(V_b-V_B)(-1)](b-B)

Prob>chi2 =

15.34

0.0090

Sources: author’s calculation using data from SWIID and World Bank
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Models with Gini After Tax and Transfer

Variable Fixed effect Random effect
INGDP per capita income -0.020 0.000
(0.076)* (0.853)
Population growth -1.296 -1.700
(0.178) (0.025)**
Secondary school enrolment -0.000 -0.000
(0.03)** (0.152)
InGross fixed capital formation 0.691 0.699
(0.00)*** (0.000)***
Relative redistribution -0.005 -0.000
(0.09)* (0.706)
Gini after tax and transfer -0.013 -0.000
(0.004)*** (0.579)
constant -0.921 0.077
(0.00)*** (0.290)
Observation 232 232
Countries 15 15
R-squared 0.86(0.00)*** 0.85(0.00)***
F test 221.11(0.00)***
Wald test 1268.12(0.00)***

Sources: author’s calculation using data from SWIID and World Bank

*p<0.1, **p<0.05, ***p<0.01
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Hausman Test for Models with Gini After Tax and Transfer

Variables (b) (B) (b-B) sqrt(diag(V_b-V_B))
FE RE Difference S.E.

INGDP per capita | -0.020 0.000 -0.021 0.010

income

Population growth | -1.296 -1.700 0.403 0.620

Secondary school

enrolment -0.000 -0.000 -0.000 0.000

InGross fixed 0.691 0.699 -0.008 0.005

capital formation

Relative -0.005 -0.000 -0.005 0.003
redistribution

Gini after tax and -0.013 -0.000 -0.012 0.004
transfer

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic

chi2(6) = (b-B)'[(V_b-V_B) ~(-1)] (b-B)
= 22.95
Prob>chi2 = 0.0008

Sources: author’s calculation using data from SWIID and World Bank
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Extended Models with Relative Redistribution

Variable Fixed effect Random effect
INGDP per capita income 0.060 0.006
(0.003)*** (0.238)
Population growth -1.730 -1.222
(0.07)* (0.165)
Secondary school enrolment -0.000 -0.000
(0.97) (0.323)
InGross fixed capital formation | 0.654 0.678
(0.00)*** (0.000)***
Relative redistribution -0.002 0.000
(0.4) (0.812)
Gini after tax and transfer -0.008 -0.001
(0.06)* (0.443)
democracy -0.126 -0.062
(0.06)* (0.241)
-1.458 -0.601
Inlife expectancy (0.00)*** (0.000)***
0.000 -0.041
Infertility rate (0.9) (0.072)*
0.114 0.027
rule of law (0.2) (0.576)
6.132 2.682
constant (0.00)*** (0.000)***
Observation 232 232
Countries 15 15
R-squared 0.87(0.00)*** 0.86(0.00)***
F test 151.57(0.00)***
Wald test 1410.63(0.00)***

Sources: author’s calculation using data from the World Bank, OECD database, SWIID, and the Economist
Intelligence Unit (EIU)

*p<0.1, **p<0.05, ***p<0.01
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Hausman Test for Extended Models

Variables (b) (B) (0-B) sqrt(diag(V_b-V_B))
FE RE Difference S.E.

INGDP per capita | 0.060 0.006 0.053 0.019

income

Population growth | -1.730 -1.222 -0.508 0.509

Secondary school

enrolment -0.000 -0.000 0.000 0.000

InGross fixed 0.654 0.678 -0.023 0.008

capital formation

Relative -0.002 0.000 -0.002 0.003
redistribution

Gini after-tax and | -0.008 -0.001 -0.007 0.004
transfer

Democracy -0.126 -0.062 -0.064 0.045
InLife expectancy | -1.458 -0.601 -0.857 0.282
InFertility rate 0.000 -0.041 0.042 0.056
Rule of law 0.114 0.027 0.087 0.092

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic

chi2(10) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 2793
Prob>chi2=  0.0019

Sources: author’s calculation using data from the OECD database, SWIID, World Bank, and the Economist
Intelligence Unit (EIU)
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Appendix 3. STATA Outputs of the Analysis

