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Examining the Factors Affecting Personal Income:  
An Empirical Study Based on Survey Data in Chinese Cities 

 

 

Abstract 

This paper empirically analyzes the factors affecting personal income in urban China using 

a survey data from 2009 to 2013. Considering educational level might be an endogenous 

variable, both the Ordinary Least Squares (OLS) regression and Instrumental Variable (IV) 

regression are performed. I find a number of factors such as gender, age, hukou, education, and 

marriage significantly affect personal income. In addition, differences between males and 

females as well as among different occupations are also investigated.  

Keywords: Personal income; Earning function; Urban China; Discrimination 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1

1. Introduction

Research on factors affecting income has attracted more and more economists’ interest

in recent decades, and we even can say the earnings function is at the heart of labor
economics (Hechman et al., 2003). A large number of studies have focused on the returns to

many factors, such as education and experience. The Mincer earning function (Mincer, 1974)

is one of the most widely used models that can explain earnings as a function of schooling

and experience. By extending the original human capital model, Mincer and his students

explained the reasons that why people benefit from the improving of education; why earnings

rise at a diminishing rate throughout one’s life; why men earn more than women; why whites

gain more than blacks, and so forth (Polachek, 2003). Nowadays, however, most of the

studies only focus on the benefits of schooling, which is not the unique factor as individual

capitals that could affect earnings. There are few economists pay attention to other factors.

Hamermesh and Biddle (1994) provided a new idea by using interviewers’ rating of

respondents’ physical appearance. They found that people without good appearance may earn

less than average-looking people and the “plainness penalty” is 5-10 percent, which is slightly
larger than the “beauty premium”. Hensley and Cooper (1987) supposed that there is a

correlation between height and occupation success. They examined the focal areas of

academia, police work, and sales, and finally concluded that height is an important attribute in

securing a position. To observe the wage differentials between urban-rural gaps, Cheng et al.

(2013) compared urban locals and rural migrants in China. The analysis showed that rural

migrants are disadvantaged and discriminated in employment attainments and wages during

the time when their survey was conducted, and the results imply that hukou1 is also a factor

impacting on earnings. Besides, health (Mushkin, 1962), being obese or not (Pingitore et al.,

1994), and even the dimensions of personality (Hurtz and Donovan, 2000) are found to have

effects on their job performance and earnings. All the above-mentioned factors can be related

to productivity or attributed to wage discrimination, however, there is few research has tried

to analyze all these factors systematically in one earning function.
In addition, after the launching of economic reform in 1978, China has entered into a

rapid stage of urbanization. Compared with the high-speed economic development, the

average standard of living still stays at a relatively low level. At the same time, income

inequality rises in the growth process. Ascertaining the factors affecting personal income

becomes an important issue for increasing people’s living standards and combating the

income inequality in China. As a representative developing country, China has attracted the

attention of more and more economists. The existing research on personal income in China

overwhelmingly focuses on educational effects, with a lack of attention to other influencing

factors and an absence of an integrated study. Therefore, I intend to study the factors affecting

1 AHukou is a legal record in the system of household registration in China that can identify an
individual as a resident of an area officially.
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personal income compositively, more than just examining the return of schooling.

Furthermore, to the best of my knowledge, there are also very seldom studies have estimated

the earning functions for different jobs as I do in the current study. I believe that the results
separated by occupation may as well be instructive for modeling an individual’s career path

by measuring one’s human capital.

In this paper, I examine the factors affecting earnings using pooled data from the

so-called Preference and Life Satisfaction Survey in China, which was conducted by the COE

(Center of Excellence) project of Osaka University from 2009 to 2013. To acquire the

estimates accurately, the Ordinary Least Squares (OLS) regression and Instrumental Variable

(IV) regression are performed. I focus on three problems in this context. First, which factors

do indeed affect individuals’ income? Second, which regression of OLS and IV is more valid?

Third, are there some difference between men and women, and do the returns differ for

different occupations? I mainly find that the IV approach is more valid than the OLS

approach for the endogeneity in this study, and the IV estimated results indicated that

individuals’ earnings may be affected by multiple factors, for instance people’s age, hukou,
schooling and so forth.

The rest of the paper is organized as follows. The next section introduces the selected

literature review. It is followed by a section on presenting the methodological issues on

empirical analyses. Section 4 describes the data. Estimation results and discussions are

presented in Section 5. Finally, Section 6 provides several policy implications and Section 7

draws a conclusion.

2. Literature review

Many economists have estimated the returns on earning by using Mincer-type

regressions. A collection of selected empirical research on the relationship between schooling

and personal income has been compared and studied by Card (1999). From the studies of

identical twins, he provided an evidence that a small upward bias is in the OLS estimates and
the IV estimates tend to be 20% or larger than the OLS results. One of the believable

hypothesis is that, the marginal returns to education for particular subgroup are somewhat

higher than the average levels in the population over all.

On the basis of the above-mentioned Card’s study, Yasui and Sano (2009) investigated

the causal relationship between education and earnings with the Japanese data obtained from

"Preference and Life Satisfaction Survey" conducted from 2004 to 2007. By means of

controlling personal attributes and home environment, they obtained the estimate of returns to

schooling in Japan with a relatively small bias compared with the no-control OLS estimate.

According to Psacharopoulo et al. (1994), the returns to schooling averaged 10.1% in the

world, in the range 11.2-11.7% in low and middle income countries, and averaged 9.6% in

Asian countries. However, with the data of China, Chen and Feng (2011) obtain the OLS
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results of returns to schooling are 5.2% and 4.5% by using the 2007 China Urban Household

Supplement Survey on Education from the NBS and CHIP 2009 urban survey data. Li et al.

(2012) also find their within-twin-pair estimate of return to education is only 2.7%. In
contrast, the IV estimate is fairly larger than the OLS in China. Heckman and Li (2004) use

the data of China Urban Household Income and Expenditure Survey (2000) and give the IV

result of average return to four-year college attendance was 43%, higher than the

corresponding OLS estimates.

To supply a more accurate estimate of the returns to education in China, Li and Luo

(2004) established a distinctive instrument to correct the bias caused by omitted ability

heterogeneity and measurement errors. They used the data from the second wave of the

Chinese Household Income Project (CHIP) which was conducted in 1996 with 6928

household and 21688 individuals in urban China. They obtained the return to schooling is

15% overall in China based on GMM estimation, and the fairly high estimate can be helpful

to explain the strong private demand for education, especially at college level and above in

China.
Byron and Manaloto (1990) use a survey data of 800 adults in Nanjing conducted by the

International Wool Secretariate in 1986 and suggest that women face some discounting even

with the same levels of education and experience. Khan(1996) also finds that women in urban

area receive only 56% of income and only 74% of retirement income from private enterprises

that men receive. After comparing data on urban employment for men and women separately

between 1984 and 1994, Khan also believes that women are more likely to be fired when it is

needed to reduce employment.

Causal relationship between earnings and other factors are corroborated in some

previous studies. Heineck (2005) analyzed the height premium by using GSOEP data for

Germany from 1991 to 2002. The results indicate that the wage premium of height is about

4-6 percent while there are no wage differences on height from female workers. Judge and

Cable (2004) believe that height not only influence how others perceive individuals
(social-esteem), but also may affect how individuals regard themselves (self-esteem). They

expect the esteem may affect that individuals’ job performance and finally influence their

earning and career success. Judge and Cable’s result shows height was significantly positively

correlated with earnings but more strongly related to success for men than for women.

Being a migrant or a local resident also influence workers’ earnings. With an original

data on migrant labor in four cities in China through an Australian Research Council

Discovery Project, Cheng et al. (2013) detect that rural migrants are in the adverse conditions

in employment attainments and wages. By applying a new method by considering the

probability of attaining a certain occupation from a multinomial logit model (Brown et al.

