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(12)ABSTRACT 


Income inequality has always been an important issue all over the world. It is 
 an unequal percentage of the income held by the populations, that there was a small 
 group of people was taking over control on a large amount of the country’s income. 


Developing countries and developed countries is studied in this paper, control variables 
 such  as  financial  development,  economic  growth,  trade  openness  and  technological 
 changes  were  used  to  study  the  impact  of  education  on  income  inequality  in  34 
 developed  countries  from  year  1971  to  2015  and  51  developing  countries  from  year 
 2003 to  2015 respectively. Generalized Method  of Moments  (GMM) dynamic panel 
 estimators  is  applied  into  this  paper  to  conduct  the  research.  There  are  two  GMM 
 dynamic  panel  estimators,  which  is  “difference  GMM”  and  “system  GMM”,  and 


“system  GMM”  is  found  more  liable  then  “difference  GMM”.  This  study  will 
emphasize on the relationship between secondary education and income inequality in 
both  developing  and  developed  countries  by  using  GMM  estimator.  In  overall,  the 
results show that education, financial development, economic growth, trade openness 
and  technological  changes  are  found  affect  income  inequality.  Variables  that  having 
positive relationship with income inequality are education, economic growth and trade 
openness, for developed countries. Whereas financial development and technological 
changes  have  a  negative  correlation  with  the  income  inequality.  Under  developing 
countries,  education  and  income  inequality  are  in  a  positive  relationship.  While 
financial  development,  economic  growth,  trade  openness  and  technological  changes 
have an adverse relationship on income inequality. 



(13)CHAPTER 1: RESEARCH OVERVIEW


1.0 Introduction


This  chapter  will  begin  with  a  general  introduction  on  the  research 
 background  which  includes  income  inequality  in  developed  and  developing 
 countries followed by the research problem about the issues of income inequality. 


Besides, this study will discuss about the research objectives and research question. 


Lastly, the research significant will also be discussed in this section. 


1.1 Research Background


Income inequality is defined as an unequal percentage of income held by 
 the populations. Until today, income inequality remains an important issue because 
 it concerns human welfare. Income inequality is happening in all countries around 
 the world while the only difference is the severity of the gap between the poor and 
 rich. It means that there is a small group of people taking over control on a large 
 amount of the country’s income (Strassbuger, 2018).  


Most of the OECD countries have reached the largest gap between the rich 
and poor in the past 30 years. Nowadays, in the OECD regions, the 10 % richest 
population  has  earned 9.5 times of the 10% poorest  income population; the ratio 
was  7:1  in  the  1980s  and  has  been  rising  throughout  the  period.  However,  the 
increase  in  overall  income  inequality  was  not  only  incur  a  rise  in  the  share  of 
income. Typically, the bottom-line incomes grew slowly in a period of prosperity 
and declined during recessions (Cingano, 2014). Besides, in advanced economies, 
emerging markets and developing countries (EMDCs) are having so-called a mixed 
of inequality trends. There were some countries had declined their inequality, but 
inequalities in access to education, health care, and finance were still remained. No 
doubt,  the  extent  of  inequality  and  the  solutions  have  become  the  most  popular 
debated  issues  for  policymakers  and  researchers  (Dabla-Norris,  Kochhar, 
Suphaphiphat, Ricka & Tsounta, 2015).  



(14)Developing countries and emerging countries accounted for 70% and 59% 


of  income  inequality  respectively.  Income  inequality  of  United  States  and  China 
 had absolutely increased for the past 20 years. Besides, there were some countries 
 had remained their income inequality. They are Japan, Switzerland and Germany. 


In contrast, there are also some countries had a declined inequality such as Brazil. 


In addition, income inequality had increased dramatically in developing countries 
 over the past two decades. Income inequality in developing countries increased by 
 11%  during  1990  to  2010.  However,  until  today  there  is  more  than  75%  of  the 
 population  that  lives  in  the  societies  are  facing  unequal  in  income  distribution 
 compared to 1990s. In developing countries, income inequality was typically higher 
 than  advanced  countries.  Income  inequality  of  China's  had  reached  a  dangerous 
 level. Based on Li and Luo (2011), they showed that the income of the wealthiest 
 10% of the population was 32.8 times of the income of the poorest 10%, while the 
 average income in the urban areas was 3.87 times of the average income in the rural 
 areas.  Furthermore,  for  developed  country  such  as  United  States,  the  income 
 inequality  (the  gap  between  the  rich  and  poor)  had  been  raising  markedly.  The 
 shares of those wealthiest 1% have increased to almost a quarter of the wealth of all 
 the countries, while the poorest left in haft have less than 5%. 


Income  inequality  was  often  claimed  clearly  associated  with  education. 


Based  on  few  researchers,  income  inequality  could  be  influenced  by  education 
 level, also called as skills deepening (Mincer, 1958; Schultz, 1961; Becker, 1962). 


Income  distribution  was  related  to  the  average  of  schooling  of  the  population. 


Education  had  materialistic  value  which  helped  to  increase  income,  stabilized 
employment  and  improved  working  condition  of  individual  (Fields,  1980).  The 
trend  of  education  was  kept  on  increasing  for  the  population  aged  15-64  in  both 
developing  and  developed  countries.  In  developing  countries,  primary  school 
enrolment has risen about 80% to more than 90%. This representing that there is a 
close increase of 36 million in primary school children and there are now 90 million 
more students in secondary school compared to year 2000. The educated population 
continued  to  grow  until  year  2008  which  income  growth  explains  some  of  the 
reasons  for  this  growth.  Meanwhile  in  the  developed  countries,  70%  of  the 
graduates  go  on  to  higher  education  from  kindergarten  to  high  school  in  United 
States.  Besides,  education  in  France  is  compulsory  from  the  ages  of  6  to  16, 



(15)although  most  students  attend  pre-school  education  and  many  begin  higher 
 education. 


There  was  an  issue  found  by  Tilak  (1989),  the  researcher  found  that  the 
 countries  which  have  high  returns  to  education  are  majority  from  developing 
 countries. Those minority group benefited from the education caused the income 
 distribution  became  more  unequal  and  thus  increased  in  income  inequality.  In 
 Pakistan, the quality of education is a big problem because the individuals are lack 
 of  access  to  education  from  primary  level.  Even  the  enrollment  rate  of  children 
 access to primary school was 63%, however, half of the children have dropped out 
 due to several reasons and inadequate education facilities. Furthermore, because of 
 gender  discrimination  and  inequality  faced  by  women,  female’s  education 
 enrolment is only 43.6% of the total enrollment, which is lower than the education 
 enrolment of male. There is also a restriction that do not have even a single high 
 school for girls. There are many union councils that do not have high schools for 
 girls. There are 31,740 units of primary schools in Pakistan. However, out of these, 
 only 6,816 units of high schools are for girls. Hence, it is important for the females 
 in Pakistan to be provided with an equal access to education compared to males. 