- xtreg Ilnpercapitagrowth lngdppercapita popgrowth seconenrol lngfcfgrowth, fe
Fixed-effects (within) regression HNumber of cbs = 22
Group variable: countryid Humber of groups = 135
R—=q: Ch= per group:
within = 0.5572 min = 2
betwesn = 0_EE636 awrg = 15.5
overall = 0._.7501 max = 17
F4,212) = 21s.55
corriu_i, ¥b) = -0.4320€ FProb > F = 00000
lrpercapdtag~h Coe£f. Std. Erx. t BPrltl| [95% Conf. Interwvall
lngdppercapita -.020854 -0108825 -2 _8& 0.005 —-.0524051 —. 0085028
popgrowth -1.22553% - 5665205 -1.37 0.171 -2.22451% -S7 743255
seconesnrol —. 0007204 -0002871 -2.51 0.012 —.0013562 —. 0001546
lngfofgrowth - TOZE525 -0200145 35.11 0.000 -66219598 - 74221052
_cons -42261325 -1175446 2.55 0.000 1503215 - €545035
=sigma_u -02652771
=igma_= -037TB5 €5
rho -487577 (fraction of variance dus to u_i)

F test that a1l u i=0:

Fil4,

- estimates store fied

. xtreg lopercapitagrowth

213)

lngdppercapita popgrowth =econenrol lngfcfgrowth,

= 1.1£

Prob > F = 0.207€

=

Random—effacts GLS regres=ion Humber of chbs = 223
Group variable: countryid Humrber of groups = 15
R—=a Ch= p=r group:
within = 0_.849% min = 2
betweenn = 0_5778 avg = 15.5
overall = 0.5450 max = 17
Wald chiZ(4) = 1276.72
corriu i, X) = 0 {as=umed) Prob > chiz2 = 0.0000
lnpercapitageh Coe=. Std. Erc. = Px|=| [95% Conf. Interval]
lngdppercapita -0002235 -002E521 0.1z 0.50% —.00452332 - 0055802
popgrowth -1.702708 -5517€€2 -2.08 0.002 —-2.785151 —- €222 €45
seconenrol —. 0001935 -0o01218 —-1.47 0.142 —.0004518 - D000 E48
lngfcfgrowth -T0le251 -01581€5 35.41 0.000 -GE27955 - 7204787
_cons -025€9€8 -022E72 1.22 0.z12 —-.0205022 -08189€7
=igma_u [u]
sigma & -023785€5
rho o (fraction of wvariance du= to w_i)
estimates store random
. hau=man fixed random, =igmamors
Coefficients
[1-3) (B) {b-B) sgrs (diag(WV_b—_B))
£isemd random Differance 5.E.
Ilngdppercam~a —.0230554 -00023225 —.0212775 -Dlo€022
popgrowtsh —-1.228535 —-1.703708 -2751€8E - 7958555
secanenrol —.0007204 —.D001535 —.00052 €5 -DD0O2S 66
lngfofgrowth -TOZESZS -TO1lEED1 -0010124 - 0034455
b = com=istent undesr Ho and Har obtained from xtreg
B = inconsistent under Ha, 2fficient under Hor obtained from xtreg
Test: Ho: diffen e in coefficients not systematic
chi2(4) = (b-B)" [{(V_b-V_B) ~(-1) 1 (B}
= la.72
Prob>chiZ = 0.0053
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xtreg lnpercapitagrowth lngdppercapita popgzowth seconenzol lngfcfgrowth redistl, fe

Fiwed-effects (within) regression Humber of obs = 232
Group variable: countryid Humbker of groups = 15
B-s=g: Oks pexr group:
within = 0.8604 min = 1
batwaen = 0.2656 awg = 15.5
overall = 0.5726 max = 17
F({5,212) = 261.22
corriu_i, ¥b) = -0.6208 Frob > F = 0. 0000
lnpercapitag~h Co=f . Std. Err. £ Bxlt] [55% Conf. Interval]
lngdppercapita -. 0152351 -0121008 -1.5% 0.114 -. 0330825 -004EZ42
popgrowth -1.483021 -BE1SGER -1.54 0.125 -3.378537 -4123555
seconenrol -. 0005731 - MFOZEZE -1.5€ 0.052 -.001150:4 4. 13e-06
Ingfcfgrowth -E51BZES -0Z04818 11.78 0000 -E512524 -T3ZZ007
redistl -. 0052105 - 0043 -2.14 0.033 -.0176868 -. 0007342
_cons -4562552 -1175154 .87 0000 -2238223 -GBEEDE
sigma_u BESGEITE
sigma_e L03754203
rhe 15550063 (fraction of variance due to u_il
F test that all u_i=0: Fil4, 212) = 1.50 Frob > F = 0.1111

estimates store fixed

xtreqg lnpercapitagrowth lngdppercapita popgrowth seconenrol lngfcfgrowth redistcl, re

