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The relationship between income inequality and economic growth  

in OECD countries, including South Korea 

 

Hyuntak Lee, M.A. 

 

Thesis Advisor: Robert Bednarzik, Ph.D. 

 

Abstract 

 

To reduce income inequality, governments adopt various policies. One of most common 

policies to reduce income inequality is to increase government spending in social 

welfare. The idea is to redistribute resource from rich to poor people by government 

intervention. Another policy approach is to increase the size of the economic pie by 

boosting economic growth. It is based on the idea that a bigger economic pie can 

provide more resources to the poor, thus reducing income inequality. South Korea is the 

example of the second idea, as shown its history from 1960�s to 1980�s. This study 

shows that both approaches have merit in reducing income inequality.  
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1. Introduction 

 

There have been debates over the relationship of income inequality and economic policy on 

ideological grounds between capitalistic approach and socialistic or communistic approach. 

Some believe that inequality in wealth can be resolved by redistribution of social welfare, which 

is more likely the idea of left �wing groups. On the other hand, some right-wing groups believe 

that inequality in wealth can be reduced through economic growth as it makes the economic pie 

larger so that people in lower economic classes can gain a greater share of income. 

 

 Left-wing groups after World War II criticized growth-oriented economic policy proposed by 

the U.S model, as South America countries suffered with this economic model. At the same 

time, many studies in the theoretical and empirical literature found that more spending on social 

welfare was related to a more equitable distribution of income. Considering that growth-

oriented economic policy would let governments spend less money on social welfare budget, 

those results can lead to the conclusion that economic-growth oriented policy would make 

income inequality worse. However, one of the disproving examples of right-wing groups 
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against left-wing groups� assertion was South Korea. South Korea achieved enormous success 

in economic development without making income distribution very unequal. Although South 

Korea adopted fully growth-oriented economic policy with support of the U. S model, it greatly 

managed income inequality and reduction in poverty. Therefore, it is meaningful to examine the 

relationship between income inequality and Economic Growth oriented policy for selected 

Organization for Economic Co-operation and Development (OECD) countries including South 

Korea. Income distribution in South Korea will be compared to other OECD countries for which 

data are available. This examination will include how income distribution relates to increasing 

the size of the economic pie. 

 

However, evaluating the relationship between income inequality and economic growth oriented 

policy can be very difficult, as there are numerous external and internal factors affecting each 

variable. For example, social and economic situations can affect income inequality. Or, 

demographic, political and international issues can affect the relationship. Moreover, though we 

find a certain relationship between income inequality and economic growth policy in one 
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country, it does not mean that the result can be applied to all other countries, as each can have 

their own internal and external factors.  

 

2. A survey of the Literature 

 

2.1 Theoretical Literature 

 

There are basically two conflicting theories that can be grounds for different ideas. They speak 

to the direction of relationship between income inequality and redistribution policies. That is, 

are they positively or negatively related? It is important to distinguish redistribution-oriented 

policy from growth-oriented policy; they are at opposite ends of a continuum.  

 

Bénabou (2000) developed a model that less government spending on redistribution policies is 

related with increases in income inequality. This implies that income inequality can be reduced 

by increasing government spending on social welfare. This thinking is grounded in capital 
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imperfection theory. It asserts that under a capital market which is imperfect, each investor has 

different investment chances, depending on size of his or her initial wealth, and it generates 

income inequalities that persist over time. It is a considerable assumption in that South Korea 

showed importance of initial status of each investor as Korean War made almost every Korean 

equal in economic status. Bénabou (2000)�s theory assumes that income inequality and 

redistribution have nonlinear relationship. It means that as inequality increases, social consensus 

about efficient redistributive policies breaks down so that government spending on 

redistribution slows down. The theory also asserts that under the situation that human capital is 

constrained by market imperfection, nonlinearity causes multiple steady states.  In the long 

run, it predicts a negative relationship between redistribution and income inequality. 

 

Based on Bénabou�s (2000) theory, Mello and Tiongson (2006) found from OECD countries� 

data that initial economic status is very important for people because, if inequality is 

perpetuated over time, poor people cannot gain access to capital markets effectively. It can 

lower people�s ability to withstand shocks and can lead to the deterioration of future earning 

capacity. They concluded that redistribution policy might have less than expected effect on 
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decreasing income inequality because of the importance of initial level of income inequality and 

that it is an inefficient instrument for public spending. In their finding, they suggested that 

countries with low income and high inequality are less likely to redistribute income through 

public policies.  

 

2.2 Empirical Literature 

 

Several studies tackle the social spending � inequality issue. Mayer (2004) findings supported 

Bénabou (2000)�s model and is consistent with findings of Kenworthy (1999). Mayer showed 

that in U.S states, depending on the type of government spending on social welfare, it had 

different relationships with income inequality. She categorized areas of government spending as 

total spending, categorical cash assistance, health care, elementary and secondary schooling, 

and post-secondary spending. Then she tested the impact of increase in government spending on 

those areas. Greater inequality was associated with somewhat higher overall state spending, but 

lower spending on welfare benefits. This implies that increasing social spending is a better 

approach than trying to enlarge the economic pie in achieving a more equal distribution of 
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income. Interestingly, greater state spending on both health and elementary and secondary 

schooling did not improve income inequality, but less spending on post-secondary schooling 

did. This suggests a broad policy approach may be more effective in improving inequality than 

a narrow approach. 

 

Kenworthy (1999) concluded that her analysis showed social-welfare polices help reduce 

poverty. Her research was not about income inequality but poverty reduction. However, poverty 

reduction in absolute level is very important for reducing income inequality. This was 

confirmed by Mello and Tiongson�s (2006) research about importance of initial economic 

status. Kenworthy (1999) found that in comparing the United States to Canada, more generous 

relative government spending of Canada showed more poverty reduction than that of the United 

States. Considering similarity of overall transfer level of two countries, the results are very 

meaningful. 

 

Many income distribution-related question were raised in the literature. Firstly, does a policy 

focus on redistribution always have negative relationship with income inequality across all 
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countries? What happened in other countries such as Asia countries? Still, is the redistribution 

policy negatively related with income inequality? 

Secondly, does a policy focus on growth rather than on redistribution have a positive 

relationship with income inequality? If one assumes that growth-oriented policy has less share 

of government spending on social welfare budget, does income inequality seriously deteriorate? 

Other research about South Korea showed that growth-oriented policy did not actually 

deteriorate income inequality. This leads to the question: Does the country, which is more likely 

to invest in growth rather than redistribution of its wealth, have worse income inequality than 

other countries? Research of Ahn (1997) about South Korea case tells that growth-oriented 

policy does not always deteriorate income distribution. For example, South Korea actually did 

not show significant income inequality during its most amazing growing period from 1960�s to 

1980�s, when it was under dictatorship. The government promoted strong growth-oriented 

policy with less consideration on social welfare policy compared to other OECD countries. (See 

table 1) 
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Table 1: Government spending comparison between South Korea and selected OECD 

countries 

 

 

 

 

 

 

 

 

 

 

 

Government Spending per GDP (%) 

 OECD (U.S., U.K, France, Japna) South Korea 

1980 16.33 . 