1980), they find that 46 percent of the wage differentials can be explained by discrimination.
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3. Methodology

Chen and Hamori (2009) adopted a variant of Mincer-type equation (Mincer, 1974).

Base on this equation, I estimate the factors affecting personal income by applying OLS
regression. The base-line model can be shown that

0 1 itln it it t ity Edu X T        

where y is annual personal income, Edu is individual’s education attainment. X is a vector of

explanatory variables, including gender, age, type of household registration, and so on. The
vector T contains year dummies from 2010 to 2013.  is an error term, and i and t denote

individual index and time index.

Many economists believe working experience has a positive impact on personal income.

Yasui and Sano (2009) provided evidences that the effect of education on personal income

would be overestimated if some other personal attributes such as company size have been

omitted. This is because large companies prefer to provide higher wages and people with

higher education may get more opportunities to enter such large enterprises. Therefore, in my
second model, company size, occupation, occupation form, and industry are also included as

follows.

0 1 it itln it it t it ity Edu X T Exp I            

where Exp is a vector of experience variables which mean the service years in the current job.

I is a vector of individuals’ basic attributes related to the current occupation.

Many empirical studies have stated that the coefficient α1 is biased because there may be

an omitted personal ability in the residual term which is correlated with education levels

(Hanoch, 1967; Bound and Jaeger, 1996; Card, 1999). To correct this bias, either including a

proxy variable such as individual’s IQ score for omitted ability or using the Instrumental

Variable (IV) approach is considered to be effective. Due to the limitation of the survey data,

I could not find a suitable proxy for ability except for parental education. Parental education
could be either a proxy variable for ability or used as an instrument. However, Li and Luo

(2004) added parental education as a proxy for omitted ability and found that it is small and

insignificant. Moreover, it appears that the results support the use of parental education as an

instrumental variable. Following these studies, besides the OLS regression, I also use parental

education as the instrument variables of individual’s education attainment and apply the IV

regression.

Regarding additional instruments of education attainment besides parental education, Li

and Luo (2004) also proposed that the sibling could be an effective instrument based on

Chinese culture and stated that the IV estimation using both sibling and parental education as

instruments would be more efficient. They obtained the resulting IV estimate is 15%, which

almost doubled the OLS estimate of 7.5%. It is expected that individuals will lose their

(1)

(2)



5

opportunity for education definitely by the presence of siblings because even the presence of

siblings has nothing to do with individuals’ inherent ability, the education expenses are

limited for a family. In addition, Butcher and Case (1994) considered that the gender
composition of siblings in a family has a significant effect on educational attainment and used

the presence of any sisters as an instrument for the schooling of female workers. They provide

the estimated return to years of education is 0.184 among white women using the source of

data from the Panel Study of Income Dynamics (PSID, 1985). However, owing to the

different divisions of labor between men and women, imbalance in education expenditure

exists between sons and daughters in Chinese families. It seems that the “breadwinning men

and homemaking women” pattern lets most Chinese traditional parents frequently ignore their

daughters’ education. Many girls have to abandon the opportunity for higher education and

even set to work early for their brothers’ schooling. Therefore, under the background of

Chinese culture the number of brothers may have a larger impact on individuals’ educational

attainment, which might be more appropriate than siblings or sisters as an instrument of

education attainment. Finally, there are two reasons for me pooling the panel data and using
OLS and IV regressions instead of panel regressions. First, the panel data I used is strongly

unbalanced. Second, some individual specific characteristics that I want to mainly examine

(e.g., educational attainment, hukou, number of brothers, etc.) are not changed in accordance

with time sequence and would be omitted in the panel Fixed Effect (FE) model.

4. Data

This study is based on the data obtained from a survey entitled “Preference and Life

Satisfaction Survey”. The survey was conducted by Global COE (Center of Excellence)

project of Osaka University in four countries: Japan began from 2004, United States from

2005, India from 2009, China’s rural areas from 2006 and China’s urban areas from 2007.

The purpose of the survey is to clarify the viewpoint’ correctness about individuals’

rationality and utility function based on the current economics and composed of questions
about the measure of risk aversion, rate of time preference, habit formation, consumption

externality, basic attributes of individual and household and the item attributes related to

family expense and consumption.

For the survey of China’s urban area, both cross-sectional survey and panel survey were

carried out. The cross-sectional survey was carried out in six cities (Beijing, Shanghai,

Guangzhou, Chengdu, Wuhan, and Shenyang) in 2006. The panel survey has been conducted

annually in the same cities as in the cross-sectional survey from 2009 to 2013. However, the

five-year panel sample is strongly unbalanced and consists of totally 5,193 pooled individual

observations.2

2 The strongly balanced panel sample would be reduced to 625 observations without pooling.
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In order to estimate wage function, I restrict my attention to people in work aged

between 20 and 69, then the sample size is reduced to 3272. The education level are sorted

into 7 levels from low to high – undergraduate primary education or unschooling, primary
school education, junior high school education, high school education, junior college

education, undergraduate university education, and university degree or above – to describe

individual’s educational attainment. Figure 1 provides the distribution of education levels. I

transform the levels of education into schooling according to the following rules presented in

Table 1.

Regarding other independent variables in the regressions, I use a dummy variable

describing whether or not the respondent is married and define the respondent as being

married if he or she has a spouse or de facto partner presently. I also use gender dummy, age,

age squared, hukou dummy, labor intensity3, household size, year dummies, working years

dummies, company size dummies, occupation dummies, occupation form dummies, and

industry dummies. After dropping observations with missing information on these variables,

the final sample consists of 3267 observations including 1833 men and 1434 women.

Figure 1 Level of education.

Table 1. Transformation between educational attainment and schooling

Level Educational attainment Schooling

1 Undergraduate primary education or unschooling 0 year
2 Primary school education 6 years

3 Junior high school education 9 years

4 High school education 12 years

5 Junior college education 15 years

6 Dropped out from university 14 years

08 University degree or above 16 years

3 Labor intensity is determined by the usual work quantity per unit time. The extend of labor
intensity is recognized from low to high: working with considerable ease, working with a little
ease, working without any ease, working as hard as possible, working to the utmost.
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The descriptive statistics of the variables used in this analysis are reported in Table 2.

Income is the sum of yearly earning in all forms from the current job in the year before the

survey conducted (including regular wages and bonuses) and the average income of
individuals with current job in the sample is 40934.58 RMB, which is slightly higher than the

average income of urban workers in China with 37249.8 RMB (China statistical yearbook

2009-2013) because these 6 cities in the sample are more developed than the average level of

urban areas in China. The hukou dummy variable showing whether or not the respondent is

an urban resident indicates that there are only 5.79% rural migrants in the sample for the

reason that the survey was conducted in major cities. The average schooling is 12.042, which

is slightly higher than high school level of 12 years. In contrast, the average levels of parents’

education are 8.452 and 7.540 for fathers and mothers, respectively, which are lower than

junior high school level of 9 years.

Table 2. The descriptive statistics of variables (N=3267)

Variable Mean Std. Dev. Mean Std. Dev.