Random-effects CLE regression Humber of ohs = 232
Group variable: couwntryid Number of groups = 15
- R— Obs per group:
within = 0.8452 min = 1
between = 0.5753 awg = 15.5
overall = 0.8451 max = 17
Wald chil (&) = 1271.40
corziu_i, X) =0 iassumed) Fzob > chil = 0. 0000
lnpercapitag-h Comf. Std. Err. G B>zl [55% Conf. Intervall
lngdppercapita -0005744 -0ran7za 0.24 0.811 -. 007007 -00B555%
popgrowth -1_BOSERE -7442018 -2.83 0.015 -3 _ZER25E -.35108
seconenrol -.00oLTT - 001531 -1.1€ 0.248 -.000e77 -000123
Ingfcfgrowth -T0153261 -015BE642 25.22 0.000 -6E62E603 -T404E62
redistl -.000188 - rOBEIS -0.21 0.832 -.0015156 -0015436
_cons -03116E63 -025T62% 0.87 0.2B4 -. 0285256 -1012622
sigma_u ]
sigma_e .03754203
che 0 (fraction of variance due to u_i)

estimates store random

- hausman fixed random, sigmamore

—— Coefficients
[i=3) (B} {b-B) sgrtidiag(V_k-V_B))
fixed random Difference S.E.

Ingdpperca~a —.0152231 -000s744 —.020203¢ -0115541
popgrowth -1.483021 -1.209€23 -3266682 -€322481
seconenrol -.0005731 —-.000177 —.0003361 .000255
Ingfcfgrowth -€518265 .7015381 —.0058705¢& .008le71l
redistl —.-0052105 —.00olze —.00s80225 -00427&4

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chiz (58) = (b-B)"'[{V_b-V_B)~(-1)1(b-B)
= 18.77
Prob>=chi2 = 0.0014
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. xtrag lnpercapitagrowth lngdppercapita popgrowth seconenrel lngfefgrowth redistl gini disp, fe

Pisad-¢ rta (within) regeassion Humbar o 232
Croup variable: counteyid Humbar of geeo 15
Reag: Oba par group:
within 0.RE33 min
betwaan - 0665 avg
avarall - 0.7587 max 17
Fi6,211) 222.08
core (u i, XB) -0.4331 Prab > F o.ao00
Ingareapitag-h Coef. Atd. Ere. t Ealt] [95% Conf. Intarval]
Ingdpgercapita - 0176761 012023 -1.47  0.143 -.
popgrowth -1.311143 ST05E] -1.37 o,
seconan ral -.000552 . 0002306 -2.08 o -
Ingfefgrawth SERSTETS L 0203352 EETC -
Eadiatl - 0082195 . O042RGE -1.82 oL -
gini_disp - 0087052 L PLEET -2.13 0. -
cans -GAN&053 2518 4.33  a.
aigma u 03816053
algma a 03723186
rha 4R54044%  (fraetion of varianee due te u i)

F test that all u_i-0: F(ld, #11) = 1.78

. matimates atore fixed

- ®xtrag lnpercapitagrowth  lngdppeecapita popgeowth seconencal lngfefgrowth redistl gini disp, e

Rand omeaf rta GLA ragrassion Numberr of ol 232
Group variabla: countoyid Humbee of ge 15
F-sg Oba par gEoup:
within 0.8512 min 3
T bwera n 0.9722 avg
avarall 0.8497 max
Wald chi2(&) 1272.14
worr (o i, X) 0 (assumsd) Prab > chil 00004
Ingareapitag-h Coaf.  Atd. Bee. H Bxlzl 195% Conf. Intarvall
Ingdpgarcapita 00193 0042019 . 01022 86
popgrowth ~1.ARII62 . TAROLEE . - 4172174
- 0002136 000157 0.1 -0000%532
G416 o.a00 TATR4RE
Eadiatl -.a01 297 -0.A7 0387
gini_disp 010 643 -0.98  0.327
cans Ta3671 1.31 a.1%0
sigma_u L]
aigma & -037231196
rha a (fraction of variance due te o i)

estimates =tore random

hauwsman fixed random, sigmamoze

Coefficients

iB) (B) (b-B) sqrt (diag (V_b-V_B))
fixed random Difference S.E.