1981 17.43 . 

1982 17.91 . 

1983 18.26 . 

1984 18.31 . 

1985 18.28 . 

1986 18.44 . 

1987 18.19 . 

1988 17.80 . 

1989 17.54 . 

1990 18.06 2.77 

1991 18.70 2.78 

1992 19.53 3.03 

1993 19.34 3.13 

For 1993, Japan's data is missing 
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Trends in South Korea can offer insights. Kungsoo, Choi (2003) analyzed the income inequality 

trend of South Korea from 1970�s to 1990�s. In the 1970�s, light and labor intensive industry of 

South Korea expanded with success. South Korea achieved successful transition to heavy and 

chemical industries. Because light and labor intensive industries employ low-wage workers, the 

expansion of these industries improved the position of the low-income group. At the same time, 

increase in income was achieved by heavy and chemical industries so that during this economic 

expansion period, income inequality improved. Choi (2003) found that 1) real wages increased, 

2) labor union supported more income and 3) education was improved.  

However, during 1980�s due to skyrocketing land prices, there was seriously high inflation. 

Therefore, in 1980�s income inequality seriously deteriorated which was noted by the Ahn 

(1997)�s research. He pointed out that sudden increase of income inequality in 1980�s was 

because of skyrocketing land prices. In early 1990�s, according to Choi (2003), there was 

sudden rise in income inequality that cannot be explained easily. During the period, women�s 

participation in the labor market increased, family size decreased, and population increased. 

Those factors adversely affected income inequality; the actual result was more than the expected 

level. After mid-1990s, due to financial crisis, income inequality increased across most age and 

education classes.    
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Many factors can have an impact on income inequality. For example, Ahn (1997) asserts that 

unemployment rate, education, low birth rate in low income household, increase of government 

spending in social welfare, gender, skill level and labor shares are all factors affecting income 

inequality. However, he asserts that the excessive economic bubble of Korea economy in 1980�s 

led to increase in land prices, and was the determinant factor for low-income households to feel 

worse off on the income scale. Choi (2003) and Ahn (1997) suggest that Korea experienced 

reasonably low-income inequality during the most aggressive growth oriented economic policy 

period, but high income inequality after 1980�s up to 1990�s when land prices increased and 

financial crisis occurred. This result brings in question: �Does growth oriented policy really 

increase income inequality?� Considering political factors, as Jose Luis Leon (1998) asserts, the 

type of political regime has an impact on the countries economic development. According to 

Chung and Kirkby (2002), Korea had authoritarian regime from 1960�s to early 1990�s. After 

1990�s, Korea started to have truly democratic regime which strongly considered importance of 

social welfare policy.  
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3. Modeling 

 

3.1 Determinant of Analysis 

 

This study mainly focuses on South Korea case because it shows interesting historical income 

inequality trend. In Mello and Tiongson (2006)�s study, inequality is negatively and 

significantly associated with redistribution policy. This implies that governments have the 

means to equalize income to a certain degree. However, there may be some questions with the 

result of their study: 1) Does redistribution policy always have negative relationship with 

income inequality? 2) Does not growth-oriented policy improve income inequality? The second 

question is interesting because South Korea showed a reasonable level of income inequality 

from 1960 to early 1980�s when it mainly focused on growth policy rather than redistributive 

policy. In this analysis, the Gini coefficient will be used to measure the degree of income 

inequality.  
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• The Gini coefficient is a measure of statistical dispersion most prominently used as a 

measure of income distribution or wealth distribution. It varies between 0 and 1. Being 

close to 1 means that a society gets close to perfect inequality in income distribution. 

On the other hand, if the coefficient gets close to 0, the society goes close to perfect 

equality in income distribution.   

 

• The Gini index is the Gini coefficient expressed as a percentage. For example, if one 

country�s Gini index is 23.2 percent, it means that its Gini coefficient is 0.232 which is 

pretty close to income equality. 
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Chart 1 

Gini Coefficient Trend of South Korea
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Source: Kookshin Ahn (1997) 

 

 Chart 1 shows the trend of Gini coefficient of South Korea from 1965 to 1993. Gini 

coefficients during 1960�s to mid-1970�s were generally lower indicating a more equitable 

distribution of income than 1980�s and 1990�s. As from 1960�s to 1970�s, Korean government 

under dictatorship initiated growth-oriented economic policy rather than distribution so that the 

inequality trend is very interesting, with income becoming more concentrated as the economy 

became more open globally.  
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Chart 2. Distribution of household disposable income among individuals for selected 
OECD countries for selected years  

Measured by Gini coefficients 

Source: http://dx.doi.org/10.1787/888760201461 

 

In comparison to other countries, South Korea is somewhat above average among OECD 

countries on having an unequal distribution of income. Most countries in Chart 2 have Gini 

indexes between 30 percent and 40 percent. Only Mexico and Turkey have Gini indexes over 40 

percent. South Korea showed from Chart 1 Gini indexes mostly between 36 percent and 38 

percent. It means South Korea would be located on the very right side in Chart 2, which shows a 

wide range of income distributions across OECD countries. Inequality was highest in the United 
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States, Poland, Turkey and Mexico. It shows a tendency for inequality to be increasing in most 

OECD countries between mid 1980�s and 2000. The differing inequality trends are likely the 

result of different external and internal factors among the countries. The relationship between 

income inequality and government spending in social welfare is the relationship of interest here. 

With the variable in social welfare�, this study will examine the relationship between income 

inequality and government spending. We will focus on the relationship in South Korea.  

 

3.2 Hypothesis 

 

Although negative relationship between social welfare policy and income inequality may be the 

case in some countries, it does not guarantee it is only factor that is important. The South Korea 

case provided the curious example that income inequality was actually low during the period 

when there was not enough government spending on social welfare, and economic growth was 

emphasized. By adopting government spending on social welfare as well as economic growth, 

the model here would show the degree of countries� policy tendency to growth or distribution. 
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Income inequality would be evaluated by Gini coefficient. As such, the thesis will test the 

following two hypotheses.  

 

Hypothesis 1: There is negative relationship between income inequality and government 

spending on social welfare in OECD countries. 

 

Hypothesis 2: There is negative relationship between income inequality and economic growth in 

GDP in OECD. 

 

They will be tested using five OECD countries, including South Korea, Japan, the United 

States, the United Kingdom and France for 14 year period from 1980 to 1993. This combination 

of time-series and cross-sectional data is known as panel data. It will be used to examine the 

relationship of economic growth, social welfare spending and inequality in OECD countries. 