Income（100RMB) 409.346 519.519 Occupation dummies

Year2009(base) 0.2384 0.4262 Sales(base) 0.1922 0.3941

Year2010 0.1760 0.3809 Clerical 0.2972 0.4571

Year2011 0.1215 0.3268 Manager 0.0667 0.2496

Year2012 0.2853 0.4516 Professional 0.0955 0.2939

Year2013 0.1788 0.3832 Service worker 0.1772 0.3819

Gender(female) 0.4389 0.4963 Blue-collar 0.1659 0.3720

Age 38.6489 10.4442 Agriculture, forestry and fisheries 0.0024 0.0494

Urban hukou 0.9421 0.2335 Occupation form dummies

Respondent's schooling 12.0422 2.7542 Company manager(base) 0.0181 0.1332

Father's schooling 8.4515 3.2660 Company employee 0.5155 0.4998

Mother's schooling 7.5399 3.6678 Public servant 0.0150 0.1216

Brothers 0.7793 0.8657 Self-employee 0.1252 0.3310

Marriage 0.7827 0.4125 Family employee 0.0732 0.2604

Household size 2.9939 0.7567 State owned 0.2531 0.4349

Labor intensity 3.6180 1.0163 Industry dummies

Working years dummies Manufacturing(base) 0.1500 0.3571

Less than one year(base) 0.0591 0.2358 Agriculture, forestry and fisheries 0.0104 0.1015

1-5years(less than 5 years) 0.4062 0.4912 Mining 0.0135 0.1153

5-10years(less than 10 years) 0.2749 0.4465 Construction 0.0741 0.2619

10-20years(less than 20years) 0.1628 0.3693 Wholesaler 0.1928 0.3946
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Table 2. The descriptive statistics of variables (N=3267) (continued)

Variable Mean Std. Dev. Mean Std. Dev.

20-30yeras(less than 30years) 0.0698 0.2548 Finance, insurance 0.0612 0.2398

30-40years(less than 40 years) 0.0263 0.1601 Real estate 0.0410 0.1984

Over 40 years 0.0009 0.0303 Transportation, telecommunication 0.0808 0.2726

Company size dummies Supply 0.0269 0.1619

1-5 workers 0.1913 0.3934 Service 0.3043 0.4602

6-29 workers 0.1426 0.3498 Education 0.0263 0.1601

30-99 workers 0.2372 0.4254 Others 0.0187 0.1354

100-299 workers 0.2192 0.4137 Shanghai 0.1631 0.3696

300-499 workers 0.0710 0.2569 Beijing 0.1576 0.3645

500-999 workers 0.0533 0.2246 Chengdu 0.1840 0.3875

1000-4999 workers 0.0624 0.2420 Guangzhou 0.1638 0.3701

Over 5000 workers(base) 0.0080 0.0889 Shenyang 0.1680 0.3740

Wuhan 0.1635 0.3698

5. Results and discussions
5.1 Effects of instrumental variables on respondent’s schooling

The middle column of Table 3 shows the effects of three instrumental variables on the

respondent’s completed education. We can see that both the coefficients of father’s and

mother’s schooling are positively significant, while that of the numbers of brothers is

negatively significant. The latter illustrates that one might lose the opportunity to be educated

with the increase in the number of his/her brothers. In addition, by taking the medium of

educational years for those dropouts, respondents’ educational years can be obtained sketchily.

Table 3 also provide the result of return to mean parental educational years on completed

schooling in the rightmost column and the coefficient is 0.385, slightly lower than 0.4

obtained by Card (1999) and Yasui and Sano (2009).

Table 3. Regression of instrument variables on the respondent’s schooling

(1) (2)

Father's schooling 0.2905 (0.0220)***

Mother's schooling 0.0776 (0.0195)***

Numbers of brothers -0.4264 (0.0506)***

Mean of parental educational years 0.3853 (0.0130)***

R-squared 0.2364 0.2126

Note：Standard errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01
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5.2 Wu-Hausman and Sargan tests

The OLS and IV regression results are reported in Tables 4 and 5, respectively. In both

tables, Model 1 runs basic attributes of the respondent on personal income. Models 2 to 5
extend Model 1 by controlling successively company size, occupations, occupation forms,

and industries, respectively.

Concerning the issue of which model of OLS and IV is more reliable, Wu-Hausman tests

are performed and the results are reported in the second line from the bottom of Table 5. The

null hypothesis that schooling is an exogenous variable is statistically rejected in all models,

suggesting that the IV regression is more reliable. Tests of overidentifying restrictions are

also performed and the results are reported in the last line from the bottom of Table 5. Based

on the results of Sargan test, I accept the null hypothesis that the instrumental variables

selected are uncorrelated with the error term in the main regression and thus they are valid.

5.3 Factors affecting personal income

Results based on the IV regression and presented in Table 5 are to be discussed in this
subsection. In regard to the factors affecting personal income, first, all the year dummies are

positively significant and show an increasing trend of personal income year by year.

Meanwhile, I find that the variable of female is significantly negative in all the models, which

suggests that male employees have more advantages than females in earnings. This result is

consistent with those in Byron and Manaloto (1990) and Khan(1996). The result that age is

positively significant and age squared is negatively significant suggests an inverted U-shaped

of age on personal income. It is calculated that individuals earn their highest income at the

age of 46 to 50 according to different models. In addition, urban hukou is estimated with

significantly negative sign, exhibiting an unanticipated result that the respondent who has an

urban hukou earns less. This result is inconsistent with those from most previous studies that

wage differentials exist between rural-migrants and urban residents. A possible reason for

leading to this result is that compared to usual rural-migrants who are almost undoubtedly to
be treated differently in the workplaces and labor market in China, those rural-migrants in my

sample are unusual rural-migrants. This is because that, first, the survey focused on the city

dwellers, while most usual rural-migrants live in the dormitory of the firms they work and

normally do not have a registered address to receive the questionnaires; and second, their

income, on average, is 47674.07 RMB, which is not particularly higher than the average

income (40520.75 RMB) of local workers. .

Schooling is the most often analyzed factor affecting personal income in previous studies.

Consistent with those results, in my study schooling is also estimated with significantly

positive signs in all the models. By controlling company size, occupation, occupation form,

and industry, the returns of schooling shift from 0.126 to 0.087, obviously lager than the OLS

estimates, which is consistent with most previous studies (Heckman and Li, 2004; Li and Luo,
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2004; Chen and Hamori, 2009). Card (1999) tried to explain why the IV estimate is relatively

higher than its OLS counterpart. According to his main explanation, the schooling choices of

individuals who would otherwise have relatively low schooling can be affected by some
factors just like compulsory schooling or the accessibility of schools. If these individuals keep

the marginal returns to schooling higher than average, then instrumental variables estimators

based on compulsory schooling or school proximity might be expected to provide estimated

returns to schooling larger than the OLS estimates. It is to say that underlying heterogeneity

in the returns to education is also potentially important. In addition, Chen and Hamori (2009)

presented an explanation that OLS may underestimate the true rates of return to schooling for

men and it may further underestimate the true rates for women if the endogeneity and sample

selection biases are not controlled for. They found that OLS estimates of the returns to

education for men are slightly higher than those for women, while the IV estimates for

women are higher than for men, and the difference increases after correcting for selectivity

biases. To check this explanation, I solely run the regression of schooling on personal income

for males and females, using both OLS and IV models. The results provided in Table 6
exhibit that although the coefficients of schooling are both larger for men than women, the

disparity is smaller in IV model than in the OLS model. Li et al. (2012) stated that the reasons

of the low true return to education and the high ability bias are due to the Chinese education

system. In order to let the students pass the nationwide college entrance exam, the rest of the

school time is spent on preparation for the college entrance exams and the teaching is also

focused on exam-taking techniques which usually do no help with the knowledge and skills

that needed for future life and work (Han and Yang, 2011). Such kind of schooling, as a result,

has a low return in the workplace.

I also supplementally estimate the effect of education on personal income by using the

level of educational attainment instead of schooling based on several considerations. First,

some respondents have reported that they did not graduate from the corresponding university.

Although I treated it as 14 years, it might underestimate or overestimate respondents’ real
educational levels. Second, there are slight differences in asking the level of education in each

year’s questionnaire, so that the educational years might not be accurately calculated. Third,

the Chinese educational system was standardized in 1977, and the length of junior high

school and senior high school had been two years each in some provinces before then. Even

in the late 1990s, Five-Year Training school for Elementary Education was implemented in

some backward areas in order to popularize primary education. Results based on the level of

educational attainment are provided in Appendixes 1-a and 1-b. I do not find big differences

between these and those based on schooling.

