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Abstract

Income inequality is a serious social economic issue in many countries. The
issue is deteriorated due to the complex social environment and demographic
composition in the Unites States. This study focuses on the racial and gender
factors which influence workers’ income. And the easy-qualified year of
schooling and working-year are chosen as the other two factors. Basing on
the Ordinary Least Square (OLS) analysis, the selected factors are qualified to
understand their influence degree in income inequality. By comparing the
coefficients of the factors, we find the inner relationships between the factors
and income inequality. The precise results not only provide a chance for
people to examine their income levels, but also help the government to de-
velop fair policies.
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1. Introduction

Income inequality has been a seriously social issue for many years in the United
States (US). US is composed of different races come from different countries,
such as European, African, Asian [1]. Generally, white people get higher in-
comes than other racial people in average [2]. Some economists believe that it is
the racial discrimination causes the gap expansion between poverty and rich.
Owing to racial differences, sometimes even people do the same job and may get
unequal payments [3]. However, the incomes are influenced by many factors like
gender, years of schooling, working-years, etc. Even a small difference in some
special factors will cause large change in workers’” incomes. Therefore, it is criti-
cal to separately quantify the impact of different influencing factors on income,

especially the racial and gender factors.
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In this study, the data of about 95,796 people’s income situations and their in-
dividual situations for the factors ae corllected and used to show the impact of
different factors on workers’ income and to identify some factors that lead to the
inequality. The OLS regression is performed on the factors of wage, race, gender,
years of schooling, working-age and squared working-age. By analyzing the re-
sult from Stata, the influence levels of different factors on personal income have
been well quantified. Based on the quantitative results, the government can for-
mulate strategies in a targeted manner, and the public can find more effective

ways to raise their wages.

1.1. The Statement of the Problem

The characteristics of liberalism in economic operations are obvious in the liber-
al traditional US. The degree of government intervention in the development of
the market economy is relatively low. After the war, several Republican govern-
ments in the United States were more inclined to intervene in low-level eco-
nomic activities, especially the Reagan administration. Reagan advocates it is
more necessary to be dependent on the state, especially the individual’s initia-
tive. He does not advocate that the federal government should take positive ac-
tion to expend the scale. He believes that most economic decisions should be
made according to market rules, not based on bureaucratic plans. In this way,
the US government’s intervention in economic activities is limited to not deteri-
orating the liberalization of economic activities. It regulates economic activities
only through the formulation of laws and regulations, monetary policies, and the
use of fiscal policies, rather than adopting planning adjustments and administra-
tive interventions [4]. Caused by historical factors, income inequality in the
United States is different from other countries.

Recent studies demonstrated that income inequality is related to mortality
rates [5]. Due to the historical factors, the problem of income inequality is se-
rious in the United States. Piketty made researches on income and wages from
1913 to 1998 in the United States and found in that period, the rentiers have
been replaced by the working rich [6]. So, in different period, the problem of
income inequality changes. Ross and Dorling explore the relationship between
the age and the income inequality in five countries [7]. Hirsch analysis the effect
of age from cross-sectional analysis and gets the conclusion that age is one of the
factors which affects wage. The elder the people are, the higher the wage is [8]. It
is essential to prove whether these results fit the real situation in the United
States. Leslie discovered three sources which affect wage inequality: gender, ra-
cial, ethnic and examined the wages of Asians, blacks, and Latinos, relative to
whites and separately for women and men [9]. This result can be used to most
countries, but the history and development of the United States is a bit different
from other countries. The construction of a harmonious society is based on the
stable development of the economy, and the stable development of the economy
requires us to pay attention to fair competition and income inequality. So, it is

necessary to get the conclusion of the income inequality in the United States.
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1.2. Research Question

To what extent does race and gender affect workers” income? Which is the main

factor?

1.3. Hypotheses

Based on the research question, the following three pairs of hypotheses are for-
mulated to guide this study:

H,: There is no significant relationship between the race and the income.

H,: There is significant relationship between the race and the income.

H,: There is no significant relationship between the gender and the income.

H,: There is significant relationship between the gender and the income.

H,: The factor of race has a more powerful influence than gender on the in-
come.

H;: The factor of gender has a more powerful influence than race on the in-

come.