lngdpperca~a -.017€7€1 -00158% -.015%€651 -011573
popgrowth -1.311143 -1.883362 -5722184 -€63322274
seconenrol -.00055%2 -.000213€ -.0003784 -0002524
lngfcfgrowth - 6857878 .65841€ -.0086281 -00523737
redistl -.0082165 -.00112597 -.0070855% -0041547
gini_disp -.0087052 -.0010€42 -.007641 -004027%

b = consistent under Ho and Ha: obtained from xtreg

B = inconsistent under Ha, efficient under Ho: obtained from xtreg

Test: Ho: difference in coefficients mot systematic

chiZ(€) = (b-B)'[{V_b-V_B)*~(-1]](b-B)
= 23.17
Prob>chil = 0.0007
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. xtreg lnp i owth lngdpp ita popgrowth seconenrol lngfcfgrowth edistl gini_disp democ
» racy lnlifeexpectancy Infertilityrate rulecflaw, fe

Fimed-effects (within) regression Humber of obs = zaz
Group variable: countryid Humber of groups = 15
H-ag: Obs per group:

within = 0.B758 min = H
between = 0.2247 avg = 155
overall = 06775 max = 17
Eil0,207) 151.45
corrini, ¥b) = -0.4562 Erob > F 0 0000
Inpercapi tagrosh Coef.  Std. Err. & Erlsl [85% Conf. Imterval]
Ingdppercapita _DEOTISE 020138 102 0.002 0210735 1004777
popgrowth | -1.720521  _GE103%8  -1.75 O.0B1  -3.654632  _Z135GT
secomenrol | -7.75e-06 0003201  -0.02 O0.9E1 - OODEZES  _ODOEZ34
Lngfcfgrowth _EE50548  _0207014  21.64 O.000 .El4z4z1 -EGEBETS
redistl | -.002103% 0045024  -0.6% 0.481  -.011%823 -DO5TT4E
gini_disp | -.00E6007 0028426  -1.70 O0.051 - 0144726  _0010732
democracy | -.1262088 0680228 -1.86 O.065 - 2603153 _DOTESTE
Inlifeexpectancy | -1.450755 _2107551  -4.87 0.000  -2.063405 - 8281027
lnfertilityrate 000508  _O5EB4GZ 0.01 0.852  -_1154117 1158286
ruleoflaw 1130233 1013645 1.1z 0.286 - 0BEEL5E -312BEZ5
_coms 5.00312%  1.184247 5.02  0.000 1638682 B.B4TETE
sigma_u | 05028341
sigma_e | 03525043
the | .E7057634 (fractiom of variance due to u_i)
F test that all u i=0: F(14, Z07) = Z.16 Brcb > F = 0.0L02
estimates store Eimed
xtreg lnpercapitag Lng rita popg R Ingtctgrowkbh redistl gimi_disp democ
> racy lnlifesupectancy Infertilityrate rulecflaw, re

Bandom-effects GLY regressiocn Number of cba = 232

Group variable: countryid Number of groups = 15

B-ag: Obs per group:

within = 0.BEGZ min = 2
between = 0.5EE4 avg = 155
overall = 0.BE45 max = 17

Wald chiz(10) = 14a0.21

corriui, ¥} =0 (assumed) EBrob > chiZ = 0. 0000

Inpercapitagro-h Cosf.  Sed. Exz. = Erlsl [85% Conf. Intervall
Ingdppercapita 0073626  _OOS4ETE 1.34  0.180  -.0033833 _OLELIES