Marriage is positively significant in four models except Model 5, indicating a certain

effect on personal income. Household size, however, is not significant in any models. This

result is not surprising because most households have the same number of people (i.e., parents
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plus one child) due to the one-child policy conducted from the end of 1978 in China. The

result that working years are estimated to be insignificant in most models seems interesting to

me because wages are usually in proportion to seniority in Japan and the wage index rises
along with the service years increase and the increment speed becomes highest between

20-29years (Data book of international labor comparison, 2015). Giorgio and Kenn(1996)

found that tenure effects on earnings are significantly positive in Japan. However, China’s

situation is different from Japan. Employee earnings are mainly measured by his/her position

rather than seniority and some people even take advantage of job-hopping to seek

opportunities for promotion. As an additional remark, I also use a continuous variable of

working by taking the medium according to different ranges of working years to examine its

effect.4 The results presented in Appendixes 2a and 2b show that there is still no significant

relationship between working years and personal income in all the five models, no matter

which estimation method is used. 5

The estimated results of company size indicate that workers may earn more in larger

organizations in China. Meanwhile, occupation, occupation form, and industry estimates
generally exhibit the fact that there are wage gaps among job types and industries. For

example, managers and professionals earn more than salesmen, service workers and

blue-collars earn less than salesmen, private company managers have the highest income than

others, wages of employees in manufacturing are higher than those in most other industries.

In addition, by adding these variables related to respondents’ employment, the R-square in IV

(resp. OLS) regression increases from 0.133 (resp. 0.193) to 0.293 (resp. 0.330), which

implies a 120% (resp. 73%) improvement in model specifications.

4 The option “over 40 years” is turned into 41 years by calculating the medium of 40 and 42 (i.e., official
retirement age of 60 minus legal labor age of 18).
5 I also use a dummy variable describing respondents’ seniority (the length of service in the current workplace ),
but again it is not significant in all the models.
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Table 4. Results for OLS model on personal income

Model 1 Model 2 Model 3 Model 4 Model 5

Year dummy: year 2009 as the base

Year 2010 0.0715** 0.0726** 0.0813*** 0.0828*** 0.0808***

Year 2011 0.151*** 0.152*** 0.177*** 0.176*** 0.177***

Year 2012 0.318*** 0.318*** 0.310*** 0.306*** 0.312***

Year 2013 0.394*** 0.396*** 0.376*** 0.371*** 0.382***

Gender(female) -0.220*** -0.220*** -0.198*** -0.193*** -0.175***

Age 0.0338*** 0.0348*** 0.0413*** 0.0399*** 0.0433***

Age squared -0.000426*** -0.000437*** -0.000505*** -0.000484*** -0.000525***

Urban hukou -0.127*** -0.137*** -0.116*** -0.116*** -0.116***

Schooling 0.0653*** 0.0650*** 0.0369*** 0.0353*** 0.0346***

Marriage 0.0695** 0.0633** 0.0430 0.0476* 0.0352

Household size -0.0256* -0.0226* -0.0267** -0.0267** -0.0248**

Labor intensity 0.00587 0.00520 0.00812 0.00648 0.00795

Working years: less than one year as the base

1-5years(less than 5 years) -0.00856 -0.0108 -0.0331 -0.0278 -0.0252

5-10years(less than 10 years) 0.0696 0.0601 0.0325 0.0234 0.0203

10-20years(less than 20years) 0.104** 0.0967* 0.0291 0.0256 0.0261

20-30yeras(less than 30years) -0.0915 -0.0888 -0.0608 -0.0532 -0.0574

30-40years(less than 40 years) 0.0291 0.0473 0.0985 0.0948 0.0760

Over 40 years -0.174 -0.150 -0.159 -0.190 -0.240

Company size: over 5000 workers as the base

1-5 workers -0.0916 -0.00675 -0.292*** -0.254**

6-29 workers -0.130* -0.0153 -0.256** -0.225**

30-99 workers -0.0981 -0.0123 -0.236** -0.216**

100-299 workers -0.0430 0.0412 -0.169 -0.148

300-499 workers -0.156** -0.0496 -0.264** -0.244**

500-999 workers -0.166** -0.0997 -0.298*** -0.274**

1000-4999 workers -0.102 0.0277 -0.165 -0.166

Occupation: sales as the base

Office clerk 0.00397 0.0435 0.0269

Manager 0.562*** 0.537*** 0.513***

Professional 0.212*** 0.225*** 0.230***

Service worker -0.235*** -0.220*** -0.174***

Blue-collar -0.283*** -0.258*** -0.289***
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Table 4. Results for OLS model on personal income (continued)

Model 1 Model 2 Model 3 Model 4 Model 5

Agriculture, forestry and fisheries 0.146 0.172 0.212

Occupation form: private company manage as the base

Private company employee -0.189*** -0.174**

Public servant -0.512*** -0.546***

Self-employed -0.0576 -0.0453

Family employee -0.229*** -0.212**

State-owned company employee -0.261*** -0.248***

Industry: manufacturing as the base

Agriculture, forestry and fisheries -0.152

Mining -0.161**

Construction -0.0147

Wholesaler -0.0874**

Finance, insurance -0.0114

Real estate -0.100*

Transportation, telecommunication -0.115***

Supply -0.126**

Service -0.177***

Education -0.146**

Others 0.278***

Constant term 4.359*** 4.448*** 4.584*** 5.042*** 5.032***

Sample size 3267 3267 3267 3267 3267

R-square 0.193 0.197 0.305 0.314 0.330

Note: Standard errors and t-statistics are omitted here due to spaces constraint. * p < 0.1; ** p < 0.05; *** p < 0.01
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Table 5. Results for IV model on personal income.

Model 1 Model 2 Model 3 Model 4 Model 5

Year dummy: year 2009 as the base

Year2010 0.0614* 0.0609* 0.0711** 0.0733** 0.0706**

Year2011 0.135*** 0.134*** 0.160*** 0.160*** 0.160***

Year2012 0.304*** 0.303*** 0.300*** 0.297*** 0.303***

Year2013 0.373*** 0.372*** 0.362*** 0.359*** 0.369***

Gender(female) -0.204*** -0.203*** -0.189*** -0.186*** -0.167***

Age 0.0355*** 0.0345*** 0.0400*** 0.0388*** 0.0418***

Age squared -0.000363*** -0.000347*** -0.000427*** -0.000417*** -0.000452***

Urban hukou -0.180*** -0.192*** -0.155*** -0.152*** -0.151***

Schooling 0.126*** 0.132*** 0.0930*** 0.0866*** 0.0871***

Marriage 0.0813*** 0.0730** 0.0505* 0.0536* 0.0424

Household size -0.00919 -0.00482 -0.0129 -0.0145 -0.0122

Labor intensity 0.0146 0.0103 0.00997 0.00819 0.0101

Working years: less than one year as the base

1-5years(less than 5 years) -0.00180 -0.00143 -0.0263 -0.0226 -0.0217

5-10years(less than 10 years) 0.0815* 0.0763 0.0432 0.0333 0.0292

10-20years(less than 20years) 0.127** 0.134** 0.0604 0.0521 0.0504

20-30yeras(less than 30years) -0.106* -0.08051 -0.0680 -0.0633 -0.0695

30-40years(less than 40 years) 0.0391 0.0797 0.106 0.0990 0.0815

Over 40 yeras -0.105 -0.072& -0.134 -0.171 -0.222

Company size: over 5000 workers as the base

1-5 workers 0.0135 0.0245 -0.235** -0.186

6-29 workers -0.0925 -0.0144 -0.229** -0.189*

30-99 workers -0.0739 -0.0119 -0.210** -0.181*

100-299 workers -0.0175 0.0426 -0.146 -0.117

300-499 workers -0.127* -0.0524 -0.244** -0.215**

500-999 workers -0.134* -0.0926 -0.273** -0.242**

1000-4999 workers -0.0997 -0.00550 -0.174 -0.172

Occupation: sales as the base

Office clerk -0.0351 -0.0210 -0.0386

Manager 0.409*** 0.402*** 0.374***

Professional 0.134*** 0.152*** 0.160***

Service worker -0.230*** -0.221*** -0.178***

Blue-collar -0.260*** -0.247*** -0.285***



15

Table 5. Results for IV model on personal income (continued)