 Hypothesis 1 is based on the thesis of Luiz de Mello and Erwin R. Tiongson (2006). The 

model uses government-financed redistributive transfers to individuals/households per GDP as 
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an independent variable plus a country dummy variable. In this model, Mello and Tiongson�s 

(2006)�government transfer� variable will be replaced by government spending on social 

welfare as an independent variable, Gini coefficient will be the dependent variable.   

Hypothesis 2 will examine for the main question about the relationship of economic-growth 

oriented policy and income inequality. It is based on the work of Kookshin Ahn (1997). In his 

model, Gini coefficient is used as a dependent variable. He used growth rate of manufacturing 

industry, inflation rate, non-farm households� unemployment rate and land prices as 

independent variables. A variation of this model will be used.        

 

3.3 Definition of Variables, Variable Data Descriptions, Rational and Sources 

 

Model 1. 

1) Gini = a0 + a1GS + a2 EGi + a3LP + a4UE + a5 Hrs_GDP + a6Ci + ui 
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In this model, �GS� is Government Spending in Social Welfare. If there are no data for 

government spending in social welfare, data for government spending in health or education 

which are parts of whole social welfare may be used instead. �C and T� are dummy variables for 

OECD countries and time, respectively1. Except, for the �Government Spending� variable, other 

variables were used in the model of Ahn (1997). The variable of �Government spending on 

social welfare� replaces �Land Price� variable in the Ahn�s model.  

 

 

 

 

 

 

 

                                                

1 Model 1 did not use a time dummy variable but a country dummy variable. F-test shows time and 

countries dummies are all necessary. (See Appendix 2) However, two different regressions with and 

without a time dummy shows there is no big difference. (See Appendix 3) Therefore, a time dummy was 

ignored for the regression.   
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Variables and the rational for their predicted relationship 

Exhibit 1: The model for OECD Countries   

 Variable Name Definition Predicted 

Relationship 

Rational/ 

Previous Studies 

GS Government 

Spending in 

Social Welfare 

Government 

Spending in 

Social Welfare 

Negative Mello and 

Tiongson, 2006, 

Public Finance 

Review 

EG Economic growth 

rate in GDP 

The economic 

growth rate per 

GDP of a country 

 

Negative Gerald. W Scully, 

2008, National 

Center for Policy 

Analysis 

UE Unemployment 

Rate 

The 

unemployment 

rate of a country 

Positive Kookshin, Ahn, 

1997, Journal of 

Economic 

Development 

LP Labor 

Productivity 

The quantity of 

output per time 

spent or numbers 

Negative Economy Theory 
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employed. 

C Country dummy Each OECD 

countries 

N/A Mello and 

Tiongson, 2006, 

Public Finance 

Review 

Hrs_GDP 

 

Hours worked per 

GDP 

Hours worked by 

Laborers per GDP 

in a single 

country  

Positive Economic Theory 

 

3.4 Data Sources 

 

All data for this study come from the OECD official database, World Income Inequality 

Database (WIID), World Bank, United Nation University (UNU), the World Institute for 

Development Economics Research (WIDER), National Statistical Office (NSO), and the 

Republic of Korea. At the same time, the paper uses data developed by other researchers. For 

example, Kookshin Ahn�s Gini coefficient data research from 1960s to 1980s significantly 

complements NSO�s data.  
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Data for all variables will be at national level. For example, Gini coefficient will be the data of 

national level, not of farm, urban or each income group level. And, observations for data are 

selected OECD countries. 

 

There are limitations for this study. First, there might be lack of consistent data for some 

countries. This precludes more detailed hypothesis testing in the paper. Secondly, some outside 

factors not included in the model might affect the results; it can deteriorate the credibility of 

relationship of variables. However, since the paper is testing relationships, not causality, the 

model should suffice. Moreover, model diagnostics are conducted to verify the validity of the 

model. 
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4. Regression Analysis 

 

4.1 Results: Preliminary Description and Analysis of Findings 

The relationship between economic growth and income inequality in South Korea and four 

other OECD countries is examined. The countries were selected because of data availability; 

they were, besides South Korea, the United States, the United Kingdom, France and Japan. The 

comparison of South Korea and the other four OECD countries may have same limitations since 

their economic size and trend in economic growth differ. However, it is still meaningful 

comparison in that South Korea�s economy has grown very fast to the level of OECD in very 

short time period in comparison to other OECD countries. The main questions addressed are the 

relationship of income inequality and economic growth and government spending on social 

welfare.  
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Figure 1: Trends of average Gini coefficients of five OECD countries including South Korea. 

 

 

 

 

 

 

 

Figure 1 shows the average Gini coefficient trends of the five OECD countries examined here 

for 14 years from 1980 to 1993. It shows that from 1980 to 1989 average Gini coefficient of five 

OECD countries slowly increased up to above the level of 0.36. After then, it rapidly decreased 

to 0.34, and kept stagnant at the level of around 0.34 up to 1993. That is, after growing more 

unequal through most of the 1980�s, income distribution trended toward more equality through 

early 1990�s 
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Countries: South Korea, U.S., U.K, France and Japan 
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Figure 2: Trends of average Economic Growth in five OECD countries including South 

Korea 
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The average economic growth rate trend of the five OECD countries under study is shown by 

figure 2. Although there are several ups and downs in trend, the average economic growth 

generally shows downward slope through time line. Interestingly, the average economic growth 

rate reached its lowest rate in 1988 when Gini coefficient showed highest level (high 

inequality). It is hard to conclude that the two variables are negatively correlated with only these 

figures. A more detailed regression analysis will follow.   

 



                                         

 

 

25

Table2.  Gini coefficients comparison between South Korea and selected OECD countries 

 

                                                                                                                  

Gini Coefficient 

  OECD(U.S., U.K, France, Japan) South Korea 

1980 0.301 0.357 

1981 0.304 0.347 

1982 0.309 0.377 

1983 0.312 0.374 

1984 0.314 0.380 

1985 0.330 0.380 

1986 0.333 0.377 

1987 0.334 0.378 

1988 0.342 0.384 

1989 0.353 0.413 

1990 0.323 0.402 

1991 0.325 0.401 

1992 0.329 0.388 

1993 0.325 0.380 

For 1993, Japan's data are  missing 
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Figure 3: Gini coefficient Trend comparison of selected OECD 
countries  and South Korea
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Table 2 showed that South Korea had generally higher income inequality compared to the other 

four OECD countries. However, their trends were very similar in figure 3. The government 

spending in social welfare is a very interesting variable since it can show the government�s 

tendency toward economic growth or wealth distribution. However, there are no data for South 

Korea from 1980 to 1989. For the few years for which data were available, South Korea showed 

much lower government spending rate in social welfare per GDP than the other four OECD 

countries. It had about 15 percentage points lower government spending rate in social welfare 

than other countries. It is hard to conclude that higher income inequality in South Korea shown 

in figure 3 is due to lower government spending per GDP with only descriptive comparison. 