This  caused  the  income  distribution  became  unequal  and  increased  the  income 
 inequality (Farhan, 2017). 


According to the study from Bhagwati (1973), there was a paradigm stated 
 that  educated  workforce  has  more  competitive  advantage  than  uneducated 
 workforce.  This  indicated  that  the  higher  the  level  of  education,  the  greater  the 
 chances  to  get a high-paying job.  However, due  to  the concept  of  "fairness" and 


"education should be rewarded”, it merely made the society to work because such 
 paradigm  was  not  fully  attributed  in  reality.  Therefore,  this  assembled  those 
 uneducated labor to receive an unfair reward and led to a higher income inequality.  


In another viewpoint, highly educated employees might be hired below their 
educational level due to  the scarcity of jobs. Thus, the income received by those 
educated employees would not tally with their education qualification (Bhagwati, 
1973). Moreover, Bhagwati found that the productivity level of an employee was 
determined based on their education background, instead of spending resources in 
building human capital in the developing countries. However, sometimes it might 



(16)occur  a  surplus  in  the  supply  of  educated  labor  and  it  would  led  to  the  situation 
 when  a  job  that  only  required  a  high  school  or  diploma  qualification  labor. 


Eventually,  the  job  scope  was  not  applicable  to  the  education  skills  of  the 
 employees, so the resources spent on the education would be wasted. The inequality 
 of income would increase.  


For developed countries, most of the American were experiencing a rise in 
income but the higher income was most benefit during year 1988 to 1992. On the 
other hand, income of the lowest and middle group were mildly increased. Thus, 
this  issue  raises  the  income  gap  between  the  highest,  middle  and  lowest  income 
groups and led to a higher income inequality. This situation was due to the gap in 
educational  attainment  between  these  three  groups  (Lee,  1992).  Furthermore,  in 
early 1970s and 1980s, Japan was one of the countries that had most equal income 
distribution  among  the  OECD  countries.  Japanese  society  has  incurred  the 
aggravation of income inequality due to “bubble economy” that happened in early 
1990s.  The  aggravation  of  income  inequality  increased  the  numbers  of  unstable 
jobs,  even  the  parental  education  level  of  individuals  has  continuously  rises 
(Amano, 1990).
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(19)1.2 Research Problem


The  trend  of  the  income  inequality  is  rising  in  the  world  and  many 
 researchers are trying to find out the reason behind. According to a report by OECD, 
 it  showed  that  there  is  an  overall  1.7%  of  household  income  increased  yearly. 


However, the bottom earners of the world only increased annually by 1.4% while 
 the world top earners’ income raised by 2%. Besides that, it was found that the top 
 10% of the Americans had the average of nine times income more than the rest of 
 90% in the U.S based on their household income in 2015 (Saez, 2018). As the result, 
 it  indicated  that  there  was  only  minority  are  holding  on  most  of  the  money  and 
 majority  are  holding  on  little  amount  of  the  money.  The  income  inequality  is 
 becoming more serious in the world.  


The countries that have been facing the problem of income inequality are 
 not only the developing countries but also the developed countries. As the statistic 
 result  from  OECD,  Mexico  had  48  out  of  100  in  GINI*  among  the  developing 
 countries while the U.S. had the first ranking among the developed countries which 
 had 38 out of 100. As the result, income inequality happens in many countries, no 
 matter how developed the country is, the income gap is still existing. Therefore, the 
 issue of income inequality is how the country policy makers solve the problem as 
 the policy makers play an important role in order to change the current condition.  


According to the college-enrollment rate in U.S., it showed the gap between 
 richer college students and poorer students is getting wider from 1970 to 2015. It 
 means that most of the top-income group have obtained education more than the 
 low-income  people.  The  top-income  group  had  99%  of  people  graduated  from 
 college while the low-income group only had 20% of people graduated from college 
 in 2015. The reason was the low-income group often has competing issue such as 
 job obligation or family issue which took them away from school and made them 
 more likely to discontinue (White, 2015).  


Based on the human capital theory, scholars believed that the optimal way 
to improve income inequality was to invest human capital. It implied that one of the 
methods towards evolution of income inequality was to provide education. Becker  
GINI*: 0 – 100. 0 is perfect equality, 100 is perfect inequality.  



(20)and  Chiswick  (1966)  suggested  that  education  could  balance  the  income 
 distribution which mean the higher education could reduce the income inequality. 


However, Mincer (1974) proposed that there was a positive relationship between 
 education and income inequality as educational expansion would widen the income 
 gaps. Moreover, Mayer (2010) concluded that the reduction of education inequality 
 would not  promise to  decrease inequality of income because income distribution 
 might be influenced by other factors as well. Therefore, according to the results, the 
 impact of education on income inequality is still ambiguous.  


Based  on  the  literature  reviews,  this  study  found  out  that  most  of  the 
 researchers  did  not  combine  and  compare  the  impact  of  education  on  income 
 inequality  in  both  developing  and  developed  countries.  Moreover,  researchers 
 usually  emphasized  on  all  levels  of  education  such  as  primary,  secondary  and 
 tertiary  education.  (Shahabadi  et  al.,  2018;  Ismail,  2000;  Mayer,  2010).  The 
 question is although many countries have a compulsory secondary education for the 
 youngsters,  but  will  it  be  an  important  issue  to  influence  the  income  inequality? 


Therefore,  this  study  will  emphasize  on  the  relationship  between  secondary 
 education  and  income  inequality  in  both  developing  and  developed  countries  by 
 using  GMM  estimator,  so  as  to  obtain  a  different  result  with  the  previous 
 researchers.  


1.3 Research Objectives 1.3.1 General Objectives


In this research, the main objective is to examine whether education will be 
the  key  variable  to  explain  the  income  inequality  in  developing  and  developed 
countries.  Following  by  other  control  variables  such  as  financial  development, 
economic growth, trade openness and technological changes, and so on.  



(21)1.3.2 Specific Objectives


1.  To  examine  the  impact  of  education  on  income  inequality  in  developing 
 countries. 


2.  To  investigate  the  impact  of  education  on  income  inequality  in  developed 
 countries. 


1.4 Research Questions


1. Does education affect income inequality? 


2. Does different levels of education affect the result of income inequality? 


3. Is it significant relationship between education and income inequality? 


1.5 Research Significance


This section will roughly show the idea about how important education and 
 its  impact  towards  income  inequality.  The  dependent  variable  of  this  study  is 
 income  inequality  while  the  independent  variable  is  education.  There  are  some 
 empirical  reviews  conducted  to  provide  the  link  between  education  and  income 
 inequality  in  this  study.  Generalized  Method  of  Moments  (GMM)  also  used  to 
 measure  the  relationship  between  education  and  income  inequality  in  this  study. 