popgrowth | -1.327545  _E724386  -1.52 0.128  -2.0374%3 _3824016
seconenrol | -.0001537 0001652 -0.53  0.352 - 0004774 0001701
Lngfcfgrowth _€7B1851  _0197817  24.35  0.000 6384522 _TLEEIEL
redistl | -3.47Te-06 _0013863  -0.00 0.988 - 0027264 0027184
gini_disp | -.0018711 0018106  -1.33 0.185 - 0046358 _DO0ESTS
democracy | -.0€37307  _0528584  -1.21 0.228  -.1§73213 03887
Inlifesxpectancy | -.5826008 1454867  -4.07 0.000  -_BT77485 - 307452
Infertilityrate | -.0427073 _0228584 -1.86 0.062 - 0BTT0EE 0022823
ruleoflaw 0311889  _0475277 0.65 0.515 - 0627663 .1251461
_cons 2.654428  _ELTE44E 430  0.000 1.443863  2.BE43EE
sigma_u ]
sigma_e | .03525043
zho 0 (fractiom of variance due to u_i)
estimates store random
hausman fixed random, =igmamore
—— Cosfficients
iB) (5 (b-B) =gzt idiag(V_B-V_B))
fixed random Difference SE.

Ingdpperca~a -0E07T5E -0073EZE .0534132 -0201328
popgrowth -1.720521  -1.327545 -.3o20762 -5217828
secomenzol -7_T5e-06 - 0001537 - 0001855 -DOOZETT

Ingfcfgrowth - E550548 _ETEL451 - 0230503 -00EZELT

zedistl -.003103%  -3.4Te-06 - 0021004 0044548
gini_disp -.006E55T - DOLETLL -. 0048286 0038342
democracy -.1262088  -.0€37307 -. 0624782 0466258

Inlifesupe~y -1.450755  -.5EZE00E - . B581538 .ZETZTO0L

Infertilitee JODOEDS - 0427073 . 0423162 0564534
ruleoflaw .1130233 .D311E5E .0B18334 .0534585

b = consistent under Ho and Ha; obtained from xtreg
inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(10) = (b-B)"[ (V_b-V_B)~ (1)1 (b-B)
= 27.%0

ErobrchiZ = 00015
I E——
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. xtreg lmpercapitagrowth lngdppercapita popgrowth seconenrol lngfcfgrowth redist2, fe

Fixed-effects [wishin] regression Fumber of obs = zaz
Group warizbla: couneryid ¥umbar of groups = 15
R-=q: Obs per group:
within = 0.8574 min = 2
between = 0.5848 avg = 15.5
overall = 0.7224 max = 17
F(5,212) = 254_88
corz{u_i, Xbl = —0.464€ Ezob > F = 0.0000
lnpercapitag~h Coef.  Sed. Erz. + Exlel [95% Conf. Interwall
lngdppercapita -.0302004  .0113157 -2.€7 0.008 -.05250€L  —.007BS47
popgrewth -1.255BE1 . 9752132 -1.39  0.1€€ -3.278218 . SEE405E
=econenral -.0007077 . 0002921 -2.42  0.01€ -.0012835  -. 0001218
lngfcfgrowsh _701BSEL . 0203106 24.5¢  0.000 _EE€LB194 7418928
redist2 -.0007122 . 002845 -0.25  o0.802 -.0DE3254 0048051
_cons _4408324 . 1380047 2.17  0.002 _lEgsza _T149408
sigma_u 041254
sigma_= _0379405
rho .5417€€5€ [fraction of variance due to u i}
F test that all u_i=0: F{l4, 212} = 1.1§ Brob > F = 0.312€

. estimates store fixed

. xtreg lnpercapitagrowth lLngdppercapita popgrowth seconenrol lngfcfgrowth redist2, re

Random-effects GL3 regressiom Humber of obs = 232
Group variable: countryid Fumber of groups = 15
B-=g: Ob= per group:
within = 0.B84858 min = 2
between = 0.5750 avg = 15.5
overall = 0.8451 max = 17
Wald chi2 (5) = 1271.71
corriu_i, X} = 0 (assumed) Prob > chil2 = 0.0000
lnpazcapitag~h Comf.  Std. Ezz. = B>zl [95% Conf. Intezvall
lngdppercapita -.0005514 -002932€ -0.14 0.888 —.00B25% .00715€2
popgrowth —-1.5€3782 -71lBEBS2 -2.18 0.020 -2.8972378% —.1551845
se=consazal -.0002184 0001571 -1.40 0.l€2 -.0005274 . 0000885
lngfcfgrowth .7014788  _018B€3l 25.22  0.000 _EE€25483 7404107
zedizs2 0001275 0004138 0.20  0.7e1 -.000€548 0008508
_cons .04a20381 -0235475€ 1.18 0.22€ —-.0274528% -1115€9
sigma_u o
=igma_e 0275405
zhe 0 (fraction of vaziance due to u_i)