                                         

 

 

27

However, it is meaningful variable to consider for modeling as it corresponds to the expectation 

of the hypothesis.     

Table 3: Economic Growth Rate Comparison between Korea and selected OECD countries 

Economy Growth Rate (%) 

 OECD(U.S.,U.K, France, Japan) South Korea 

1980 . -1.60 

1981 7.16 10.10 

1982 6.01 6.90 

1983 4.45 15.30 

1984 3.38 16.90 

1985 3.66 6.20 

1986 4.54 19.50 

1987 3.20 19.50 

1988 2.89 13.80 

1989 1.71 4.20 

1990 3.97 9.70 

1991 4.19 9.10 

1992 4.38 5.10 

1993 2.99 5.00 

For 1993, Japan's data is missing 
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Figure 5: The trends comparison in Economic Growth Rate for South 
Korea and selected OECD countries, 1980-93
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The economic growth rate is the outcome of the national economic policy. It is difficult to say 

that high economic growth rate has a positive correlation with economic growth-oriented policy 

since the actual measurement of an economic growth-oriented policy is not straightforward. 

However, the economic growth rate is still a meaningful variable related to income. For most of 

the time period under study, South Korea recorded higher economic growth than the other four 

OECD countries. (See tables.) However, Figure 5 shows that the four OECD countries had 

relatively steady trend in the economic growth rate, though in constantly decreasing pace. South 
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Korea had negative economic growth rate before 1981, and then showed very dynamic growth 

rate trend. Moreover, from 1981 to 1993, South Korea had generally much higher economic 

growth rate than OECD group. 

It is impossible to conclude from the descriptive tables and charts that income inequality is 

related to economic growth or government spending, so that statistical tests will examine the 

relationship more closely. 

 

4.2 Regression Analysis 

 

Theoretical Grounding for Model 

 

The key issue in measuring the relationship between income inequality and economic growth is 

to have reasonable theoretical grounding to support the model. For the model in the study, two 

different theoretical groundings were adopted.  
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First, McConnell, Campbell R. (1966) explains the underlying economic theory about important 

factors affecting income inequality. According to the basic economic concepts, there are several 

factors related with income inequality; they are quality of workforce, stock of capital and capital 

accumulation, technology, efficiency and population. To measure these factors appropriately, a 

long time period is required since they would change very gradually over time in case of a 

single country. As the study examines the panel data which consists of cross sectional and time 

series data, the differences among variables would be greater than that of a single country. Each 

concept can be measured by various variables. For example, quality of workforce can be 

measured by educational level or wage level. It can be assumed that high quality of workforce 

can contribute to better income level. Stock of capital and capital accumulation can be measured 

by GDP per capita. Technology is related to productivity. Efficiency is measured by 

unemployment rate, labor productivity and hours worked per GDP. These data are from the 

database of the OECD. These factors are related with economic resources and efficiency of a 

country and thus influence economic activity and income. High unemployment rate means that 

a country�s economy is not fully using its resources, thus working inefficiently. Low labor 

productivity has same effect on economy as well. If country A spends more hours worked per 

GDP than country B, country A�s economy is less efficient than country B.  
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Secondly, many studies about income inequality provide the grounding for choosing 

independent variables. Mello and Tiongson (2006) suggested the model consisting of Gini 

coefficients related to government transfer per GDP. Ahn (1997) examined the relationship of 

income inequality with several independent variables in his study, thus providing some validity 

of the independent variables such as unemployment rate and growth rate of economy. 

Measuring theoretical important factors is typically a tricky business. As such, the model in this 

study reflects theoretical grounds, adopted and adjusted to take into account previous models to 

ensure on appropriate model is used to test the hypothesis of the study. The dependent variable 

is Gini coefficient which measures income inequality. Government spending in social welfare 

per GDP and economic growth rate in GDP are selected as independent variable to mainly test 

the hypothesis. Models of Ahn (1997) and Mello and Tiongson (2006) support their validity. 

Unemployment rate, labor productivity and hours worked per GDP are independent variables to 

measure and reflect efficiency of five OECD countries� economy, an important theoretical 

factor affecting income inequality.  

Model: Relationship between income inequality and affecting variables in five OECD 

countries 1980-1993 
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Gini Coefficient = a0 + a1(Government spending in social welfare per GDP) + a2(Economic 

growth rate in GDP) + a3(Unemployment Rate) + a4(Labor productivity) + a5(Hours worked 

per GDP) + a6(Country dummy) + u 

The model is used to test first hypothesis that there is negative relationship between income 

inequality and government spending in OCED countries. Model diagnostics were undertaken 

and showed no major concerns2.  

However, an autocorrelation problem was suspected because it is a common problem in time 

series data. The Durbin-Watson statistic verified that the model suffered from autocorrelation. 

The widely accepted Cochrane-Orcutt technique was used to solve the problem. (See Appendix 

3)  

When pooling time series and cross section data, it is appropriate to run a Chow test for the 

model to determine in this case whether time and country dummy variables are necessary. 

However, the comparison of the regression coefficients and  t-values between two different 

                                                

2 The model passed multicollinearity, and heteroscedasticity tests. Model specification tests showed that 

model was specified correctly and had no omitted variables. Linktest was used to test the assumption that 

the model was specified correctly, and Ramsey test was used to find if there were any omitted variables. 

(See Appendix 1)  
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regressions with and without time dummy variable showed no significant difference between 

them. Therefore, the model does not adopt time variable for final regression (See Appendix 2 

and 3). The final regression results using by the Cochrane-Orcutt technique are shown in table 

4. 

 

Table 4. Regression Results 

Number of observations: 50 R-squared = .2802 

F-statistic = 0.0221 Adjusted  R-squared = .1798 

Durbin-Watson (original) = 0.595348 Durbin-Watson (Transformed) = 1.972372 

Gini coefficient Coef. Std. Error t P>t 

Government 

spending in social 

welfare per GDP 

-.0084134 .0036694 -2.29 0.027 

Economic growth 

rate in GDP 

-.0024597 .0010679 -2.30 0.026 

Unemployment Rate .0030377 .0039097 0.78 0.441 
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Labor productivity -.0000266 .0000134 -1.98 0.054 

Hours worked per 

GDP 

.002941 .0014208 2.07 0.044 

Country dummy: 

South Korea 

.1183301 .126464 0.94 0.355 

Constant .5024749 .0658463 7.63 0.000 

a Data available  for five OECD countries: Japan, the United States, the United Kingdom, France and South Korea 

According to the results, government spending in social welfare per GDP has statistically 

significant and negative relationship with income inequality as t-value is -2.29. Therefore, the 

first hypothesis is supported. That is, governments can through spending patterns influence 

income distribution. More spending on social welfare programs can lead to more equitable 

distribution of income. As the government spending in social welfare per GDP increased, 

income inequality lessoned.  