The  reason  of  this  study  using  GMM  model  instead  of  other  models  is  because 
 Generalized  Method  of  Moments  (GMM)  dynamic  panel  estimators  are 
 increasingly  popular  in  many  studies.  Moreover,  both  “difference  GMM”  and 


“system GMM” estimators are designed for “small-T, large-N” panels analysis, and 
 integrate with  some assumptions  on the data-generating procedure  which will be 
 discussed further in Chapter 3 Methodologies.  


This study may bring out contributions to some parties. Firstly, by analyzing 
the  relationship  between  education  and  income  inequality,  this  might  help  those 
economics  to  solve  the  unemployment  problems.  According  to  Fields  (1980), 



(22)education  can  raise  the  chances  of  someone  for  working  in  a  superior  job.  In 
 developing  countries,  with  the  more  education,  economists  might  decrease  the 
 unemployment problem. When there is lower unemployment, indicates there is a 
 higher employment and those lower income workers have more wages and this tend 
 to decrease the different of income distribution and income inequality.  


Government might also gain benefits from citizens towards this study. By 
 understanding more on how education affect income inequality, this might reduce 
 the  crime  rate,  unemployment,  illness,  and  social  alienation.  This  is  due  to  the 
 quality of education may foster an individual to get a gainful employment, enhance 
 the  quality  of  life  stable  families,  and  become  an  active  and  productive  citizens. 


When  education  has  improved  and  solved  those  economic  or  political  issue,  this 
 will gain the trust from the citizens to become a stronger country and society (Mitra, 
 2011). 


CHAPTER 2: LITERATURE REVIEW


2.0 Introduction


In chapter 2, we will discuss further on income inequality by reviewing the 
 past researcher’s studies. It consists of three parts. The first part will present the 
 theoretical  review  that  applied  the  human  capital  theory  where  related  with  this 
 study. Next is presenting the literature review of the relationship between income 
 inequality and education, financial development, economic growth, trade openness 
 and technological changes. Last part will be the gap of study which discusses about 
 the differences between our study and previous researchers.  


2.1 Theoretical Review


2.1.1 Human Capital Theory



(23)A number of researchers (Becker & Chiswick, 1966; Fields, 1980; Gregorio 


& Lee, 2002; Mincer, 1974; Ram, 1989; Schultz, 1963) have examined the effects 
 of education on income inequality can be explained by the traditional   human 
 capital theory.  


The  human  capital  theory  indicated  that  the  level  of  education  among 
 population  ascertain  the  income  inequality  (Becker  &  Chiswick,  1966;  Mincer, 
 1974). This theory suggests that the effectiveness of productive efforts mostly based 
 on the labors’ skills and knowledge, which came from the outcome of investment 
 in human capital (Becker, 1962). Education becomes a key factor in examining the 
 income distribution, because labor with skill and knowledge will be rewarded with 
 a higher pay. Therefore, this theory predicts that the income inequality in a society 
 was influenced by the labor demand and supply of educated people.  


Whereas, this theory has found the relation among the educational level that 
 was measured by the average years of schooling on income inequality can be either 
 negative or positive, which depends on the expansion level of the education.  


In previous research, Schultz (1963), stated “these changes in the investment 
 in  human  capital  are  a  basic  factor  reducing  the  inequality  in  the  personal 
 distribution  of  income”.  Schultz  was  referring  to  the  situation  in  United  States, 
 which the human capital had a more rapid growth compared to non-human capital. 


Therefore, this viewpoint proclaims that as the human capital increases more than 
 non-human capital, generally income inequality is expected to decline.  


Partially  in  the  spirit  of  human  capital  theory,  Knight  and  Sabot  (1983), 
 claimed that whether the raise and decline in income inequality was affected by the 
 changes  in  the  educational  expansion,  depends  on  relative  mean  wages,  wage 
 dispersions and the size of different educational level. The main result has shown 
 two types of effects on income inequality, which was the “composition” effect and 


“wage  compression”  effect.  The  first  effect  indicated  the  more  education  which 
rewarded with higher income tends to rise the income inequality. However, for the 
second  effect  follows  by  the  “expansion  of  supply  of  educated  labor  relative  to 
demand”, will lead to an opposite direction effect (Ram, 1989). 



(24)In the study of human capital theory, Fields (1980), found a likely positive 
 relationship between mean of education level  and income inequality. Hence, this 
 theory identifies if the educational level reduced will lead to a reduction in income 
 inequality, while other variables held constant.   


2.2 Review of the Literature


2.2.1  The  Relationship  between  Income  Inequality  and  Education


Based  on  few  researchers  (Mincer,  1974;  Schultz,  1961;  Becker,  1962), 
 income  inequality  can  be  influenced  by  education  level,  also  called  as  skills 
 deepening  (Williamson,  1991).  According  to  Sianesi  &  Van  Reenen  (2003),  the 
 endowments at different levels of education such as primary, secondary, and tertiary 
 education  were  depend  on  a  country’s  development  level.  A  higher  level  of 
 educational attainment can be achieved through improvements in education such as 
 lower tuition fees, better education financing and higher quality of education.  


Due  to  the  presence  of  wealth  inequality,  educational  attainments  and 
 income  inequality  were  positively  correlated.  Income  inequality  diminished  the 
 creation of new human capital. There was no good reason to support that it might 
 lower  the  existing  human  capital  which  the  ‘stock’  was  referring  to  the  average 
 educational  level  of  the  population.  In  a  past  research,  Li,  Squire  &  Zou  (1998) 
 found that there was a positive significant relationship between secondary education 
 on income inequality. When there was more political freedom, the society became 
 more  informed,  the  more  difficult  for  those  rich  individual  to  appropriate  extra 
 resources. According to Mairesse (1990), he found that the coefficient of secondary 
 education  was  higher  than  tertiary  education,  this  proved  that  secondary  had  a 
 greater sway on the variation in income inequality compared to tertiary education. 