Model 1 Model 2 Model 3 Model 4 Model 5

Agriculture, forestry and fisheries 0.187 0.210 0.273

Occupation form: private company manage as the base

Private company employee -0.179** -0.165**

Public servant -0.465*** -0.469***

Self-employed -0.0481 -0.0349

Family employee -0.211** -0.192**

State-owned company employee -0.223*** -0.206***

Industry: manufacturing as the base

Agriculture, forestry and fisheries -0.189*

Mining -0.139

Construction -0.0115

Wholesaler -0.101***

Finance, insurance -0.0239

Real estate -0.106**

Transportation, telecommunication -0.120***

Supply -0.113*

Service -0.184***

Education -0.206***

Others 0.221***

Constant term 3.429*** 3.424*** 3.845*** 4.328*** 4.304***

Sample size 3267 3267 3267 3267 3267

R-square 0.134 0.127 0.263 0.279 0.294

Wu-Hausman test for gendogeneity 35.1309*** 37.4025*** 17.968*** 14.8120*** 15.7357***

Sargan test for overidentifying

restrictions
0.5681 0.3399 0.1086 0.2676 0.1092

Note: Standard errors and t-statistics are omitted here due to spaces constraint. * p < 0.1; ** p < 0.05; *** p < 0.01
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Table 6. Returns to schooling by gender

OLS IV

Male Female Male Female

Schooling 0.0337 0.0257 0.0795 0.0771

(0.0052)*** (0.0060)*** (0.0174)*** (0.0222)***

Note: Standard errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01

Dependent variable is log income.

5.4 IV estimation by gender and occupation

The IV results separately estimated by gender are reported in Table 7 to ascertain gender

differentials. Comparing the coefficients of year 2013 between males and females, we find

that although women earn less than men, the female workers’ growth in wages (i.e., 0.417) is

higher than that of males (i.e., 0.332) during the 5 years. It is possibly due to the development

of women’s education and the increase of female labor force participation. The effect of

height on personal income is found to be positively significant in males but not females,

partly supporting the evidence found in Judge and Cable (2004).6 In addition, males and

females are found to reach peak income at different ages – males at 49 and females at 44. This
result is plausible because the difference in peak income age between males and females is 5

years, which exactly equals to the difference in current official retirement age for males (age

of 60) and females (age of 55) in China.

Table 7. IV estimation results separated by gender

Male Female

Year dummy: year 2009 as the base

Year2010 0.0456 (0.0362) 0.106 (0.0427)**

Year2011 0.143 (0.0405)*** 0.189 (0.0491)***

Year2012 0.243 (0.0334)*** 0.369 (0.0374)***

Year2013 0.332 (0.0378)*** 0.417 (0.0430)***

Age 0.0425 (0.00983)*** 0.0404 (0.0118)***

Age squared -0.000432 (0.000118)*** -0.000458 (0.000152)***

Height 0.0129 (0.00284)*** 0.00402 (0.00339)

Urban hukou -0.138 (0.0501)*** -0.106 (0.0659)

Schooling 0.0798 (0.0188)*** 0.0773 (0.0227)***

Marriage 0.0432 (0.0396) 0.0540 (0.0419)

6 I cannot add the variable of height in main regressions of Tables 4 and 5 because of the strong correlation
between gender and height.
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Table 7. IV estimation results separated by gender (continued)

Male Female

Household size -0.0202 (0.0161) -0.0260 (0.0204)

Labor intensity 0.00808 (0.0121) 0.0305 (0.0140)**

Working years: less than one year as the base

1-5years(less than 5 years) -0.0235 (0.0531) -0.0809 (0.0613)

5-10years(less than 10 years) 0.0305 (0.0562) -0.0252 (0.0670)

10-20years(less than 20years) 0.120 (0.0613)* -0.109 (0.0720)

20-30yeras(less than 30years) -0.0750 (0.0697) -0.0672 (0.0861)

30-40years(less than 40 years) 0.0334 (0.0824) 0.177 (0.163)

Over 40 yeras -0.389 (0.356) 0.297 (0.568)

Company size: over 5000 workers as the base

1-5 workers -0.175 (0.148) -0.176 (0.168)

6-29 workers -0.0822 (0.141) -0.272 (0.156)*

30-99 workers -0.154 (0.139) -0.183 (0.155)

100-299 workers -0.0871 (0.139) -0.136 (0.154)

300-499 workers -0.165 (0.143) -0.243 (0.160)

500-999 workers -0.289 (0.143)** -0.163 (0.163)

1000-4999 workers -0.188 (0.142) -0.0929 (0.161)

Occupation: sales as the base

Office clerk -0.0855 (0.0493)* 0.0195 (0.0588)

Manager 0.402 (0.0734)*** 0.330 (0.0971)***

Professional 0.0575 (0.0562) 0.430 (0.0816)***

Service worker -0.220 (0.0464)*** -0.104 (0.0497)**

Blue-collar -0.268 (0.0510)*** -0.276 (0.0595)***

Agriculture, forestry and fisheries 0.295 (0.377) 0.278 (0.264)

Occupation form: private company manage as the base

Private company employee -0.183 (0.0796)** 0.164 (0.176)

Public servant -0.657 (0.187)*** 0.0417 (0.255)

Self-employed 0.0532 (0.0952) 0.103 (0.187)

Family employee -0.243 (0.102)** 0.141 (0.190)

State-owned company employee -0.216 (0.0874)** 0.0565 (0.177)

Industry: manufacturing as the base

Agriculture, forestry and fisheries -0.150 (0.132) -0.379 (0.168)**

Mining -0.233 (0.107)** -0.0324 (0.128)

Construction -0.0349 (0.0493) 0.0529 (0.0687)

Wholesaler -0.0884 (0.0479)* -0.108 (0.0543)**



18

Table 7. IV estimation results separated by gender (continued)

Male Female

Finance, insurance 0.0409 (0.0569) -0.116 (0.0751)

Real estate -0.0158 (0.0687) -0.226 (0.0833)***

Transportation, telecommunication -0.0537 (0.0477) -0.238 (0.0714)***

Supply -0.112 (0.0676)* -0.0628 (0.122)

Service -0.179 (0.0416)*** -0.186 (0.0488)***

Education -0.297 (0.0903)*** -0.189 (0.0975)*

Others 0.180 (0.0890)** 0.357 (0.134)***

Constant term 2.148 (0.493)*** 3.300 (0.628)***

Sample size 1833 1434

R-square 0.352 0.288

Note: Standard errors and t-statistics are omitted here due to spaces constraint. * p < 0.1; ** p < 0.05; *** p < 0.01

The IV results separately estimated by occupations are reported in Table 8 to ascertain

occupation differentials.7 Employee’s income rises faster when they are salesmen, service

workers, and blue-collars. Only managers have no statistical increase in income despite that

they earn the highest wage comparing with people engaged in other jobs. The gender

coefficient is insignificant only in professionals, which might be attributed to women’s lower
participation rate for technical jobs (69% male and 31% female). Moreover, Magnani and Zhu

(2010) stated that professionals and technical jobs require more skills and experience,8

people holding this job are thus less easily substitutable than other types of occupations, such

as service workers. The effect of age is insignificant in managers. It is plausible because most

companies in China tend to provide management positions based on one’s ability but not

his/her age. The return to labor intensity is statistically significant for sales and blue-collars,

however, in opposite directions. It is easy to understand that working intensity is in direct

proportion to income for blue-collars because in most cases they get their wages according to

their performance. Why is the same evidence not found in salesmen? A possible explanation

might be that the most important factor for salesmen in China is personal connections other

than hard working. Salesmen often work hard to build personal connections at the early stages

of their career and get the benefits of it without spending a lot of energy in the later stages.