. estimates store random

. hausman fixed random, sigmamore

Coefficientss

43} (B} (=B} =sgrt (diag(V_b-V_B}}
Fixed random Difference 3.E.
lngdpperca~a —.0302004 —.0005514 —.029€4% -0l0EETS
popgrowth -1.3558€1 —-l1.5€3782 -2079204 - EEE00BS
seconenrol —. 0007077 —.0002194 —. 00048823 -0002479
lngfcfgrowth - 701B5EL 7014798 -oooDaTel - DD4E75E
redist2 —. 0007122 .0001279 —-.0008401 .ooz2eaaz2

b = comsistent under Ho and Ha; obtained from mtzeg

B = inconsistent under Ha, efficient under Ho; obtained from =treg
Test: Ho: difference in coefficients not systematic
chi2 (5} = (b-B}" [(V_b-V_B}" (-1}] (b-E]}
= 15.24
Prob>chil = 0.0080
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. xtreg Ilnpercapitagrowth Ingdppercapita popgrowth seconenrol lngfcfgrowth redist2 gini_disp, fe

Fixed-effects [within] regression Number of obs = 232
Group wariable: countryid Humber of groups = 15
R-=q: Obs per group:
within = D.BE28 min = 2
betwesn = 0.€0Z5 avg = 15.5
swerall = 0.74€5 max = 17
F(€,211) = 221.11
corziu_i, ¥b} = —0.4552 Bzok > F = 0_0000
lnpercapitag~h Coef.  Sed. Erz. = Exlel [35% Conf. Imtervall
lngdppercapita -.0207088 .o11€02 -1.7%  0.0TE -.0425804 .OD21E€08
popgrowsh -1.Z8ETEE  .8550202 -1.25 0.178 -2.187274 5527425
=econenzol -.000€27  .00DZBBE -2.17 0.02l -_0011358 -.00D05EB1
lngfcEgrowth _€31467%  .0202914 24,08  0.000 _E51468 7214677
redisz2 -.0055131 0032581 -1.€9 oD.o0sz -_011537€ 0005114
gini_disp -.0Ll3€408  .0047305 -Z.BB  0.00% -.0225€5%  -.0043158
_cons 9212417 215484 2.28 0.000 _49E5E42 1246118
sigma u .D2BBEZ2S
sigma_e .0aT20238
rho 52072841 [fraction of variance due to u_i}
F test that all u_i=0: E(l4, 211} = 1.7¢€ Prob > F = 0.0457

estimates store fixed

. xtreg lmpercapitagrowth Ingdppercapita popgrowth secomenrol lngfcfgrowth redist2 gini_disp, ze

Random-effects GLI regressionm Humber of obs = 23z
Group variable: countryid Humber of groups = 15
R-ag: Obs per gzoup:
within = 0.B505 min = 2
betwesn = 0.5732 avg = 15.5
overall = 0.8452 max = 17
Wald chiz(€) = 126812
corz{u_i, ¥} = 0 (aszumed) Prob > chil = 0.0000
lnpercapitagrh Coef.  Sed. Exrz. = Exlzl [55% Conf. Intervall
lngdppercapita .000BEE  .D04€5B2 0.18  0.B52 -.0082404 01007 €4
popgroweh -1.700242  _TEOBDSS -2.23  D.025 -32.191502 =-_2091832
==conenzal -.0002258  _00O01578 -1.43 D0.152 -.000535 _0000824
lngfcfgrowsh _ESBTLIE 0201478 24.72  0_000 _€€02227 _73s2008
redis=ta - _00D2828 .oololz -0.28  D.70€ -.00z23682 _001g027
gini_disp -.0005825 001772 -0.55 0.5TS -.0044575 0024526
_cons .0775518 0732754 1.06 0.280 - DEE0T2L 221177
sigma u o
sigma_= 027202238
rho 0 [fraction of variance due to u i)