In  other  words,  the  higher  the  secondary  educational  attainment,  the  higher  the 
income inequality. Furthermore, the impact of secondary and tertiary educational 
achievement,  as  well  as  of  educational  inequality  on  income  inequality  was 
positively  and  significantly  related  due  to  imperfect  competition  for  positions 



(25)requiring advanced educational credentials. When the level of education (secondary 
 and  tertiary  education)  increased  the  highly  educated  people,  it  tend  to  raise  the 
 wages of those educated people compared to those who were less educated, thus, 
 income inequality increased (Rodríguez‐Pose, 2009). In contrast, the past result also 
 showed that secondary education was negatively related to income inequality. The 
 higher  the  education,  the  more  the  negative  significant  relationship  related  to 
 income inequality (Barro, 1999).  


There was a researcher proved that tertiary education and income inequality 
 had a negative relationship. In other words, higher tertiary education lead to lower 
 income inequality. More education had increased the upward mobility, thus, greater 
 the  income  equality.  Higher  tertiary  education  also  increased  the  earning 
 opportunity,  thus  income  inequality  was  decreased  (Checchi,  2000).  However, 
 involved more in education allowed for a more informed participation in the market 
 economy,  thus  the  lobbying  ability  of  rich  drops.  This  raised  the  job  and  social 
 opportunities  for  the  poor  individuals,  thus,  imply  lower  inequality  (WorldBank, 
 2002). 


According  to  Knight&  Sabot  (1983),  the  effect  of  education  on  income 
inequality was based on the balance of demand and supply. The balance between 
the  “composition”  and  “wage  compression”  had  impacted  different  types  of 
educational attainment on income inequality. For the “composition” effect, when 
there  was  an  increase  in  tertiary  education,  increased  income  inequality.  While 
concerned  with  the  “wage  compression”  effect,  over  time  education  leads  to 
decreased income inequality. When the supply of highly educated workers raised, 
the  increased  of  tertiary  education  will  reduce  the  wages  of  highly  educated 
workers, in opposite, when the supply dropped, simultaneously raised the wages of 
the less-educated workers. Tinbergen (1975) stated that, if there was a rise in the 
educated  labor  supply,  it  was  likely  to  increase  the  competition  for  positions  to 
require advanced educational credentials and hence reduce the income differential 
between the more and the less educated individuals. In addition, an increase on the 
proportion of the population attaining a higher level education leads to inflation in 
the value of educational credentials. In the long-run, decreased the wages for those 
highly  educated  workers.  Thus,  the  effect  of  education  on  income  inequality  is 
based on the balance of supply and demand. 



(26) Refer to the research from Thorbecke & Charumilind (2002), for the supply 
 side of skilled labor education, when there was a greater share of highly educated 
 workers, the employer will indicate that those individuals with less education had a 
 lower ability, and so the income of individual with less education might be reduced 
 compared  to  those  who  have  higher  education.  Hence,  a  greater  wage  inequality 
 occur between individuals with high and low levels of education. From the demand 
 side of skilled labor education, when the demand of unskilled labor were growing 
 slower than the demand of skilled labor, the income inequality will rise.  


According  to  some  researchers  on  past  studies,  education  was  the  most 
 important  indicator in  human development.  Education was not  only to  transform 
 the  quality  of  life,  it  was  also  a  symbol  as  the  source  of  economic  growth,  and 
 expand the capacity of an individual in knowledge and professional skills. Based 
 on  past  studies,  many  researchers  had  conducted  the  study  to  prove  the  positive 
 relationship  between  education  and  income  inequality  (Coleman  et  al.,  1975; 


Heckman & Vytlacil, 2001; Castelló & Doménech, 2002; Gregorio & Lee, 2002). 


There was a researcher (Mincer, 1974) found that there was a positive relationship 
 between  education  and  income  inequality.  He  stated  that  educational  expansion 
 increased the income gaps. The reason was the rate of return on higher education 
 was higher than the rate of return on the compulsory education. In addition, when 
 there was more comparatively high position, educational expansion did not reduce 
 income inequality. 


In contrast, based on research conducted by Checchi, Ichino, & Rustichini 
(1999),  they  stated  that  family  background  was  an  important  factor  to  affect  the 
education. If a graduated high school student was able to attend college by obtaining 
loan, the employer will think that those who do not attend college had a lower ability 
on education level or they were came from poor families. High school  graduates 
can  afford  went  to  college,  but  those  individuals  with  low  ability  were  not 
participate  in  higher  education  when  budget  constraints  do  not  exist. Individuals 
who do not receive higher education do not indicate that they have high levels of 
abilities, employer will squeeze the wages of non-skilled workers and enlarge the 
gap  of  wages  between  those  higher  education  individuals  and  lower  education 
individuals  (Hendel,  Shapiro,  &  Willen,  2005).  The  research  conducted  by 
Sylwester  (2002)  also  found  that  more  educational  expansion  had  reduced  the 



(27)income inequality in higher income level countries such as East Asia, Latin America 
 and Africa represented by Gini coefficient. Moreover, from the empirical studies, 
 researcher also found that a higher level of educational attainment among the labor 
 force  can  equalize  the  effect  on  income  distribution,  hence,  lower  the  income 
 inequality (Becker & Chiswick, 1966; Park, 1996). 


Sylwester (2002) stated that education had negative impact towards income 
 inequality. Provided that individual have sufficient resources to forgo income and 
 attend  school,  the  public  education  can  lower  the  level  of  income  inequality.  If 
 individuals were too poor to attend school, the promoting of public education may 
 skew the distribution of income. This was because they were taxed for revenue but 
 do not enjoy the benefits of the public education system.  


However,  in  the  opposite  view,  Jimenez  (1986)  argued  that  many  public 
 education expenditures did not benefit the poor at all and, hence, income inequality 
 did not drop but increased. One researcher also argued that the income inequality 
 did not diminish even though many countries dedicated more resources to public 
 education (Fields, 1980). From the empirical papers conducted by Ram (1989), he 
 had  concluded  that  it  was  ambiguous  to  determine  whether  public  education 
 expenditure can lower the income inequality. The researcher concluded that there 
 was no strong evidence to support that the higher education can lower the income 
 inequality. 


2.2.2  The  Relationship  between  Income  Inequality  and  Financial Development


According to Abiad et al. (2008), financial development defined as a volume 
increase in financial activity. Based on the results from (De Haan & Sturm, 2017), 
proclaimed that income inequality increase due to high levels financial development, 
which was supported with the research of (Greenwood & Jovanovic, 1990) but it 
was in contrast with the prediction by (Bumann & Lensink, 2016). Besides, other 
recent researches have proved that increase in income inequality due to increase of 
financial  development  (Jauch  &  Watzka,  2012; Jaumotte  et  al.,  2013, Li  &  Yu, 
2014; Denk & Cournede, 2015; Dabla-Norris et al., 2015).    