The result about the effect of more government spending on social welfare per GDP in this 

study supports the assertions of other research, such as Lane Kentworthy (1999), Bénabou 

(2000) and Mayer (2004). However, there is a limitation of study due to short time period and 

small number of countries. At the same time, this study does not tell about developing 
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countries� case in terms of relationship between income inequality and social welfare policy. In 

spite of its limitation, the study still consistently supports other research. The efficiency of 

social welfare programs and more in-depth study of it from quality stand point are not 

considered in this study. 

Interestingly, economic growth rate in GDP has same effect as the government spending in 

social welfare on income inequality. That is, increasing the size of the economic pie contributed 

to more equal distribution of income as t-value is -2.30. It is possible to say that getting a bigger 

economy can help equalize income. It is interesting result because it provides several questions 

and topics for further study. First, governments have incentive to spend their resources more on 

boosting economy to reduce income inequality. A government with limited resources would 

thus have a budgeting problem for solving income inequality. For reducing income inequality, 

should government spend more on social welfare policy or design its budget for boosting 

economy? Boosting economy is possible by different approaches. Classical economist would 

say cutting taxes and letting markets be more free can help boost economy by providing 

momentum to private sector. Keynesians would say more government intervention and 

government spending creating social jobs and production help boost economy. Governments 

need to choose its direction. The results of this study provide at least another incentive of 
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boosting economy, a more equitable distribution of income. However, perhaps the method for 

boosting economy growth is important to growth�s impact on equality. Further research on this 

issue is recommended.  

Secondly, it is not known the effect of economic growth rate on income inequality across the 

economy size of countries. This study examines five OECD countries which are developed 

countries with large economies. It is not clear whether the result of the study can be applied to 

developing countries as well. Since economic growth rates of developed countries are generally 

smaller than those of developing countries, comparison for economic growth rates without 

consideration of economy size can be misleading. Therefore, further study about relationship 

between economic growth and income inequality with consideration about economic 

development level is recommended.     

According to theoretical grounding in economics, economic efficiency is the one of key 

elements affecting income inequality. In the model, labor productivity, unemployment rate and 

hours worked per GDP are selected to measure efficiency. Unemployment rate does not have 

statistically significant impact on income inequality but does have a positive relationship with 

income inequality. It at least supports the basic economic concept, and corresponds with Ahn 
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(1997) who found that unemployment was not a statistically significant factor for income 

inequality in South Korea.  

Labor productivity has statistically significant and negative relationship. It means that higher 

labor productivity is related with lower income inequality. Therefore countries can have more 

incentive to improve their labor productivity to improve income inequality. It corresponds with 

finding of Guest and Swift (2008). They asserted that in the United States, 

raising productivity in the long run will be associated with a decrease in both inequality and 

fertility. 

But hours worked per GDP showed statistically significant and positive relationship with 

income inequality. More working hours per GDP is related with higher income inequality. 

Policy implications here relate to taxes and work incentive trade offs; higher taxes will bring in 

more revenue for social spending but lower incentive to work.  

Although South Korea seems to have more income inequality than the other four OECD 

countries studied, there was no statistically significant difference between two groups. At the 

same time, time dummy had no statistically significant difference so that it was ignored.  
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5. Conclusion and Policy Recommendation 

 

The finding of this study is that the economic growth rate in GDP and government spending in 

social welfare per GDP have negative relationships with income inequality.  In spite of 

limitation in number of observation and time period, the finding supports results of several 

previous researches of Lane Kentworthy (1999), Bénabou(2000) and Mayer(2004). Social 

welfare policy can reduce income inequality as they discussed, but it depends on the designation 

and quality on the program. Economic growth rate in GDP can be another solution for reducing 

income inequality according to the finding, but it is not sure that what sorts of economic 

approach in boosting economy can be most effective. 

Efficiency of economy is important generally as well for reducing income inequality. Labor 

productivity was statistically significant with negative relationship with income inequality. As 

there is more labor productivity, there is less income inequality. The variable, hours worked per 

GDP, had statistically significant and positive relationship with income inequality. It can be 

interpreted that longer hours worked per GDP is linked with worse income inequality. This 



                                         

 

 

39

makes sense because longer work hours would enhance take-home pay, especially of there was 

a wage premium for overtime. 

Above findings provide us several policy implications. As Mello and Tiongson (2006) noted 

governments should keep more of its government spending on social welfare. South Korea 

spent much less on social welfare than other four OECD countries. Its income inequality was 

much worse than those countries, and regression result says more government spending in 

social welfare is linked with less income inequality. Mello and Tiongson noted that countries 

where more redistributive social spending was needed tended to spend their resources on social 

welfare policy. It means there can be vicious circle of less government spending and worse 

income inequality. As Lane Kentworthy (1999) asserted, governments should try to improve the 

efficiency of their social welfare program. Simple increase in budget for social welfare might 

have less impact on reducing income inequality. For example, Mayer  (2004) found that in the 

United States income inequality got worse when there were higher overall spending in social 

welfare, lower welfare benefits, greater spending on both health care and elementary and 

secondary schooling and less spending on post-secondary schooling. It is hard to generalize the 

results of Mayer�s finding across all other countries. However, it is at least sure that simple 
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increase in spending on social welfare without consideration of detailed sectors may have 

undesirable results.  

Economic growth oriented policy should be supported. More economic growth rate in GDP is 

related with less income inequality. Since the approach to boosting economy can be different 

depending on economic view, more research should be done for this topic. For example, taxes 

can be useful tool for boosting economy or gathering more resources for government policy 

implementation. Hyun and Lim (2005) assert that the income tax system of South Korea can 

have more redistributive effect with increasing equity: equal tax treatment for equal income 

groups. The particular social and economic situation of each country should be considered 

before implementing such a policy.    

Labor productivity and hours worked per GDP showed the importance of efficiency of economy. 