. estimates store random

hausman fixed random, sigmamore

Coefficients

(b} (B} {(b-B) sqgrt (diag (V_b-V_B})
fixed random Difference S.E.

lngdpperca~a —-.0207088 - oo0BEB -.0215778 -010805€
popgrowth -1.29€T7€EE -1.700242 -4025775 -€20181
seconenrol -.000€27 —-.0002258 —-.0004012 . 0002487
Lngfcfgrowth -E914€79 -€997118 -.00B2429 .ooso2e
redist2 -.0055121 —-.oo028B28B -.0051202 -o021781
gini disp —-.012€408 -.0008825 -.012€584 . 0045052

b = consistent under Ho and Ha; obtained from xtreg

B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
chi2 (€) = (b-B} "[(V_b-V_B}"(-1}1(b-B}

22.85
Prob>chi2 = 0.0008
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. wbzeg lap itagrowth  lmgd pita popgowth 1 lngfcigzowth cedistl gini disp demec
> zacy lnlifesupectancy lnfestilityrate sulesflaw, =
Bandom-zffects GLE regression Nuzber of cbs 232
Group vaziable: commtzyid Nuzber of groups 15
B-ag: Obs per gzoup:
within = 0.8652 min = 3
between = (.5672 avg 15.5
cwezall = 0.8E4E max 17
Wald chiZ(10) = 1410.62
corziu_i, ¥} =0 (azsumed) Bzob - chil = 0.0000
lupezcapitagza-h Cosf.  Sed. Exz. = sl sl [85% Comf. Imtexzvall
Ingdppercapita (O0ER04E  005TE24 1.1 0.238 -.0044B85 .0180%E€
popgrowth | -1.222604 8785275 -1.3% (.16 -2.346446  .S01228€
secomenzol | -.0001624  .G0OLESS  -0.85  0.223 -.0004875 000161
Ingfcfgrowth .ETEST4l  LOLSTELE  24.34  0.000 63084324 .7173058
zadistl 0002577  .00L0B0% 0.24 0.812  -.001BE0S 0033764
gini_disp | -.00L1S105 0018702  -0.77  0.443 . 005272 .002351
democracy | -.0BZ1715 0530621 -1.17  0.241 -.1E61713 .0418283
lnlifesxpectancy | -.6017565 1438885 -4.1B  0.000 -.BE38727 - 3185453
Infersilityrats | -.0417851  .02311%87  -1.81 0.071 -.0E70728 .0035487
zuleaflaw 0270415 0482875 0.56 0.576  -.0E77%&2 .1218753
_cons 2.682018  .E04048% 4.44  0.000 1.488104  3.865032
sigma_m 0
sigma_= | .03524255
zha 0 (fraction of variance due to u i)