(28)Extensive  and  intensive  margin  indicated  different  effects  on  finance. 


Extensive margin is the use of financial services by those individual that does not 
 use  it  previously.  For  example,  information  and  transaction  costs,  financial 
 imperfections which lead to loosening of credit constraints have given advantages 
 to the poorer individuals that lack of collateral and poor credit histories (Beck et al., 
 2007).  Income  inequality  declined  in  this  financial  imperfection  case  which  also 
 supported by Galor & Moav (2004). In contrast, intensive margin gave a different 
 effects  of  financial  development  on  income  inequality.  The  improvement  in  the 
 quality of financial services does not widen the access of financial services to those 
 poorer individuals; meanwhile was enjoyed by those richer level individuals who 
 have  already  purchased  financial  services  previously.  In  this  intensive  margin 
 effects case gave benefits to those richer individuals, which lead to a larger gap in 
 income inequality (Greenwood & Jovanovic, 1990).   


Other  than  positive  correlation  among  income  inequality  and  financial 
 development,  some  of  the  researchers  argue  that  there  is  a  negative  correlation 
 which the higher levels  or quality institution of financial development, the lower 
 the income inequality (Li et al. 1998; Clarke et al., 2006; Beck et al., 2007; Kappel, 
 2010; Hamori  &  Hashiguchi,  2012;  Agnello  &  Sousa,  2012;  Rajan  &  Zingales, 
 2003;  Kunieda  et  al.,  2014; Naceur  &  Zhang,  2016).  The  question  of  whether 
 everyone in different social classes gains equal access to financial development was 
 first considered and theoretical identified in the model by Greenwood & Jovanovic 
 (1990), and showed that the relationship between income inequality and financial 
 development were inverted U-shaped relationship.  


Moreover,  several  studies  concluded  that  some  countries  which  have 
reached a particular threshold level of institutional quality or financial development 
only can lower the income inequality through financial development (Law et  al., 
2014; Bahmani-Oskooee & Zhang, 2015).  For those poor income individuals who 
were excluded from getting loans previously, can access to it after financial sector 
developed well.  In this  case, financial  development  might  be an effective  tool to 
equalize the income distribution (Clarke et al., 2006). Various theoretical models 
proclaim  that  a  better  financial  development  will  lower  the  income  inequality, 
which  is  consistent  with  the  idea  financial  development  might  benefit  to  those 
poorer individuals (Banerjee & Newman 1993; Galor & Zeira 1993).  



(29)2.2.3  The  Relationship  between  Income  Inequality  and  Economic Growth / Economic Development Growth


According to Rubin & Segal (2015), the volatility of income for the top 1% 


and 5% group is around twice compared to the lower 90% group as to the concurrent 
 GDP per capita growth and next year’s GDP per capita growth. They found that, 
 the  top  income  group  was  highly  sensitive  to  performance-based  compensation 
 schemes like bonuses, stocks and options during the post-war period from year 1953 
 to 2008. Moreover, with an increase in  economic growth, the top income groups 
 were able to gain more wealth income, therefore the income inequality gap became 
 wider in this scenario. Generally, the results shown by the researchers proclaimed 
 that higher economic growth tend to increase the income inequality in US, Japan 
 and China (Yang & Greaney, 2017). On the other hand, other researchers who used 
 the two-stage instrumental variables approach showed that, income share of the top 
 1%  increased  while  the  bottom  90%  declined  when  the  GDP  per  capita  growth 
 increased (Dollar & Kraay, 2002).   


Based  on  recent  studies,  they  showed  economic  growth  is  positively 
 correlated with income inequality in Tunisia (Lundberg & Squire, 2003; Rubin & 


Segal, 2015; Wahiba & Weriemmi, 2014). Based on the semi parametric method 
 that  used  by  Chambers  (2010),  indicated  the  income  inequality  for  all  countries 
 increased caused by economic growth over short or medium run.    


In contrast, some researchers argued that there  were negative relationship 
between  income  inequality  and  economic  growth  (Majumdar  &  Partridge, 
2009; Nissim, 2007). Furthermore, Nissim (2007) revealed that when there was an 
economic boost condition, workers were paid in a higher income, which helped to 
lower income inequality. Besides, Rubin & Segal (2015), concluded that the lower 
income group was inversely correlated to the changes of GDP per capita growth. In 
developing  countries,  economic  growth  lowers  the  income  inequality  but  has 
contrast effect in developed countries in long term effect (Chambers, 2010). 



(30)2.2.4 The Relationship between Income Inequality and Trade  Openness (TO)


Trade  openness  is  total  imports  and  exports  as  a  percentage  of  GDP.  


Edwards (1997), Lundberg & Squire (2003) found that trade openness measured as 
 the sum of exports and imports as a share of the GDP was deemed for the potential 
 trade and inequality relationship. Based on Heckscher-Ohlin Model in Jones (2008), 
 it  assumed  that  two  types  of  countries  had  different  results  of  the  relationship 
 between trade openness and income inequality which were developed country (DC) 
 and less developed country (LDC). Developed countries usually had more skilled-
 labor  thus  they  could  export  skill-intensive  goods  and  indirectly  relative  income 
 rate of skilled labor gap became wider which led to larger income inequality in the 
 developed  countries.  In  contrast,  those  developing  countries  would  close  up  the 
 income  distribution  because  imports  would  harm  their  capital  owner  and  skilled 
 labor  but  exports  would  only  bring  advantages  to  unskilled  workers.  Hence,  the 
 trade openness resulted in an increased in income inequality in developed countries 
 and reduced in less developed countries. However, there was an opponent argument 
 by  Rodrik  (1998),  he  suggested  that  trade  openness  brought  benefits  to  firms  in 
 developed  countries  because  they  were  able  to  substitute  unskilled  workers  with 
 cheap  imports,  it  weakened  labor’s  bargaining  power  and  cut  down  their  salary. 


Therefore, trade openness could be concluded that it brought most of the benefits 
to developed countries with less benefits to less developed countries. Besides, there 
were some empirical evidences showed that the impact of trade openness on income 
inequality were ambiguous (White & Anderson, 2001; Dollar & Kraay, 2002). In a 
nutshell,  although  some  researchers  argued  that  the  relationship  between  trade 
openness and income inequality was uncertain, but most of the researchers found 
that  it  has  positive  impact  in  developed  countries  and  negative  impact  in  less 
developed  countries.  Therefore,  it  could  be  concluded  that  it  was  positive  for 
developed countries and negative for less developed countries.  