Government should try to increase productivity of laborer. Education and better production 

system can contribute to better labor productivity and less hours worked per GDP which are all 

related with less income inequality. According to economic theory, differentiation in education 

and training across the society group can magnify income inequality. Making education more 
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widely available can have two effects: improving productivity and reducing income gaps 

between social groups. 
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Appendix 1 

 

A. Diagnostic Results 

 

<Multicollinearity Test> 

 

1.  Pairwise correlation test 

 

. pwcorr gs gr ue lp gdp_hrs 

 

             |       gs       gr       ue       lp  gdp_hrs 

-------------+--------------------------------------------- 

          gs |   1.0000  

          gr |  -0.3914   1.0000  

          ue |   0.7856  -0.4465   1.0000  

          lp |  -0.7436   0.5791  -0.7443   1.0000  

     gdp_hrs |  -0.2414   0.6608  -0.3571   0.6631   1.0000  

 

Since none of the pair-wise correlations are greater than 0.80, multicollinearity among the 

independent variables is not an issue. 
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2. VIF (Variance inflation factor) test 

 

. regress  gini gs gr ue lp gdp_hrs 

 

      Source |       SS       df       MS            Number of obs =      55 

-------------+------------------------------    F(  5,    49) =    9.43 

       Model |  .033935952     5   .00678719       Prob > F      =  0.0000 

    Residual |  .035269791    49  .000719792       R-squared     =  0.4904 

-------------+------------------------------   Adj R-squared =  0.4384 

       Total |  .069205743    54  .001281588       Root MSE      =  .02683 

 

-----------------------------------------------------------------------       

gini |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+--------------------------------------------------------- 

  gs |  -.0026178   .0009553    -2.74   0.009    -.0045374   -.0006981 

  gr |  -.0030459   .0017838    -1.71   0.094    -.0066306    .0005389 

  ue |   -.003037   .0020828    -1.46   0.151    -.0072225    .0011484 

  lp |  -2.45e-07   3.48e-06    -0.07   0.944    -7.24e-06    6.76e-06  

gdp_hrs |   .0024993   .0026596     0.94   0.352    -.0028453    .0078439 

 _cons |   .4041452   .0195963    20.62   0.000      .364765    .4435254 
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------------------------------------------------------------------------- 

 

. vif 

 

    Variable |       VIF       1/VIF   

-------------+---------------------- 

          lp |      3.99    0.250880 

          ue |      3.53    0.283300 

          gs |      3.32    0.301365 

     gdp_hrs |      1.71    0.585280 

          gr |      1.62    0.616071 

-------------+---------------------- 

    Mean VIF |      2.83 

 

The low VIF confirms the results of the correlation coefficients that multicollinearity is not an 

issue in the model. 
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<Heteroscedasticity Test> 

 

1. Informal test 
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The distribution is random indicating that heteroscedasticity is not a problem in the model. 

 

 

 

 



                                         

 

 

48

2. Formal Test: White�s Test 

 

1) regress residsq yhat yhatsq 

 

      Source |       SS       df       MS            Number of obs =      55 

-------------+------------------------------    F(  2,    52) =    2.77 

       Model |  2.3999e-06     2  1.2000e-06       Prob > F      =  0.0716 

    Residual |  .000022488    52  4.3246e-07      R-squared     =  0.0964 

-------------+------------------------------   Adj R-squared =  0.0617 

       Total |  .000024888    54  4.6089e-07       Root MSE      =  .00066 

 

---------------------------------------------------------------------- 

residsq |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+--------------------------------------------------------  

   yhat |   .0421504   .0642999     0.66   0.515    -.0868767    .1711776 

 yhatsq |  -.0732385   .0950173    -0.77   0.444    -.2639048    .1174277 

  _cons |  -.0053417   .0108312    -0.49   0.624     -.027076    .0163926 

 

2) estat imtest 
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Cameron & Trivedi's decomposition of IM-test 

 

--------------------------------------------------- 

              Source |       chi2     df      p 

---------------------+----------------------------- 

  Heteroskedasticity |       4.40      4    0.3544 

            Skewness |       8.62      2    0.0134 

            Kurtosis |       3.56      1    0.0592 

---------------------+----------------------------- 

               Total |      16.58      7    0.0203 

--------------------------------------------------- 

 

The White�s test is not significant confirming that heteroscedasticity is not a problem in the 

model. 
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<Model Specification> 

 

Link test & Ramsey test for each additional 6 variables 

 

Country dummy (South Korea) & gs & gr & ue & lp & gdp-hrs 

regress  gini gs gr ue lp gdp_hrs c3 

 

      Source |       SS       df       MS             Number of obs =      55 

-------------+------------------------------     F(  6,    48) =   10.77 

       Model |  .039711795     6  .006618632        Prob > F      =  0.0000 

    Residual |  .029493948    48  .000614457       R-squared     =  0.5738 

-------------+------------------------------    Adj R-squared =  0.5206 

       Total |  .069205743    54  .001281588        Root MSE      =  .02479 

 

---------------------------------------------------------------------- 

    gini |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+-------------------------------------------------------- 

      gs |  -.0013051    .000981    -1.33   0.190    -.0032775    .0006672 

      gr |    -.00233   .0016646    -1.40   0.168    -.0056769    .0010169 

      ue |   -.009173   .0027764    -3.30   0.002    -.0147554   -.0035907 
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      lp |  -.0000148   5.75e-06    -2.58   0.013    -.0000264   -3.29e-06 

 gdp_hrs |   .0019364   .0024641     0.79   0.436     -.003018    .0068909 

      c3 |   .1018506   .0332202     3.07   0.004      .035057    .1686443 

   _cons |   .4329066   .0203917    21.23   0.000     .3919064    .4739068 

---------------------------------------------------------------------- 

 

linktest 

 

      Source |       SS       df       MS              Number of obs =      55 

-------------+------------------------------      F(  2,    52) =   35.31 

       Model |   .03985863     2  .019929315         Prob > F      =  0.0000 

    Residual |  .029347113    52  .000564368       R-squared     =  0.5759 

-------------+------------------------------    Adj R-squared =  0.5596 

       Total |  .069205743    54  .001281588        Root MSE      =  .02376 

 

---------------------------------------------------------------------- 

    gini |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+-------------------------------------------------------- 

    _hat |   2.183249   2.322831     0.94   0.352    -2.477853     6.84435 

  _hatsq |   -1.75082   3.432499    -0.51   0.612    -8.638633    5.136992 
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   _cons |  -.1985573   .3912754    -0.51   0.614    -.9837088    .5865942 

---------------------------------------------------------------------- 

 

. ovtest 

 

Ramsey RESET test using powers of the fitted values of gini 

       Ho:  model has no omitted variables 

                  F(3, 45) =      0.60 

                  Prob > F =      0.6196 

 

Linktest: Test for hat square is not significant. So, this means that the assumption that the model 

is specified correctly. 

Ramsey:  P-value is 0.6196, therefore this means that model has no omitted variables.  
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<Conclusion> 

 

The modeling for OECD countries passed test for 1) Multicollinearity 2) Heteroscedasticity 3) 

Model specification. There is no multicollinearity, and the variance of residuals in the model is 

homogenous. And the model has no omitted variables and is specified correctly.  