2. Empirical Studies

2.1. Income Inequality

Income inequality is a global issue. According to Due to recent studies, many
scholars focus on income inequality in Europe, in Africa, in Asia, etc. In Europe,
studies mainly discuss the income inequality in the Portugal, France and central
and eastern of Europe. Teixeira analysis the relationship between FDI and in-
come equality in Portugal and find a time series of that FDI won’t cause income
equality and human capital mitigate the income equality [10]. Michal and Brzezins-
ki study the changes in income inequality during the Great Recession (2008-2012)
in Central and Eastern Europe. They find that changes in the incidence of tem-
porary jobs do not affect income inequality [11]. Garbinti proves that the in-
come inequality decreases from 1970 to 2014 in France. Eventually, in recent
years gender plays a less important role in income inequality [12]. Many studies
in Africa deliberate that the racial have impact on income inequality. Besides,
people who are less educated tend to be especially vulnerable [13]. The income
inequality is most serious in South Africa and that erode the gains from eco-
nomic growth [14]. In Asia, studies consider the diverse background of Asia. In
India, spatial factors, rural and urban impact the income inequality [15]. The
resource (oil) takes an important role in income inequality in Iran and in low oil
revenues regime, income inequality will be decreased by a rise of oil revenues.
However, in high oil revenues regime, income inequality would be increased by
an increase in oil revenues [16]. According to Chambers and Mclaughlin, the
phenomena of income inequality are more serious if the entry regulations of the
country are stringent [17]. Above all, income inequality differs from different
countries. It maybe caused by several factors like human capital, gender, educa-

tion, entry regulation, etc.
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2.2. Income Inequality in US

Due to the recent news, the income inequality hits a disturbing new threshold.
According to Eidelson Josh’s report (2018), the slow income growth in US is still
uneven [18]. The African-Americans and women seem to suffer particularly
unequal treatment, taking relatively lower incomes than others. Figure 1 clearly
shows that the education level has strong positive influence on people’s average
hourly wage. More importantly, under the same education level, men always
have a relatively higher wage than women. It proves the gender is an important
factor that caused income inequality. It is obviously that if women want to gain
same or better treatment on wage, they usually need to have higher education
level than men. Implausibly, the women who have the some collage degree edu-
cation level get less hourly wage than those men only have a high school degree
education level in average. It is well known that as the education level increases,
more money is needed to pay for tuition. In some cases, high education levels
bring high debts instead of high wages to women. Basing on the report, we can
suppose that the gender has an impact on personal income. And a more accurate
analysis is needed to qualify this relationship.

Figure 2 shows racial inequality problem at education level. Three different
races are chosen as examples and noted as White, Hispanic and Black. The edu-
cation levels use the same measurement as Figure 1. For people in same educa-
tion level, white people always get highest average hourly wage. The differences
are much obvious in high level of education. When people reach college degree,
whites can get 27% more wages than blacks. Generally, people can gain consi-
derable basic wages when they have a college degree or advanced degree, cause
that their jobs are professional and require superb skills. When the basic wage
becomes as high as 35 dollar per hour, the difference of 10% income leads to a
$560 money loss per month. This is unfair that people cannot make up for the
loss due to racial problem even by moderately extending working hours.

After finding the inequality problem in education level, the impact of the
working-age on people’s wages cannot be ignored. From the below graph, the
hourly wage of 95th has grown about 20% in 17 years. However, the hourly wage
of 30th only increases about 5%. Thus, the working-age factor should also be
considered.

3. Methodology

There are many variables in the data sample such as survey year, person age, sex,
race, education year, etc. All of them may have influence for people’s income in
the sample. After filtering and picking, several main factors are selected, which
are wage, race, gender, year of schooling, working-age and squared working-age.
Furthermore, the study focuses on black and white people in racial factor be-
cause they are the most two sample groups in dataset.

Due to the certain number of factors in the proposition, multiple regression

analysis is required and model coefficients are estimated using OLS analysis. The
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Gender Inequality at Every Education Level

Average hourly wage by gender and degree, in dollars
B Men M Women

Less than high school degree
High school degree
Some college

374
College degree

473

Advanced degree
36.1

Figure 1. Gender inequality at every education level.

Racial Inequality at Every Education Level
Average hourly pay by race and degree, in dollars

[l White W Hispanic [l Black

Less than high school degree
High school degree

Some college

College degree

Advanced degree

10 30 50
Education Level

Figure 2. Racial inequality at every education level.

model is built as LogY = g, + BV, + BV, ++--+ BV, . Here, Y is the wage, B, is
the regression constant. The above five variables are chosen as main objects, so
the range for 7is from 1 to 5. Every f; here means the coefficient of the corres-
ponding variables to qualify the influence level. Here using log model to estimate
the change for wage because it is more clearly on the order of magnitude. In log
model, every additional change in variables will cause 5, x 100% change in wage.

The data used in the paper is collected from Current Population Surveys of
IPUMS database and analyzed by the stata.

