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Abstract. Almost all countries in the world are experiencing economic growth
and technological progress, but the gap between rich and poor is also steadily
widening. As a result, the income inequality has become an important issue that
every country must face. Using cross-sectional data from 54 different countries in
2013, this study examines the influencing factors of income inequality. Data anal-
ysis shows that external balance, R&D expenditure and inflation have a positive
impact on the Gini index. Moreover, higher tariff levels and exports of goods and
services will reduce income inequality. This paper helps to explain the problems
with macroeconomic tools and the causes of income inequality.
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1 Introduction

Economic development often leads to a widening gap between rich and poor. Given the
complexity of income inequality and its causes, further research is necessary to bet-
ter understand the impact of macroeconomic factors on income redistribution, such as
R&D expenditure and tariff rate, and how to manage these factors to reduce income
inequality. There exists a considerable body of literature on the determinants of income
inequality. Hoffmann et al. (2020) emphasize the U.S. national income gap has become
wider because of the progressively larger educated workforce, which has higher wages
[1]. Therefore, education is one of the important factors that should be taken into con-
sideration. Using panel data from India and Pakistan, Munir and Sultan (2017) found
that fertility was one of the determinants of income inequality from 1973 to 2015 [2]. In
addition, Ataguba (2021) explores the relationship between financing health services and
income inequality. Based on Ataguba’s research, funding for health services can reverse
a widening income gap between the rich and poor [3]. In addition to health services,
Włodarczyk (2017) believes that there is also a complex relationship between innova-
tion and income distribution. Wlodarczyk (2017) points out that higher r&d spending
increases income inequality, but higher patent numbers actually reduce it [4]. Overall,
these studies highlight the need for focus the effect of the different macroeconomic
factors on income inequality.
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Previous studies based on time series regression model analysis, almost only for
specific countries or regions. The purpose of this paper is to analyze the cross-sectional
regression model based on selected macroeconomic factors. The variables related to
international trade can be measured by the balance of foreign trade in goods, services
exports of goods and services and tariff rates. Besides, government expenditure and the
inflation will be considered, such as health service and research and development. The
data will be retrieved from 54 different countries and regions in 2013 through World
bank database.

2 Data and Methodology

This study is going to use general-to-specificmodeling as themain approach.While there
aremanyways tomeasure the incomegap, theGini coefficient is themost commonlyused
method to measure the income gap between people. Meanwhile, in order to avoid some
possible problems, the functional form ofGINI indexwill adjusted to natural logarithmic
forml. On this basis, we apply ordinary least squares (OLS) to estimate variables to
attenuate the adverse effects of measurement errors on individual observations (Sarel,
1997) [5]. Furthermore, in order to ensure the accuracy of regression model, Jarque-
Bera test and Breusch-Godfrey LM test were carried out. Then, the Breusch-Pagan and
Ramsey reset tests will be used to examine the heteroskedasticity and functional form.
After the regression model has passed all diagnostic tests, the overall significance of
model will be tested through F-test. Moreover, we will remove some non-significant
explanatory variables. Finally, the model with the minimum AIC value will be the best-
fitted model through the eviews output.

As reported in Table 1, data are collected from World Bank database including
six macroeconomic factors as explanatory variables and one indicator as a explained
variable. These data are mainly used to measure three measures of international trade
(external balance on goods and services, exports of goods and services and tariff rate),
two measures of government expenditure (research and development expenditure and
health expenditure) and other variables (inflation consumer prices). The Gini coefficient
is the dependent variable of the model.

Table 1. Determinants of income inequality

Variables Index (Data: World Bank Database)

Y GINI coefficient

X1 Research and development expenditure (% of GDP)

X2 Health expenditure public (% of GDP)

X3 Inflation consumer prices (annual %)

X4 External balance on goods and services (% of GDP)

X5 Tariff rate, applied, weighted mean, all products (%)

X6 Exports of goods and services (% of GDP)
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3 Main Results

The first step is to use the logarithm of the GINI index, which ranges roughly from 0 to
100. Then the basic cross section model is established:

LogY = β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 + β6X6 + u (1)

The optimal linear unbiased regression model should satisfy six classical assump-
tions, so it is necessary to perform some examination. First, multicollinearity leads to
estimation bias, so it must be tested with VIF. According to the eviews output, the VIF
value of each explanatory variables is less than 10, which means the basic model does
not have serious multicollearity problem. Second, the model passes the Jarque-Bera test,
indicating that the residual term conforms to normal distribution.

Several diagnostic tests should be performed on the base model in step 2, such as
Breusch-Pagan-Godfrey test, Breush-Godfrey LM test, Ramsey RESET test. From the
results of eviews, the basic model (model 1) does not have heteroskedasticity and serial
correlation problems, because the p-values of both F-statistics are greater than 0.05.
Moreover, it is necessary to check whether the model has square terms or interaction
terms. According to the results of the Ramsey RESET test, the model has passed the
test. The results of eviews are shown in Fig. 2, the P-value of F-statistic for the basic
model is 0.1987, which is less than 0.05, showing the basic model is reasonable.

The third step is to select some independent variables according to the significance
of variables, so as to find a better regression model. As shown in Fig. 1, it is clear that
X2 and X3 need to be taken into account, because they both have P-values above 0.05,
which indicates that they are insignificant at the 5% level of significance. Then remove
them from themodel and regression again to get two different regression models. Firstly,
the model (2) will be established by removing X3. As reported in Fig. 3, although the
model passes all diagnostic tests, there are still some unimportant variables in the model.
Take X2 and X5 as an example, their P-values are higher than 0.05, which means they
are insignificant at the 5% level of significance.