 

Therefore, the result of the modeling is as below: 

 

regress  gini gs gr ue lp gdp_hrs c3 

 

      Source |       SS       df       MS              Number of obs =      55 

-------------+------------------------------      F(  6,    48) =   10.77 

       Model |  .039711795     6  .006618632         Prob > F      =  0.0000 

    Residual |  .029493948    48  .000614457        R-squared     =  0.5738 

-------------+------------------------------     Adj R-squared =  0.5206 

       Total |  .069205743    54  .001281588      Root MSE      =  .02479 

 

----------------------------------------------------------------------

------ 

    gini |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
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-------------+--------------------------------------------------------

------ 

      gs |  -.0013051    .000981    -1.33   0.190    -.0032775    .0006672 

      gr |    -.00233   .0016646    -1.40   0.168    -.0056769    .0010169 

      ue |   -.009173   .0027764    -3.30   0.002    -.0147554   -.0035907 

      lp |  -.0000148   5.75e-06    -2.58   0.013    -.0000264   -3.29e-06 

 gdp_hrs |   .0019364   .0024641     0.79   0.436     -.003018    .0068909 

      c3 |   .1018506   .0332202     3.07   0.004      .035057    .1686443 

   _cons |   .4329066   .0203917    21.23   0.000     .3919064    .4739068 

---------------------------------------------------------------------- 
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Appendix 2 

 

<The F-test for the appropriateness of dummy variables for time and dummy> 

 

(1)  run regression WITHOUT dummy  

variables for time and country; note Sum of Squares of Regression (SSR).  

 

regress  gini gs gr ue lp gdp_hrs 

 

      Source |       SS       df       MS            Number of obs =      55 

-------------+------------------------------    F(  5,    49) =    9.43 

       Model |  .033935952     5   .00678719       Prob > F      =  0.0000 

    Residual |  .035269791    49  .000719792      R-squared     =  0.4904 

-------------+------------------------------   Adj R-squared =  0.4384 

       Total |  .069205743    54  .001281588       Root MSE      =  .02683 

------------------------------------------------------------------------------ 

          gini |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

          gs |  -.0026178   .0009553    -2.74   0.009    -.0045374   -.0006981 

          gr |  -.0030459   .0017838    -1.71   0.094    -.0066306    .0005389 

          ue |   -.003037   .0020828    -1.46   0.151    -.0072225    .0011484 
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           lp |  -2.45e-07   3.48e-06    -0.07   0.944    -7.24e-06    6.76e-06 

  gdp_hrs |   .0024993   .0026596     0.94   0.352    -.0028453    .0078439 

      _cons |   .4041452   .0195963    20.62   0.000      .364765    .4435254 

------------------------------------------------------------------------------ 

! SSR: 0.035269791 

 

(2) run regression WITH dummy variables for time and country; note Sum  

of Squares of Regression (SSR).  

 

regress  gini gs gr ue lp gdp_hrs c1 c2 c3 c4 c5 year 

 

      Source |       SS       df       MS           Number of obs =      55 

-------------+------------------------------  F( 10,    44) =   11.83 

       Model |  .050441403    10   .00504414      Prob > F      =  0.0000 

    Residual |  .018764341    44  .000426462     R-squared     =  0.7289 

-------------+------------------------------  Adj R-squared =  0.6672 

       Total |  .069205743    54  .001281588      Root MSE      =  .02065 

---------------------------------------------------------------------- 

   gini |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+-------------------------------------------------------- 
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     gs |  -.0004245   .0054395    -0.08   0.938     -.011387     .010538 

     gr |  -.0042606   .0017251    -2.47   0.017    -.0077373   -.0007839 

     ue |  -.0049304   .0035338    -1.40   0.170    -.0120524    .0021915 

     lp |   -.000082   .0000163    -5.03   0.000    -.0001148   -.0000491 

gdp_hrs |   .0028508   .0020991     1.36   0.181    -.0013798    .0070813 

     c1 |  (dropped) 

     c2 |   .2517609   .0778743     3.23   0.002     .0948156    .4087063 

     c3 |   .6237973   .1576421     3.96   0.000     .3060904    .9415041 

     c4 |   .0062427   .0330721     0.19   0.851    -.0604097    .0728951 

     c5 |   .0232724     .06348     0.37   0.716     -.104663    .1512079 

   year |   .0032123   .0013825     2.32   0.025     .0004262    .0059985 

  _cons |   .3470006   .1141249     3.04   0.004      .116997    .5770043 

" SSR:0.018764341 

 

3)  Enter SSR's from each regression into F-test (Chow test) 

 

ESS (UR) = 0.18764341/ ESS (R) = 0.035269791 

N= 5/ T= 14 

F (5+14-2, 5*14-5-14) = [(0.035269791-0.018764341) / (5+14-2)] / [0.018764341 / (5*14-5-14) 

F (17, 51) = (0.000971) / (0.000368) ! F (17, 51) = 2.64  
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Under p-value (0.05), F-value with degree of freedom (17, 51) is 1.8.  

2.64>1.8.  Therefore, F value is significant, indicating that time and country dummy variables 

are necessary.  
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Appendix 3 

 

1. Run the regression with country dummy for Korea and time dummies for each year. 

 

regress  gini gs gr ue lp gdp_hrs c3 t1 t2 t3 t4 t5 t6 t7 

t8 t9 t10 t11 t12 t13 t14 

 

      Source |       SS       df       MS       Number of obs =      55 

-------------+---------------------------  F( 18,    36) =    4.77 

       Model |  .048748957    18  .002708275 Prob > F      =  0.0000 

    Residual |  .020456787    36  .000568244 R-squared     =  0.7044 

-------------+----------------------------Adj R-squared =  0.5566 

       Total |  .069205743    54  .001281588  Root MSE      =  .02384 

 

---------------------------------------------------------------- 

 gini |      Coef.   Std. Err.      t    P>|t|     [95% Conf. 

Interval] 

-------------+-------------------------------------------------- 

gs |  -.0016036   .0010099    -1.59   0.121    -.0036518    .0004446 

gr |   .0019435   .0020781     0.94   0.356    -.0022711    .0061581 
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ue |  -.0098792   .0031286    -3.16   0.003    -.0162243   -.0035341 

lp |  -.0000218   6.24e-06    -3.50   0.001    -.0000345   -9.17e-06 

   gdp_hrs|   .0022574    .002508     0.90   0.374    -.0028289    .0073438 

c3 |   .1224137   .0355378     3.44   0.001     .0503397    .1944876 

t1 |  (dropped) 

t2 |  -.0592141   .0204861    -2.89   0.006    -.1007619   -.0176663 

t3 |  -.0388108    .019987    -1.94   0.060    -.0793464    .0017248 

t4 |  -.0301435    .018777    -1.61   0.117     -.068225     .007938 

t5 |  -.0241118    .018308    -1.32   0.196    -.0612422    .0130186 

t6 |  -.0105462   .0181313    -0.58   0.564    -.0473181    .0262258 

t7 |  -.0094447   .0186708    -0.51   0.616    -.0473109    .0284215 

t8 |  -.0084895    .017712    -0.48   0.635    -.0444111    .0274321 

t9 |  -.0080774   .0171491    -0.47   0.640    -.0428574    .0267026 

t10 |  (dropped) 

t11 |  -.0347039   .0171772    -2.02   0.051    -.0695408    .0001331 

t12 |  -.0215998   .0174673    -1.24   0.224    -.0570251    .0138256 

  t13 |  -.0130486   .0172033    -0.76   0.453    -.0479386    .0218414 

  t14 |  -.0041861   .0185333    -0.23   0.823    -.0417733    .0334011 

_cons |   .4510083   .0217194    20.77   0.000     .4069594    .4950573 

---------------------------------------------------------------- 
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2. A second regression comparison without the time dummies.  