. estimatsas store ramdom

4

1 th
Infertilityrate ruleoflaw,

zel

xtreg lnpercapitagrowth

lngfcfgrowth rediztl gini_disp democ

£e

> racy

Inlifesupactancy

Fined-effects (within) regzession Number of obs 232
Group wariable: countryid Number of groups = 15
Obs per group:
= 08758 min = 3
= 02860 avg = 15.5
= 0.EBES max = 17
Fi10,207) 15157
cozc(u_i, ¥b) = -0.4477 Erob > F = 0_0000
lapercapitagrosh Cosf.  Sed. Er:z. + B>l [55% Conf. Intervall
Ingdppercapita (DE0EZ55  _0ZO04TE 1.0z 0.002 0211015 - 1001485
popgrowth | -1.730802  _SEQT13T -1.76  0.07% -3 664271 .202E644
seconenzol | -5.71le-0& 00032 -0.03  0.976 - 0006406 -o0oE212
Ingfcigrowth _E54B556  _0206952 2164  0.000 6140553 . ES5E558
redistZ | -_002504% 0033242  -0.75 0452 -_00%0585 - 0040487
gini_disp | -.00BEE3E 004722 -1.88  0.06Z -.0181732 0004456
democracy | -.1264645  _OETT02E -1.87  0.062 -.2598418 - 0070128
lnlifeexpectancy | -1.458858  _30£2287 -4.76  0.000 -2_062585 -. 8551308
Infertilityrate (0004777 _O5EE147 0.01  0.584 -.115475 -1168303
zuleoflaw .1146323  _1002886 1.14 0257 - DE42685 -3135331
_cons 613206 1.158024 5.30  0.000 3845028 2415083
sigma_u . D4E0E0EE
sigma e . 03528255
rho .ES5EZ146  (fractiom of variance due Lo u_i)
F test that all u_i=0: F(l4, 207) = 2.17 Erob > F = 00101
estimites store fiwed
hausman fixed random, sigmamore
Comfficiants
(5] B {b-E} sgre(diag(V_b-V_E))
£ixed random Difference 3.E.
lngdpperca=a - DEDEZSS - 00680 36 _B53EEL JO135E0T
popgrowth -1_730802 -1.222604 - . 5081588 5082718
seconenzol -5.71le-0E - 0001634 - 0001527 0002874
lngfcEgrowth - E54855E6 _ETEETAL - 022718 0083326
redistl - 0025048 0002577 - 002726 - 0032708
- D0BRE2E - 0015105 - 0072522 -00aa7Eg
-. 1268645 - 0621715 - _0E4253 - 0a58042
-1.458858 - E017555 - B5T0EE2 -ZRZRO2T
lnfertilitee 0004777 - 0417651 0422828 0562856
rulesflaw .114E223 0270415 - 0BT5S08 0526815
b = consistent under Ho and Ha:; obtained from xtzeg
B = inconsistent under Ha, efficient under Ho: cbtained from utreg
Tast: Ho: differsnce in cosfficiants mot systamacic
chiZ(l0) (b-B) ' [ (V_b-V_B] ~{-1]] {b-B)
27.53
Probrchil = 0.001%
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. xtsum lnpercapitagrowth gdppercapita popgrowth seconenrol
= oy lifeexpectancy fertilityrate ruleoflaw

grossfefgrowth redist? gini disp democra

Variable Mean Std. Dev. Min Max Observations
lnperc~h overall -03€5153 -0523543 -—_3170848 -2659€524 H= 255
between -00S7574 -021139¢ -05883&7 n = 15
within -0379361 -—.3350022 279967 T= 17
gdpper~a overall 52318.75 45063 .53 T07.583¢ 240€7€.9 H= 255
between 45124 24 2145 _34¢ 20538€.7 n = 15
within ll082.€¢€ 11777.82 2708 .54 T= 17
popgro~h overall -00geTe0l -0045501 -—.0l23ce4d -ozoez43 H= 255
between -0043€54 —.000270¢ -014241¢ n= 15
within .00Zg48 -.011%8202 -01s1408 T= 17
secone~l overall 112 .91e4 15 50€€l 20.0404 1l€3.535 H= 232
between 1a.77283 91.32117 158 .562¢ n= 15
within 2.715843 90.15479 14€.03¢ T-bar = 15.46€&7
grossf~h overall 1.44e+l0 5.7%e+10 —-4.20e+ll 2.590e+ll H= 240
between 2.47e+l0 -4 . €5e+08 1.0let+ll n= 15
within 5.27e+l0 -5.0&e+ll 2.04e+ll T = 1
redist2 overall 3g.22388 10.52442 5.555555 =0 N = 255
between 10.83083 £.947104 48.97503 n = 15
within -518€535 34.41002 41.08534 T 17
gini_d~p overall 29.81e47 4.230208 22.8 42.5 N = 255
between 4.951848 24.54708 40.95882 n = 15
within -5855875 2B.085941 31.4€541 T = 17
democr~y overall .8las412 -l2e6242 .375 -5€5 N = 255
between -121&754 -4400588 -52&7e47 n = 15
within -04€4B8035 -€085412 -53€1254 T 17
lifeex~y overall 79.95255 2.00€835 71.5 82.8 = 255
between 1.eBB58¢ 74.717€5 21.48235 n = 15
within 1.1g4334 TE.73249 83 .3345 T = 17
fertil~e overall 1.742353 .2230221 1.3 Z.4 = 255
between -21552 1.3€4708 2.14117¢ n = 15
within -02445€7 1.477€47 2.001177 T = 17
ruleof~w overall .8828545 -123€5975 -5 1 = 285
between -lz48871 -5l45882 .Se3ssa2 n = 15
within -02€2055 -78159725 -8379725 T = 17
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