4. Results

4.1. Relationship between the Influences of Year of Schooling and
Working-Age for Ho, Hy

Firstly, the OLS regression analysis of both white and black people in the dataset
is made to gain the coefficient for the variables (Table 1). The factor of gender is
excluded in this OLS regression. From Table 1, the coefficient for year of
schooling is 0.079, which means that people gain one more school year, their
wage will increase about 7.9%, when assuming other conditions are constant.

The coefficient lies in the 95% coefficient interval, means that it is reliable. For
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the working-age, the coefficient is 0.199 which means that the worker can gain
19.9% more in wage than current income due to one years older. For the work-
ing-age squared, the coefficient is —0.002 which means that if a worker gains ex-
tra working-age squared, he will lose about 0.2% in wage. Here the working-age
squared has not practical meaning, but it exists to fix the error in this model.
Because the working-age does not always have a positive relation with workers’
wage. When people retire and become older, their wages will stop increase. If not
setting working-age squared which has a negative relation with wage, the model
will have a large defect.

After dealing with the data of the three coefficients, especially for the two effi-
cient of year of schooling and working-age, they become comparable. It comes
out the temporary conclusion that working-age plays a much important role
than year of schooling in the influence on people’s wage, due to its largest coeffi-
cient.

Before repeating the same steps of regression to gain the information about
white people in the samples, guessing-results are proposed that both the factors
of year of schooling and working-age have a weak influence for white people.
Because many white people families can afford education fee. Besides, white
people seem to get more promotion opportunities in limited working years.

Then the same steps of regression are implemented only for white people, and
the results are shown in Table 2. From Table 2, the coefficients of white people
change from 0.079 to 0.077 for year of schooling and from 0.199 to 0.202 for
working-age. Here, every coefficient is checked and ensured in the 95% confi-
dence interval. So, the results are reliable, and we can use the results to analysis.
The result for year of schooling fits the guess, but the guess on age influence is
wrong. Compared with other people in the sample, white people have a relatively
lower coefficient for year of schooling but a relatively higher coefficient for
working-age, means that white people have a relatively advantage on work-
ing-age factor compared with other samples. The working-age is more impor-
tant than year of schooling for white workers.

The regression for black people is also calculated. The results are shown in
Table 3 by repeating the same progress of Table 2 but change the race code to
Black. It shows that the coefficient for year of schooling increases from 0.079 to
0.0874, while the coefficient for working-age decreases from 0.199 to 0.168. After
using t-test to check the reliability of coefficient, we find that all the coefficients
here are in the 95% confidence interval, signifying high reliability. Comparing
the two groups of data, we find that the changes for black workers are totally
opposite to white workers. Specifically, the benefit from longer school year for
black people is higher than that for white people; but the working-age factor for
black people has weak influence than that for white people.

Then the change between black workers’ and white workers’ coefficient on
year of schooling and working-age are determined. For the year of schooling

factor, the difference is about 0.0109 (higher in white workers) which means that
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the change in wage from extra one school year is 1.09%. Such small difference in
wage means that the year of schooling factor plays the similar role in different
races. The result further indicates that the year of schooling factor is not a main
reason for the increased gap between the rich and the poor shown in Figure 3.
The same compartment is performed for the working-age factor. The coefficient
of white workers is about 0.341 higher than black workers. Laterally speaking,
the working-age factor plays an important role in increasing wages of white and
black workers. And horizontally speaking, white people do get more benefits

from the above factors.

The Rich Get Richer

Cumulative percentage increase in hourly real wages, by wage percentile
W 10th [ 30th M 50th [ 70th M 90th M 95th
25%

15

T T T T — -5
2000 2005 2010 2015 2017
Year
Figure 3. The rich get richer.
Table 1. OLS analysis results of white & black people.
OLS analysis results
Variables Coefficient () Error [95% conf. interval]
Year of schooling 0.079 0.0009856 0.0774/0.0813
Working-age 0.199 0.0015626 0.1959/0.2021
Squared working-age -0.002 0.0000196 -0.00218/-0.00211
Table 2. OLS analysis results of white people.
OLS analysis results
Variables Coefficient () Error [95% conf. interval]
Year of schooling 0.077 0.0010879 0.0744/0.0786
Working-age 0.202 0.0017269 0.1989/0.2057
Squared working-age -0.002 0.0000216 -0.00222/-0.00213
Table 3. OLs analysis results of blackpeople.
OLS analysis results
Variables Coefficient (/) Error [95% conf. interval]
Year of schooling 0.087 0.0034419 0.0807/0.0942
Working-age 0.168 0.0048155 0.1588/0.1777
Squared working-age -0.002 0.0000597 -0.00193/-0.00170
DOI: 10.4236/jhrss.2019.72014 239 Journal of Human Resource and Sustainability Studies


https://doi.org/10.4236/jhrss.2019.72014

T. Liuetal.

4.2. Relationship between the Influences of Year of Schooling and
Working-Age for Hy, Hs

After quantified the racial influences, the same method is used to check the
gender inequality. Wage, year of schooling and working-age are chosen as three
main variable factors and the regression is based on gender.