7 Observations to “Agriculture, forestry and fisheries” are omitted for the number of respondents
engaged in Agriculture, forestry or fisheries are too small (accounted for only 0.24% of the all).
8 The results that working years is only significant for professionals might explain this.
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Table 8. IV estimation results separated by occupation

(1) (2) (3) (4) (5) (6)

Office clerk Sales Manager Professional Service worker Blue-collar

Year dummy: year 2009 as the base

Year2010 0.0145 0.149 -0.351 0.0600 0.137 0.149

(0.0516) (0.0628)** (0.184)* (0.0991) (0.0624)** (0.0559)***

Year2011 0.0323 0.244 -0.397 0.0582 0.289 0.355

(0.0577) (0.0722)*** (0.219)* (0.120) (0.0679)*** (0.0627)***

Year2012 0.206 0.363 -0.139 0.228 0.385 0.471

(0.0453)*** (0.0573)*** (0.154) (0.0835)*** (0.0594)*** (0.0534)***

Year2013 0.274 0.446 -0.248 0.211 0.547 0.557

(0.0502)*** (0.0642)*** (0.188) (0.0899)** (0.0708)*** (0.0680)***

Gender(female) -0.141 -0.269 -0.325 0.0936 -0.159 -0.286

(0.0326)*** (0.0429)*** (0.133)** (0.0648) (0.0432)*** (0.0392)***

Age 0.0459 0.0522 -0.0319 0.0778 0.0425 0.0434

(0.0142)*** (0.0174)*** (0.0543) (0.0227)*** (0.0165)** (0.0155)***

Age squared -0.000518 -0.000456 0.000604 -0.000924 -0.000443 -0.000568

(0.000184)*** (0.000208)** (0.000674) (0.000264)*** (0.000197)** (0.000176)***

Urban hukou -0.101 -0.361 0.126 0.0464 -0.160 0.00141

(0.0842) (0.0751)*** (0.235) (0.122) (0.0968)* (0.0947)

Schooling 0.0594 0.132 0.192 0.0384 0.138 0.0685

(0.0235)** (0.0248)*** (0.103)* (0.0313) (0.0451)*** (0.0300)**

Marriage 0.0892 0.00787 0.444 -0.146 0.0188 0.0819

(0.0462)* (0.0701) (0.187)** (0.0995) (0.0724) (0.0716)

Household size -0.00875 -0.0182 0.0588 -0.0470 -0.0642 -0.0142

(0.0215) (0.0306) (0.0614) (0.0388) (0.0345)* (0.0294)

Labor intensity 0.00556 -0.0471 0.0428 0.0416 0.00421 0.0506

(0.0168) (0.0193)** (0.0587) (0.0319) (0.0203) (0.0205)**

Working years -0.000447 -0.00133 -0.0114 0.00731 0.00378 0.0000722

(0.00289) (0.00373) (0.0150) (0.00424)* (0.00309) (0.00209)

Constant term 4.141 3.467 3.591 3.896 3.118 3.584

(0.421)*** (0.491)*** (2.126)* (0.681)*** (0.678)*** (0.505)***

Sample size 971 628 218 312 579 542

Note: Standard errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01

6. Policy implications

Educational level serves as an important factor of human capital to positively affect
personal income. Psacharopoulos et al. (1994) found that social and private rates of return are

highest for primary education, and followed by secondary education. At the same time,

females experience a higher rate of return to schooling than do males. Angrist and Krueger
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(1990) studied the effect of compulsory school attendance on schooling and earnings using

the difference in season of birth. Their estimates suggested that as many as 25 percent of

potential dropouts stay on in school owing to compulsory schooling laws. Combine with the
results of returns to education just examined, we can find implementing compulsory

schooling laws is effective to enlarge the coverage of education and enhance the level of

education of the country as a whole. The proportion of national financing education expenses

in GDP and the proportion of education expenses in financial expenditure in China are still

not satisfied. Although China, with its educational appropriations as 4.28% of GDP, has

already exceeded the lowest level measuring a country’s education level worldwide (i.e., 4%),

it is still necessary to increase government expenditure in compulsory education, such as

comprehensively implementing the urban and rural compulsory education policy and

gradually developing 12-year compulsory schooling laws instead of 9-year that has been

implemented in some areas of China9. In addition, altering the equality between male and

female education can also be an important strategy to promote long-term average income and

reduce wage gap between males and females.
There are some influential factors on personal income that are inherent and

unchangeable, such as gender, hukou, and physical height. It is no doubt that all these factors

are more or less related to individuals’ productivity, but many previous studies have also

pointed out that discrimination on these factors may be a significant reason on wage

differentials indeed. My results indicate that male workers earn more compared with females.

Frieze et al. (1990) found that women are more often reported experiencing discrimination,

and they typically regard this as general discrimination against women. Howbeit fewer men

perceived any discrimination. Heineck (2005) stated that height, as a kind of health human

capital, not only can make differences in labor productivity, but also might be a

discriminatory factor because tallness is possibly associated with strength and success. Wage

differentials can be caused by other factors further than gender and height, and certainly,

these differentials exist in Chinese labor market which cannot be simply ascribed to
productivity. To combat income inequality, Chinese government should take some measures

to eliminate the discrimination, such as the establishment of law against discrimination on job

hunting to ensure the workers’ equal opportunity in labor market.

7. Conclusion

In this paper, I conduct an empirical analysis on examining the factors effecting personal

income in urban China using survey data from 2009 to 2013. I find that besides educational

level, a number of other factors also significantly affect personal income. Differences between

males and females as well as among different occupations are also investigated.

9 Implemented in Zhuhai, and some pilot areas in Shenzhen, Fuzhou , Ningbo and Jinan.
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Statistical tests suggest that the IV approach treating education as an endogenous

variable is more valid than the OLS approach. However, as Card (1999) indicated that the

addition of controls for family background can reduce the biases in the measured return to
education, but may still lead to an upward-biased estimate of the average marginal return to

schooling unless all of the unobserved ability components are absorbed by the family

background controls. In this study, it is unable to find better instrumental variables for

education than those currently used because of the limitation of the questions asked. Using

better instrumental variables that can control all of the unobserved ability components might

lead to more accurate results. Therefore, I consider making this hard task my next challenge.

Acknowledgment

I would like to thank Prof. Junyi Shen and Prof. Kazufumi Yugami for many helpful

suggestions and comments. I am also grateful to Global COE program of Osaka University

for providing me the data that we used in this paper. All the views expressed in this paper and
any errors are the sole responsibility of my own.

Reference

Angrist, J. & A. Krueger. (1990). Does Compulsory School Attendance Affect Schooling and

Earnings? NBERWorking Paper No.3572

Bound, J. & D. Jaeger. (1996). On the Validity of Season of Birth as an Instrument in Wage

Equations: A Comment on Angrist and Krueger’s “Does Compulsory School Attendance

Affect Schooling and Earnings?”. Working Paper no.5835 (NBER, Cambridge, MA).