 

regress  gini gs gr ue lp gdp_hrs c3 

 

      Source |       SS       df       MS            Number of obs =      55 

-------------+------------------------------    F(  6,    48) =   10.77 

       Model |  .039711795     6  .006618632       Prob > F      =  0.0000 

    Residual |  .029493948    48  .000614457      R-squared     =  0.5738 

-------------+------------------------------   Adj R-squared =  0.5206 

       Total |  .069205743    54  .001281588       Root MSE      =  .02479 

 

---------------------------------------------------------------------- 

   gini |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+-------------------------------------------------------- 

     gs |  -.0013051    .000981    -1.33   0.190    -.0032775    .0006672 

     gr |    -.00233   .0016646    -1.40   0.168    -.0056769    .0010169 

     ue |   -.009173   .0027764    -3.30   0.002    -.0147554   -.0035907 

     lp |  -.0000148   5.75e-06    -2.58   0.013    -.0000264   -3.29e-06 

gdp_hrs |   .0019364   .0024641     0.79   0.436     -.003018    .0068909 
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     c3 |   .1018506   .0332202     3.07   0.004      .035057    .1686443 

  _cons |   .4329066   .0203917    21.23   0.000     .3919064    .4739068 

---------------------------------------------------------------------- 

! t-value of Labor productivity, R-square and some of other t-values changed. Therefore, it 

seems to be that time dummies had better to be used. 

 

 

 

 

 

 

3. Durbin-Watson Statistic, which is a diagnostic tool for autocorrelation.  This is necessary as 

you have time series data. 
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regress  gini gr  gs ue lp gdp_hrs c3 

 

      Source |       SS       df       MS         Number of obs =      55 

-------------+------------------------------ F(  6,    48) =   10.77 

       Model |  .039711795     6  .006618632     Prob > F      =  0.0000 

    Residual |  .029493948    48  .000614457    R-squared     =  0.5738 

-------------+------------------------------ Adj R-squared =  0.5206 

       Total |  .069205743    54  .001281588     Root MSE      =  .02479 
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--------------------------------------------------------------------- 

    gini |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+-------------------------------------------------------- 

      gr |    -.00233   .0016646    -1.40   0.168    -.0056769    .0010169 

      gs |  -.0013051    .000981    -1.33   0.190    -.0032775    .0006672 

      ue |   -.009173   .0027764    -3.30   0.002    -.0147554   -.0035907 

      lp |  -.0000148   5.75e-06    -2.58   0.013    -.0000264   -3.29e-06 

 gdp_hrs |   .0019364   .0024641     0.79   0.436     -.003018    .0068909 

      c3 |   .1018506   .0332202     3.07   0.004      .035057    .1686443 

   _cons |   .4329066   .0203917    21.23   0.000     .3919064    .4739068 

---------------------------------------------------------------------- 

. predict r, rstandard 

(15 missing values generated) 

. tsset index 

       time variable:  index, 1 to 70 

. estat dwatson 

Number of gaps in sample:  4 

Durbin-Watson d-statistic(  7,    55) =  .5953477 

 

prais    gini gs gr ue lp gdp_hrs c3, corc two rhotype(tsc) 
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Number of gaps in sample:  4 

(note: computations for rho restarted at each gap) 

 

Iteration 0:  rho = 0.0000 

Iteration 1:  rho = 0.5656 

 

Cochrane-Orcutt AR(1) regression -- twostep estimates 

 

      Source |       SS       df       MS          Number of obs =      50 

-------------+------------------------------  F(  6,    43) =    3.95 

       Model |  .007059851     6  .001176642     Prob > F      =  0.0031 

    Residual |   .01280976    43  .000297901    R-squared     =  0.3553 

-------------+------------------------------ Adj R-squared =  0.2654 

       Total |  .019869612    49  .000405502    Root MSE      =  .01726 

 

---------------------------------------------------------------------- 

    gini |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+-------------------------------------------------------- 

      gs |  -.0030054   .0015613    -1.92   0.061    -.0061541    .0001432 
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      gr |  -.0021788   .0012819    -1.70   0.096     -.004764    .0004063 

      ue |   -.004043   .0033767    -1.20   0.238    -.0108528    .0027669 

      lp |  -.0000144   7.21e-06    -1.99   0.053    -.0000289    1.65e-07 

 gdp_hrs |   .0032922   .0016753     1.97   0.056    -.0000864    .0066708 

      c3 |   .0844812   .0507372     1.67   0.103      -.01784    .1868025 

   _cons |    .427601   .0274744    15.56   0.000     .3721936    .4830084 

-------------+-------------------------------------------------------- 

     rho |   .5656487 

---------------------------------------------------------------------- 

Durbin-Watson statistic (original)    0.595348 

Durbin-Watson statistic (transformed) 1.608605 

 

prais    gini gs gr ue lp gdp_hrs c3, corc 

Cochrane-Orcutt AR(1) regression -- iterated estimates 

 

      Source |       SS       df       MS          Number of obs =      50 

-------------+------------------------------  F(  6,    43) =    2.79 

       Model |  .004552272     6  .000758712     Prob > F      =  0.0221 

    Residual |  .011694496    43  .000271965    R-squared     =  0.2802 

-------------+------------------------------ Adj R-squared =  0.1798 
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       Total |  .016246768    49  .000331567    Root MSE      =  .01649 

 

---------------------------------------------------------------------- 

    gini |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+-------------------------------------------------------- 

      gs |  -.0084134   .0036694    -2.29   0.027    -.0158135   -.0010133 

      gr |  -.0024597   .0010679    -2.30   0.026    -.0046134    -.000306 

      ue |   .0030377   .0039097     0.78   0.441    -.0048469    .0109224 

      lp |  -.0000266   .0000134    -1.98   0.054    -.0000536    4.63e-07 

 gdp_hrs |    .002941   .0014208     2.07   0.044     .0000757    .0058062 

      c3 |   .1183301    .126464     0.94   0.355    -.1367088     .373369 

   _cons |   .5024749   .0658463     7.63   0.000     .3696831    .6352667 

-------------+-------------------------------------------------------- 

     rho |    .858487 

---------------------------------------------------------------------- 

Durbin-Watson statistic (original)    0.595348 

Durbin-Watson statistic (transformed) 1.972372 