(31)2.2.5  The  Relationship  between  Income  Inequality  and  Technological Changes


Ciriaci  (2016)  suggested  that  being  innovative  supports  would  help  to 
 maintain a  firm’s organic employment  growth  pattern so the income distribution 
 would  be  more  tend  to  youngsters  due  to  their  fast  adaption  of  innovation. 


Furthermore, there was another statement said that technological changes increased 
 the  inequality.  Based  on  Frey  and  Osborne’s  evidence,  it  showed  that 
 computerization  usually  influenced  low-skilled  jobs,  and  this  would  widen  the 
 income  gap  between  skilled  and  unskilled  labors.  However,  according  to 
 Schumpeterian  hypothesis  (Schumpeter,  1942),  it  indicated  that  technological 
 change would lead to an increasing economic growth. Thus, the more rapid the rate 
 of technological change was, the quicker the rate of economic growth was and it 
 would give a drop on the income inequality level.  The hypothesis also emphasized 
 that technological changes and economic growth could not be separated. Besides, 
 Kuznets (1963) suggested that faster rate of technological innovation were adopted, 
 it  would  strengthen  the  negative  nexus  between  economic  growth  and  income 
 inequalities. He also hypothesized that there was a rise in degree of inequality with 
 increasing average household income at the beginning. Over time, public policy and 
 labor market development would alleviate the effect, in the end the inequality would 
 fall again but it needs to take time.  


Higher labor productivity growth means that it only requests less labor to 
 produce a particular level of output and is given a higher pay to them. Technological 
 changes  could  rise  labor  productivity  and  lead  to  a  positive  impact  on  incomes. 


Income  of  individual  would  increase  due  to  higher  labor  productivity,  hence  the 
savings of individual and capital supply would increase as well. Besides, the interest 
rate  of  bank  would  slowly  decline.  Therefore,  this  would  result  in  an  equal 
distribution of wages because of a weakening share of wages held by bondholders 
(Antonelli, 2017). In conclusion, most of the researchers proved that technological 
changes  had  more  negative  impact  on  the  income  inequality  rather  than  positive 
impact.  



(32)2.3 Gap of study


Previous  studies  that  related  to  this  topic  have  used  different  explanatory 
 variables on different individual country and different time period. Meanwhile in 
 this  study,  the  major  focus  is  to  identify  the  key  impact  of  education  and  other 
 control variables on income inequality in 34 developed countries from year 1971 to 
 2015 and 51 developing countries from year 2003 to 2015 respectively. 


There  were  many  previous  researches  applied  various  methods  to 
 investigate this related topic, nevertheless there were few researches merged those 
 variables that applied in  these studies  by using Generalized Method  of Moments 
 (GMM)  dynamic  panel  estimator.  Most  of  the  studies  related  to  this  topic  were 
 mostly estimated by applying Ordinary Least Squares (OLS), Panel Fixed Effects, 
 Overlapping Generation Model, Probit, Fixed Effect and so forth, instead of using 
 Generalized  Method  of  Moments  (GMM)  estimator  (Jakob  &  Sturmc,  2017; 


Nissim,  2007;  Pose  &  Tselios,  2009;  Checchi,  2000).  There  were  also  few 
 researchers  used  Generalized  Method  of  Moments  (GMM)  estimator,  but  using 
 different explanatory variables (Mehic, 2018; Liu et al., 2017). 


In  this  study,  dynamic  GMM  model  is  applied  instead  of  static  model, 
because  static model  only  able  to capture the immediate effects of  education  on 
income inequality, where dynamic model is able to capture the time lag effects. A 
lag  effect  used  to  illustrate  and  capture  the  effects  of  the  past  or  some  essential 
effects on the variables (Roodman, 2006). Therefore, the estimations of this study 
can be more effective and efficient because the time lag effects have been captured 
on how those exogenous variables will influence the income inequality in various 
aspects.      



(33)CHAPTER 3: METHODOLOGY


3.0 Introduction


This  chapter  is  about  research  methodology,  including  research  design, 
 research framework, hypothesis  development, data description and data analysis. 


Therefore,  if  the  method  used  in  the  study  is  not  appropriate,  the  result  can  be 
 misleading so it is important to choose the rightmethodology.The methodologies 
 discussed in this chapter will be further used in the following chapters. Besides, to 
 ensure the accuracy of our results, this study will use several statistical tests to test 
 our model. 


3.1 Research Design


This  study will use secondary data. Secondary data can be obtained from 
 Standardized World Income Inequality Database (SWIID) and World Development 
 Indicators  (WDI),  it  contains  official  research  data  that  completed  by  previous 
 researchers, and it can be retrieved in a usable format easily (Hox & Boeijie, 2005). 


During the information and data collection process, journal articles are mostly used 
in this research paper because different supporting evidences are needed to find out 
whether  education  is  affecting  the  income  inequality  levels  of  developing  and 
developed countries.  



(34)3.2 Research Framework


Income  Inequality


Technological  Changes


Trade  Openness  Economic  Growth  Financial  Development


Education


Sources: Becker & Chiswick (1966), Greenwood & Jovanovic (1990), Lundberg & Squire (2003),  
Rodrikn(1998), Kuznets (1963). 



(35)3.2.1 Education and Income Inequality


Based  on  few  researchers,  income  inequality  could  be  influenced  by 
 education  level  (Mincer,  1958;  Schultz,  1961;  Becker,  1962),  referred  as  skill 
 deepening  (Williamson,  1991).  According  to  Sianesi  &  Van  Reenen  (2003), 
 however,  the  endowments  at  different  levels  of  education  such  as  primary, 
 secondary, and tertiary education were depended on a country’s development level 
 (Sianesi & Van Reenen, 2003). Due to imperfect competition for positions requiring 
 advanced  educational  credentials,  while  the  level  of  education  increase  highly 
 educated people, this tend to raise the wages of those educated people compared to 
 those who was less educated, thus, the income inequality increased. A higher level 
 of  education  such  as  secondary  and  tertiary  education  gives  more  opportunity  to 
 those highly educated individual, because their income tend to be higher compared 
 to less educated individuals. They also had more opportunities to engage in a higher 
 paid jobs. This may enlarge the distance of the income distribution between highly 
 educated  and  less  educated  individuals,  thus,  increase  the  income  inequality 
 (Rodríguez‐Pose, 2009).  In addition,  more  education would increase the  upward 
 mobility  which  led  to  greater  income  equality.  Hence,  the  relationship  between 
 education and income inequality was expected to be positive in both developed and 
 developing countries. 