Brown, R., M. Moon & B. Zoloth. (1980). Incorporating Occupational Attainment in Studies

of Male-Female Earnings Differentials. The Journal of Human Resources, 15, 1, 3-28.

Brunello, G. & K. Ariga. (1997). Earnings and Seniority in Japan: A Re-appraisal of the

Existing Evidence and a Comparison with the UK. Labour Economics, 4, 47-69.

Butcher, K. & A. Case. (1994). The Effect of Sibling Sex Composition on Women’s
Education and Earnings. The Quarterly Journal of Economics, 109, 3, 531-563.

Databook of International Labour Statistics 2015. The Japan Institute for Labour Policy and

Training.

Card, D. (1999) The Causal Effect of Education on Earnings. Handbook of Labor Economics,

3, 1801-1863.

Chan, KW. & L. Zhang. (2009). The Hukou System and Rural-urban Migrants in China:

Processes and Changes. The China Quarterly, 160, 818-855.

Chen, G. & S. Hamori. (2009). Economic Returns to Schooling in Urban China: OLS and the

Instrumental Variables Approach. China Economic Review, 20, 143-152.



22

Chen, Y. & S. Feng. (2011). Parental Education and Wages: Evidence from China. Frontiers

of Economics in China, 6, 568-591.

Cheng, Z., F. Guo., G. Fei & X. Yuan. (2013). Employment and Wage Discrimination in the
Chinese Cities:A Comparative Study of Migrants and Locals, Habitat International,

39,246-255 China Statistical Yearbook 2009-2013. Chinese Statistics Press, Beijing.

Frieze, I., J. Olson & D. Good. (1990). Perceived and Actual Discrimination in the Salaries of

Male and Female Managers. Journal of Applied Social Psychology, 20, 1, 46-67.

Griliches, Z. (1977). Estimating the Returns to Schooling: Some Econometric Problems.

Econometrica, 45, 1-22.

Hamermesh, D. & J. Biddle. (1994). Beauty and the Labor Market. American Economic

Review, 84, 1174-1194.

Han, M. & X. Yang. (2001). Educational Assessment in China: Lessons from History and

Future Prospects. Assessment in Education: Principles, Policy and Practice, 8, 5-10.

Hanoch, G. (1967). An Economic Analysis of Earnings and Schooling. The Journal of Human

Resources, 2, 3, 310-329.
Heckman, J. & X. Li. (2004). Selection Bias, Comparative Advantage and Heterogeneous

Returns to Education: Evidence from China in 2000. Pacific Economics Review, 9,

155-171.

Hechman, J., L. Lochner & P. Todd. (2003). Fifty Tears of Mincer Earnings Regression.

NBERWorking Paper No. 9732.

Heineck, G. (2005). Up in the Skies? The Relationship between Body Height and Earnings in

Germany. Labour, 19, 3, 469-489.

Hensley, W. & R. Cooper. (1987) Height and Occupation Success: A Review and Critique.

Psychological Reports, 60, 3, 843-849.

Huang, C., H. Li, P. Liu et al. (2009). Why Does Spousal Education Matter for Earnings?

Assortative Mating and Cross-Productivity. Journal of Labor Economics, 27, 633-652.

Hurtz, G. & J. Donovan. (2000). Personality and Job Performance: The Big Five Revisited.
Journal of Applied Psychology, 85, 6, 869-879.

Judge, T.& D.Cable. (2004). The Effect of Physical Height on Workplace Success and

Income:Preliminary Test of a Theoretical Model. Journal of Applied Psychology, 89,

428-441.

Khan, A. (1996). The Impact of Recent Macroeconomics and Sectoral Changes on the Poor

and Women in China. International Labour Organization.

Li, H., P. Liu. & J. Zhang. (2012) Estimating returns to education using twins in urban China.

Journal of Development Economics, 97, 494-504.

Li, H. & Y. Luo. (2004). Reporting Errors, Ability Heterogeneity and Returns to Schooling in

China. Pacific Economic Review, 9, 191-207.

Mincer, J. (1974). Schooling Experience and Earnings. Human Behavior & Social Institutions



23

No.2.

Mushkin, S. (1962). Health as an Investment. Journal of Political Economy, 70, 5, 129-157.

Pingitore, R., B. Dugoni & R. Tindale. (1994). Bias Against Overweight Job Applicants in a
Simulated Employment Interview. Journal of Applied Psychology, 79, 6, 909-917.

Polachek, S. (2003). Proving Mincer Right: Mincer’s Overtaking Point and the Life-cycle

Earnings Distribution. Jacob Mincer A Pioneer of Modern Labor Economics, 81-108.

Psacharopoulo, G., E. Velez & H. Patrinos. (1994). Education and Earnings in Paraguay.

Economics of Education Review, 13, 4, 321-327

Wang, L. (2013). How Does Education Affect the Earnings Distribution in Urban China?

Oxford Bulletin of Economics and Statistics, 75, 435-454.

Wang, X., B. Fleisher, Li. H et al. (2014). Access to College and Heterogeneous Returns to

Education in China. Economics of Education Review, 42, 78-92.

Willis, R. (1987). Wage Determinants: A Survey and Reinterpretation of Human Capital

Earnings Functions. Handbook of Labor Economics, 1, 525-602.

Magnani, E. & Zhu, R. (2012). Gender Wage Differentials among Rural-urban Migrants in
China. Regional Science and Urban Economics, 42, 779-793

Yasui, K. & K. Sano. (2009). The Causal Effect of Education on Wages: A Survey of Methods

and a New Estimate for Japan. The Japanese Journal of Labor Studies, 588, 16-33. in

Japanese.



24

Appendix 1-a. OLS regressions by using educational level

(1) (2) (3) (4) (5)

Year dummy: year 2009 as the base

Year2010 0.0370 0.0385 0.0638** 0.0661** 0.0651**

Year2011 0.119*** 0.120*** 0.160*** 0.160*** 0.162***

Year2012 0.295*** 0.295*** 0.298*** 0.295*** 0.301***

Year2013 0.374*** 0.376*** 0.366*** 0.362*** 0.373***

Gender(female) -0.225*** -0.225*** -0.201*** -0.196*** -0.179***

Age 0.0348*** 0.0360*** 0.0419*** 0.0404*** 0.0437***

Age squared -0.000448*** -0.000461*** -0.000519*** -0.000499*** -0.000538***

Urban hukou -0.113*** -0.122*** -0.106*** -0.107*** -0.107***

Educational level 0.121*** 0.120*** 0.0632*** 0.0601*** 0.0577***

Marriage 0.0759** 0.0703** 0.0467 0.0511* 0.0390

Household size -0.0248* -0.0220* -0.0270** -0.0271** -0.0256**

Labor intensity 0.00539 0.00511 0.00822 0.00654 0.00807

Working years: less than one year as the base

1-5years(less than 5 years) -0.00116 -0.00377 -0.0293 -0.0242 -0.0221

5-10years(less than 10 years) 0.0790* 0.0697 0.0376 0.0282 0.0244

10-20years(less than 20years) 0.113** 0.106** 0.0337 0.0298 0.0295

20-30yeras(less than 30years) -0.0626 -0.0598 -0.0443 -0.0375 -0.0424

30-40years(less than 40 years) 0.0343 0.0514 0.101 0.0973 0.0785

Over 40 years -0.198 -0.172 -0.173 -0.204 -0.252

Company size: over 5000 workers as the base

1-5 workers -0.111 -0.0195 -0.311*** -0.276**

6-29 workers -0.139** -0.0212 -0.268** -0.238**

30-99 workers -0.109 -0.0192 -0.248** -0.229**

100-299 workers -0.0594 0.0317 -0.184* -0.163

300-499 workers -0.175** -0.0599 -0.280*** -0.260**

500-999 workers -0.181** -0.108 -0.311*** -0.289***

1000-4999 workers -0.119 0.0202 -0.177* -0.178*

Occupation: sales as the base

Office clerk 0.0451 0.0494 0.0339

Manager 0.567*** 0.543*** 0.522***

Professional 0.213*** 0.226*** 0.233***

Service worker -0.231*** -0.216*** -0.171***

Blue-collar -0.286*** -0.261*** -0.290***
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Appendix 1-a. OLS regressions by using educational level (continued)