LogY = β0 + β1X1 + β2X2 + β4X4 + β5X5 + β6X6 + u (2)

Fig. 1. t-Statistics for model (1)
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Fig. 2. Diagnose tests for three models

Fig. 3. t-Statistics for model (2)

Both model (3) and model (2) pass all diagnostic tests, but all explanatory variables
are significant and AIC is minimal. After comparing the various scenarios, model 3
becomes the final model.

LogY = β0 + β1X1 + β3X3 + β4X4 + β5X5 + β6X6 + u (3)

According to the Fig. 4, it is obvious that the coefficient of research and development
expenditure, inflation and exports goods and services are negative, indicating that these
variables can significantly reduce the Gini index. In other words, these three variables
help narrow the income gap between rich and poor. On the contrary, external balance
on goods and services and tariff rate have positive relationship with GINI index, which
means that these two variables will increase income inequality.

Additionally, as each country’s level of development varies, the impact of these
variables may vary. It is necessary to use dummy variable to identify the omitted cat-
egorical effect, which might get different results. Therefore, the countries are divided
into developing and developed countries according to their level of development in this
model.

LogY = β0 + δ0developed + β1X1 + β3X3 + β4X4 + β5X5 + β6X6 + u (4)

Developed = 1, when the country is a developed country.

LogY = β0 + δ0 + β1X1 + β3X3 + β4X4 + β5X5 + β6X6 + u
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Fig. 4. Coefficients of model (3)

E(LogY|developed = 1) = β0 + δ0 + β1X1 + β3X3 + β4X4 + β5X5 + β6X6

Developed = 0, when the country is a developing country.

LogY = β0 + β1X1 + β3X3 + β4X4 + β5X5 + β6X6 + u

E(LogY|developed = 0) = β0 + β1X1 + β3X3 + β4X4 + β5X5 + β6X6

δ0 is the difference in log Y between developed and developing countries given the same
level of X1, X3, X4, X5, X6 and residual term. In order to work out whether these two
categories have impact on outcome or not, t-test would be used.

H0: δ0 = 0;
H1: δ0 �= 0

t – Statistic = δ
∧

0−0

s.e.

(

δ
∧

0

) = 0.430453

For 5% significance level, df = n − k − 1 = 47, t–critical = 2.011
t – Statistic < t –critical; reject H1.

According to the results, there is no difference between developing countries and
developed countries.

4 Analysis and Limitation

Due to the data limitations, the cross-sectional regression model in 2013 only include
54 countries and regions. At the same time, the developed countries are different from
developing countries in general, but it is indifferent between developed countries and
developing countries in this model. This result differs from other studies. Taking the
exports of goods and services as an example, this study finds that exports of goods and
services are negatively correlated with income inequality. Hazama (2017) believes that
the impact of exports of goods and services was different from that of high-income and
low-income developing countries. Hazama illustrates that export levels may widen the
income gap in low-income developing countries, but not significantly in high-income
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developing countries [6]. Aradhyula et al. (2007) studied the impact of the trade openness
on income inequality, they also compared the difference between developed countries
and developing countries. They found the same results as Hazama’s research, and they
assume that developed countries are less sensitive to exports because they have better
democratic governance [7]. Thus, there may be some problems with the model, and the
next step should be to increase the number of countries to calibrate the model.

The empirical results of this study provide some enlightenment. In order to reduce
income inequality, government should focus on international trade, so decreasing the
level of tariff rate and external balance may be effective ways to reverse the widen-
ing income gap. Vallejos and Turnovsky (2017) pointed out that the reduction of tariff
rates may aggravate the inequality of income distribution in the long run. Meanwhile,
the impact of tariffs on income inequality depends on a country’s development level.
In addition, the inflation has negative relationship with GINI index [8], and the results
of this study are quite different to Law and Soon (2020). They found that the higher
inflation rate will exacerbate the income inequality according to their research on differ-
ent developed and developing countries. Moreover, government’s spending on research
and development may reduce income inequality [9]. Chu and Cozzi (2017) obtained
different results, finding that increasing patent protection increases income inequality
and consumption inequality, while increasing R&D subsidies reduces income inequality
and consumption inequality [10].

5 Conclusion

This study explores the relationship between income inequality and several macroeco-
nomic variables based on the data from 54 different countries in 2013. On the one hand,
government’s spending on research and development, inflation and exports of goods
and service reduce income inequality. According to the research results, although tech-
nological progress is important for every country, the government should balance the
relationship between technology spending and the inequality of income distribution. At
the same time, policy makers should also pay attention to the impact of inflation and
external balance. On the other hand, tariff rate and external balance on goods and ser-
vice increase income inequality. However, the conclusions about tariffs differ from other
studies. Furthermore, the developed countries and developing countries are indifference
in this model, which is a questionable result. There could be more attention and work to
analyze income inequality in the future.

Appendix

Model (1) LogY = β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 + β6X6 + u
Model (2) LogY = β0 + β1X1 + β2X2 + β4X4 + β5X5 + β6X6 + u
Model (3) LogY = β0 + β1X1 + β3X3 + β4X4 + β5X5 + β6X6 + u
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Model (1)

Model (3)
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Dummy variable
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