The analysis of male is shown in Table 4. The coefficient of year of schooling
is 0.085 and the coefficient of working-age is 0.033. The meaning of these two
coefficients is as same as the above analysis in racial inequality. The coefficient of
year of schooling is more than twice of working-age, implying the education
background is much more important in male’s career.

The coefficient of year of schooling is 0.105 and the coefficient of working-age
is 0.027 for females. It means the wage will increase 10.51% and 2.67% when fe-
male workers increase their school years for one more year and becomes one
year older. Besides, the coefficients are reliable because the coefficients are all in
the 95% confidence interval.

Comparing the above results, we notice that the coefficient of year of school-
ing for female is relatively high, which means that the year of schooling can
bring female more benefits compared with male. Unfortunately, this small dif-
ference exhibits very limited contribution to female’s salary growth. Meantime,
the coefficient of working-age for female is lower than male, which means that
male can gain more benefit from being older compared with female.

Although the specific values are different, the relationship of these factors is
consistent with the results in males. Such relationship between year of schooling
and working-age in the gender analysis is the opposite of the above racial analy-
sis, that year of schooling plays a pivotal role when gender difference is consi-
dered (Table 5).

4.3. Relationship between the Influences of Year of Schooling and
Working-Age for Hi, Hs

Combining the data and analysis of the above parts, we can draw Table 6 to
conclude whether the factors of race and gender have powerful influences on the
income. First of all, we can know that race plays an important role based on
working-age factor—as the length of working year becomes longer, the increase
in white wages is much higher than that of blacks. This huge advantage is 31
times greater than the advantage that white people have gained in education.
Secondly, gender plays a powerful role based on year of schooling factor. It is al-
so noteworthy that women will get higher wage increase when they are working

for long years.

Table 4. OLS analysis results of male.

OLS analysis results

Variables Coefficient (8 Error [95% conf. interval]
Year of schooling 0.085 0.0013304 0.0822/0.0874
Working-age 0.033 0.0003505 0.0322/0.0336
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Table 5. OLS analysis results of female.

OLS analysis results

Variables Coefficient (/) Error [95% conf. interval]
Year of schooling 0.105 0.0015510 0.1021/0.1081
Working-age 0.027 0.0003617 0.0260/0.0274

Table 6. Summary of the OLS analysis results.

Summary
Variables Year of schooling Working-age
Difference of Race 1.09% (White higher) 34.1% (White higher)
Difference of Gender 10.5% (Male higher) 2.67% (Feale higher)

5. Discussion

After collecting the results of racial inequality and gender inequality in the data-
set, the calculated data is compared with the conclusions of Josh (2018). The da-
taset is collected in a 2010 survey. By comparing the changes, we can not only
check whether Josh’s statement is reliable, but also qualify how important the
various influencing factors are.

Firstly, from the above results, it can be concluded that black people receive
more benefits from education than white people. In fact, this is inconsistent with
Josh’s conclusion that the average white salary of a college degree is the same as
that of black people with an advanced degree. According to research, black
people with advanced degrees can get much higher hourly wages than white
people. A reasonable explanation is that racial discrimination plays an important
role. The population cannot be shown in the OLS regression because it only
knows the coefficient of the years in school, which means that only the return of
the investment in the school year can be known. The big difference between the
conclusions of this study and Josh’s conclusions is that the racial discrimination
shows great impact.

Secondly, we combine the results of the OLS regression with Josh’s conclu-
sions in gender factors. According to the regression results, female workers ben-
efit more from investment in education than male workers. Women’s return on
investment in education is 2% higher than men. But as Josh said in his report,
women have encountered difficult environments compared to men of every
educational level. This means that although female workers have high return on
investment in education, their average base wages are lower than male.

Thirdly, two kind of people who the potential to earn high wages are selected:
Highly educated men and senior whites. And by comparing the data, different
people can use different strategies to get higher wages and avoid doing useless

things.

6. Conclusion

Based on the difference & commonality of our OLS regression results and Josh’s
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conclusions, we conclude that the racial and gender differences actually play
important parts in people’s income inequality problem in US. On the whole,
women and black people are in a weak position in this unequal treatment, and
there are few effective ways to regain the disadvantage. Highly educated white
males are in an absolute position in rising wages. If the gap between the rich and
the poor continues to be larger, the whole economy will be more inefficient. Our

current research provides some reference value for government legislation.
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