3.2.2 Financial Development and Income Inequality


 Various theoretical models proclaimed that a better financial development 
 would lower the income inequality, which was consistent with the idea of financial 
 development might benefit to those poorer individuals (Banerjee & Newman 1993; 


Galor & Zeira 1993). For those poor income individuals who were excluded from 
getting loans previously, could access to it after financial sector developed well. In 
this case, financial development might be an effective tool to equalize the income 
distribution,  thus,  lower  the  income  inequality  (Clarke  et  al.,  2006).  Moreover, 
several researchers also concluded the negative relationship between education and 
income inequality was due to some countries that had reached a particular threshold 
level of institutional quality, so financial development only could lower the income 



(36)inequality (Law et al., 2014; Bahmani-Oskooee & Zhang, 2015). Hence, there was 
 an  expected  negative  correlation  between  financial  development  and  income 
 inequality in both developed and developing countries. 


3.2.3 Economic Growth and Income Inequality


In  developed  countries,  according  to  recent  studies  (Lundberg  &  Squire, 
 2003; Rubin  &  Segal,  2015; Wahiba  &  Weriemmi,  2014)  showed  that  economic 
 growth was positively correlated with income inequality in Tunisia. Based on the 
 semi  parametric  method  that  used  by  Chambers  (2010),  indicated  the  income 
 inequality for all countries increased was caused by economic growth over short or 
 medium run. With an increased in economic growth, the higher income group was 
 able  to  gain  more  wealth  income  and  the  income  inequality  rose  in  this  case. 


Generally, the results shown by the researchers proclaimed that higher economic 
 growth tend to increase the income inequality in US and Japan. Hence, the expected 
 relationship between economic growth and income inequality in long term effect 
 are positive in developed countries. 


In  developing  countries,  the  researchers  stated  that  there  was  an  inverse 
 relationship  between  income  inequality  and  economic  growth  (Majumdar  & 


Partridge,  2009; Nissim,  2007).  Furthermore,  Nissim  (2007),  revealed  that  when 
 there was an economic boost condition, workers were paid in a higher income, the 
 wages  of  low  income  group  increased,  and  so  was  able  to  minimize  the  income 
 distribution  gap  and  help  to  lower  income  inequality.  Hence,  the  correlation 
 between economic growth and income inequality was expected to be negative in 
 developing countries.   


3.2.4 Trade Openness and Income Inequality


Due to developed countries usually had more skilled-labor, thus they could 
export  skill-intensive  goods  and  income  rate  of  skilled  labor  gap  became  wider 
which  led  to  larger  income  inequality  in  the  developed  countries.  There  was  a 
research conducted by Rodrik (1998), said that trade openness brought benefits to 
firms in developed countries because they were able to substitute unskilled workers 
with  cheap  imports,  it  weakened  labor’s  bargaining  power  and  cut  down  their 
salaries.  Therefore,  the  income  inequality  increased.  Hence,  trade  openness  was 



(37)expected  to  have  positive  relationship  with  income  inequality  in  developed 
 countries.


In  developing  countries,  those  countries  would  close  up  the  income 
 distribution because imports would harm their capital owner and skilled labor but 
 exports would only bring advantages to unskilled workers. Trade openness brought 
 less  benefits  to  developing  countries.  Many  empirical  evidences  showed  that  the 
 impact of trade openness on income inequality were ambiguous (White & Anderson, 
 2001; Dollar & Kraay, 2002; Higgins & Williamson, 1999; Edwards, 1997). Hence, 
 trade  openness  was  expected  to  reduce  the  income  inequality  in  developing 
 countries. 


3.2.5 Technological Changes and Income Inequality


According to Schumpeterian hypothesis, technological change would lead 
 economic growth to increase. When technological changes grow rapidly, it tends to 
 increase economic growth too. Thus, it would give a drop on the income inequality 
 level.  Kuznets  (1963)  proposed  that  if  there  was  short  of  demand  on  this 
 compensation  effect,  it  would  have  a  downward  pressure  on  the  income  overall. 


The premium shrinks and eventually disappears in the labor market, and the income 
 inequality is also declined. Hence, technological changes had an expected negative 
 correlation towards income inequality in developed countries.  


Ciriaci  (2016)  suggested  that  being  innovative  supports  would  help  to 
maintain a firm’s organic employment growth pattern so the income distribution 
would be more tend to youngsters due to their fast adaption of innovation. Thus, the 
wages of the youngsters were more than those older employees. This might widen 
the gap of income between those youngsters and older employees. Based on Frey 
and Osborne’s evidence, it showed that computerization usually influenced low-
skilled jobs. This would widen the income gap between skilled and unskilled labors, 
thus  indicates  that  income  inequality  increased  when  technological  changes 
increased.  Hence,  there  was  an  expected  positive  relationship  between 
technological changes and income inequality in developing countries. 



(38)3.3 Hypothesis Development


Table 3.1 


Hypothesis Development  


Variable  Abbreviation  Definition  Expected 
 Sign 


(Developed 
 countries ) 


Expected Sign 
 (Developing 
 countries) 


Data 
 Source 


Income 
 Inequality 


GINI  Estimation of 
 Gini index of 
 inequality in 
 equivalised 


(square root scale) 
 household 


disposable income 
 that has deducted 
 the post-tax and 
 post-transfer, and 
 using 


Luxembourg 
 Income Study 
 (LIS) data as the 
 standard. 


Positive  Positive  SWIID 


Education   EDU  Education is one 
 of the powerful 
 tools used to 
 reduce poverty 
 and improve 
 health, peace, 
 gender equality 
 and stability. 


Receiving 
 education is also 
 known as a 
 human right.  


Positive  Positive  World 
 Bank 


Financial 
 Development 


FD  Domestic credit 


provided by the 
 financial sector 
 which is used to 
 measure the level 
 of financial 
 development. 


Financial 


Negative  Negative  World 
Bank 



(39)development 
 occurs when 
 financial market, 
 instruments and 
 intermediaries 
 relieve the effects 
 of transactions 
 and information 
 cost.  


Economic 
 Growth 


GDP  Economic  growth 
 normally 


measured by GDP 
 annual 


percentage.  GDP 
 is  calculated  by 
 summing  up  the 
 gross  value  plus 
 any  product  taxes 
 and  deducting  the 
 subsidies  that  are 
 not  contained  in 
 the products 


Positive  Negative  World 
 Bank 


Trade 
 Openness 


TO  Trade is the total 
 of imports and 
 exports of goods 
 and services, 
 which is also 
 measured as gross 
 domestic product 
 (GDP). 


Positive  Negative  World 
 Bank 


Technological 
 Changes 


TECH  Patent 


applications is a 
 type of 


measurement in 
 technology, which 
 gives new 


technical 


solutions or new 
 ways to do 
 something on a 
 process or 
 product. 


Negative  Positive  World 
 Bank 


Notes.  GINI  is  Income  Inequality.  EDU  is  Education.  FD  is  Financial  Development.  GDP  is 
Economic Growth. TO is Trade Openness. TECH is Technological Changes. 



(40)3.4 Data


This  research  identified  the  key  impact  of  education  and  other  control 
 variables  on  income  inequality  in  two  categories  of  countries,  which  were 
 developed  countries  and  developing  countries.  For  developed  countries,  it 
 encompassed 405 observations, including 34 countries across 45 years from  year 
 1971 to 2015.  In developing countries, it encompassed 460 observations, including 
 51  countries  across  13  years  from  the  year  2003  to  2015.  Meanwhile,  this  study 
 applied unbalanced panel data.The mechanism is similar with the case in balanced 
 data. However, individuals involved in unbalanced panel data were specified by the 
 time dimension (Hurlin, 2018).   


By gathering all the relevant data and methods, this research has taken the 
 income inequality (GINI) into consideration of the endogenous variable. The data 
 was  derived  from  Standardized  World  Income  Inequality  Database  (SWIID), 
 measured in Gini coeficient (Zhang, 2010). For the exogenous variables, it included 
 education  (EDU),  financial  development  (FD),  economic  growth  (GDP),  trade 
 openness (TO) and technological changes (TECH). The data of all the exogenous 
 variables were derived from World Development Indicator (WDI). All the obtained 
 data was measured in percentage (%), except for the technological changes which 
 used patent applications, non-residents.  


Meanwhile,  education (EDU) is  the variable with  the proxy of secondary 
education and pupils (Checchi, 2001). For financial development (FD), it applied 
domestic credit provided by financial sector as its proxy, measured in percentage of 
GDP (De Haan, & Sturm, 2017). Next, the economic growth (GDP) applied GDP 
growth  as  the  proxy,  and  was  measured  in  annual  percentage (Rubin  &  Segal, 
2015). Moreover, trade openness (TO) applied trade as the proxy and was measured 
in percentage of GDP (Edwards, 1997). Whereas, technological changes (TECH) 
applied patent applications, non-residents as the proxy (Jaffe, 1993). 



(41)3.5 𝐄𝐦𝐩𝐢𝐫𝐢𝐜𝐚𝐥 𝐦𝐨𝐝𝐞𝐥
𝟏

The  researchers  used  Generalized  Method  of  Moments  (GMM)  dynamic 
 panel  estimators  in  this  study.  There  are  two  GMM  dynamic  panel  estimators, 
 which is “difference GMM” and “system GMM”. The first which is Arellano-Bond 
 (1991)  estimator,  it  reforming  all  the  regressors  by  differencing,  and  named  as 


“difference  GMM”.  Whereas  system  GMM  is  an  augmented  estimator  version 
 figured  out  by  Arellano-Bover  (1995)  and  fully  developed  by  Blundell-Bond 
 (1998).  


The “system GMM” estimated that the fixed effects are uncorrelated to the 
 instrument variables. Therefore, adding on more instruments can help to improve 
 its efficiency.   


Both “difference GMM” and “system GMM” estimators are designed for 


“small-T,  large-N”  panels  analysis,  and  integrate  with  some  assumptions  on  the 
 data-generating procedure:  


1.  There  may  be  accommodating  a  distributed  fixed  individual  effect.  An 
 argument which fixed the following effect must be assumed away in cross-
 section  regressions,  and  variation  over  time  can  be  used  to  find  out  the 
 parameters in favourable panel set-up.  


2.  This procedure may be dynamic as the past effects influenced the dependent 
 variable. 


3.  Some explanatory variables are not rigidly exogenous.  


4.  The fixed effects-idiosyncratic errors may have specific-individual patterns 
 of heteroscedasticity and autocorrelation. 


5.  The  fixed  effects-idiosyncratic  errors  are  uncorrelated  throughout 
 individuals.  


6.  Some regressor may be fixed upon but not precisely exogenous; even if the 
 independent errors influenced by the past. One of the examples is the lagged 
 dependent variable. 


7.  “Small-T, large-N” means little time period and many individual units.  


1 Refer to research from Roodman (2006).    



(42)8.  Internal instrumented variables that based on lags of are available; however, 
 the estimator allows to add on external instruments.  


The general model of the data-generating process:   


ln GINIit = f (ln GINIit-1, ln EDUit, ln FDit, ln GDPit, ln TOit, ln TECHit)        (1) 
 ln GINIit = α + δ ln GINIit-1 + β1 ln EDUit + β2 ln FDit + β3 ln GDPit + β4 ln TOit + β5 


ln TECHit + εit      (2)


where GINI is Income Inequality, EDU is education, FD is financial development, GDP is economic 
 growth, TO is trade openness, and TECH is technological changes.  


According to  the dynamic GMM  estimation,  equation (1) is  estimated  by 
 using the two-step GMM estimator that is proposed by Arellano and Bond (1991). 


They discussed that a dynamic panel data model can create additional instruments 
 if one meets the orthogonality requirement that exist between lagged values of Yit


and the error term νit. Under this method, the model can be rewritten as below:   


GINIit = α GINIit-1 + X’it δ + 
γ
it ； i = 1, 2, … N    t = 1, 2, …., T   (3) 
 E[γ
i] = E[μ
it] = E [γ
it μ
it] = 0 

GINIit is the income inequality in logarithms, X’it is the explanatory variable in logarithms. Where 


γit = γi + μit, and the γi and μit are independent to each other or among themselves. γit is the country-


specific effect that obtains the individual heterogeneity and vit is the error term.  


Based on the previous researches, one-step results were frequently reported 
 instead of two-step. It is because two-step estimation typically yields standard errors 
 that downward biased. However, two-step estimation seemed to be more superior 
 when Windmeijer (2005) made finite-sample correction and provided an accurate 
 result.  Furthermore,  Windmeijer  (2005)  found  that  two-step  GMM  estimation 
 performed better by providing lower standard errors and bias compared to one-step 
 estimation.      


In addition, system GMM is more accurate than difference GMM in certain 
circumstances. For example, when there is high variance of the fixed effect term 
across  individual  observation  or  the  stochastic  process  is  approximately  being 
random  walk,  the  difference  GMM  estimator  might  performs  poorly  in  finite 



(43)sample.  However,  system  GMM  estimator  uses  an  additional  set  of  moment 
 condition  in  order  to  solve  the  problem  that  difference  GMM  estimator  faced. 


Difference GMM estimator performs poorly in finite sample properties because the 
 lagged  levels  of  the  series  are  only  weakly  correlated  with
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