(1) (2) (3) (4) (5)

Agriculture, forestry and fisheries 0.146 0.171 0.203

Private company employee -0.188*** -0.176**

Public servant -0.520*** -0.557***

Self-employed -0.0549 -0.0452

Family employee -0.227*** -0.213**

State-owned company employee -0.261*** -0.250***

Industry: manufacturing as the base

Agriculture, forestry and fisheries -0.139

Mining -0.170**

Construction -0.0154

Wholesaler -0.0829**

Finance, insurance -0.0156

Real estate -0.102*

Transportation, telecommunication -0.108***

Supply -0.124**

Service -0.173***

Education -0.147**

Others 0.282***

Constant term 4.610*** 4.708*** 4.757*** 5.214*** 5.210***

Sample size 3267 3267 3267 3267 3267

R-square 0.190 0.194 0.302 0.311 0.327

Note: Standard errors and t-statistics are omitted here due to spaces constraint. * p < 0.1; ** p < 0.05; *** p < 0.01
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Appendix 1-b. IV regressions by using educational level

(1) (2) (3) (4) (5)

Year dummy: year 2009 as the base

Year2010 -0.0181 -0.0227 0.00982 0.0163 0.0141

Year2011 0.0584 0.0538 0.0992*** 0.104*** 0.105***

Year2012 0.247*** 0.243*** 0.257*** 0.257*** 0.264***

Year2013 0.322*** 0.318*** 0.325*** 0.325*** 0.335***

Gender(female) -0.210*** -0.209*** -0.196*** -0.193*** -0.173***

Age 0.0383*** 0.0372*** 0.0412*** 0.0401*** 0.0424***

Age squared -0.000394*** -0.000375*** -0.000439*** -0.000429*** -0.000458***

Urban hukou -0.167*** -0.174*** -0.143*** -0.141*** -0.139***

Educational level 0.267*** 0.282*** 0.204*** 0.189*** 0.189***

Marriage 0.0992*** 0.0924*** 0.0660** 0.0677** 0.0587*

Household size -0.00245 0.00208 -0.00779 -0.00989 -0.00837

Labor intensity 0.0163 0.0114 0.0110 0.00902 0.0114

Working years: less than one year as the base

1-5years(less than 5 years) 0.0166 0.0180 -0.0109 -0.00882 -0.00963

5-10years(less than 10 years) 0.106** 0.104** 0.0647 0.0531 0.0472

10-20years(less than 20years) 0.155*** 0.166*** 0.0894* 0.0781 0.0738

20-30yeras(less than 30years) -0.0468 -0.0101 -0.0182 -0.0188 -0.0266

30-40years(less than 40 years) 0.0536 0.0991 0.120 0.109 0.0926

Over 40 years -0.138 -0.102 -0.167 -0.203 -0.253

Company size: over 5000 workers as the base

1-5 workers -0.000105 -0.00226 -0.269** -0.221*

6-29 workers -0.102 -0.0333 -0.253** -0.212*

30-99 workers -0.0921 -0.0341 -0.237** -0.205*

100-299 workers -0.0483 0.0126 -0.181* -0.150

300-499 workers -0.162** -0.0870 -0.282** -0.254**

500-999 workers -0.160* -0.116 -0.303*** -0.275**

1000-4999 workers -0.138* -0.0377 -0.218* -0.216*

Occupation: sales as the base

Office clerk -0.0525 -0.0338 -0.0483

Manager 0.355*** 0.356*** 0.335***

Professional 0.0993** 0.121** 0.135***

Service worker -0.216*** -0.209*** -0.168***

Blue-collar -0.258*** -0.249*** -0.286***
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Appendix 1-b. IV regressions by using educational level (continued)

(1) (2) (3) (4) (5)

Agriculture, forestry and fisheries 0.205 0.226 0.275

Occupation form: private company manage as the base

Private company employee -0.172** -0.164**

Public servant -0.468*** -0.467***

Self-employed -0.0352 -0.0293

Family employee -0.194** -0.184**

State-owned company employee -0.205*** -0.192**

Industry: manufacturing as the base

Agriculture, forestry and fisheries -0.166

Mining -0.156*

Construction -0.0123

Wholesaler -0.0922**

Finance, insurance -0.0441

Real estate -0.113**

Transportation, telecommunication -0.102**

Supply -0.0997

Service -0.176***

Education -0.239***

Others 0.205***

Constant term 3.687*** 3.725*** 4.061*** 4.527*** 4.525***

Sample size 3267 3267 3267 3267 3267

R-square 0.094 0.081 0.228 0.249 0.263

(Wu-Hausman)Tests of 52.3451*** 54.9627*** 25.317*** 21.0657*** 21.8989***

(Sargan)Tests of overidentifying 0.1037 0.3071 0.5549 0.7783 0.4797

[p = 0.9495] [p = 0.8577] [p = 0.7577] [p = 0.6776] [p = 0.7868]

Note: Standard errors and t-statistics are omitted here dut to spaces constraint. * p < 0.1; ** p < 0.05; *** p < 0.01
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Appendix 2-a. OLS regressions by using continuous variable of working years

Model 1 Model 2 Model 3 Model 4 Model 5

Year dummy: year 2009 as the base

Year2010 0.0715** 0.0729** 0.0822*** 0.0839*** 0.0819***

Year2011 0.152*** 0.152*** 0.178*** 0.177*** 0.178***

Year2012 0.320*** 0.320*** 0.312*** 0.307*** 0.313***

Year2013 0.389*** 0.393*** 0.375*** 0.371*** 0.381***

Gender(female) -0.224*** -0.224*** -0.203*** -0.197*** -0.179***

Age 0.0421*** 0.0421*** 0.0446*** 0.0423*** 0.0459***

Age squared -0.000525*** -0.000525*** -0.000543*** -0.000512*** -0.000556***

Urban hukou -0.125*** -0.134*** -0.113*** -0.113*** -0.114***

Schooling 0.0642*** 0.0641*** 0.0363*** 0.0347*** 0.0339***

Marriage 0.0801*** 0.0709** 0.0473* 0.0505* 0.0376

Household size -0.0263** -0.0226* -0.0256** -0.0257** -0.0240**

Labor intensity 0.00420 0.00319 0.00619 0.00472 0.00621

Working years -0.000233 0.000266 0.00125 0.00117 0.000785

Company size: over 5000 workers as the base

1-5 workers -0.104 -0.0139 -0.305*** -0.267**

6-29 workers -0.148** -0.0253 -0.270*** -0.238**

30-99 workers -0.113* -0.0232 -0.250** -0.230**

100-299 workers -0.0538 0.0337 -0.180* -0.158

300-499 workers -0.172** -0.0574 -0.275*** -0.254**

500-999 workers -0.193** -0.116 -0.316*** -0.291***

1000-4999 workers -0.135* 0.00654 -0.187* -0.187*

Occupation: sales as the base

Office clerk 0.0379 0.0423 0.0251

Manager 0.563*** 0.536*** 0.512***

Professional 0.213*** 0.226*** 0.231***

Service worker -0.240*** -0.224*** -0.179***

Blue-collar -0.287*** -0.260*** -0.291***

Agriculture, forestry and fisheries 0.118 0.144 0.174

Occupation form: private company manage as the base

Private company employee -0.200*** -0.186***

Public servant -0.528*** -0.563***

Self-employed -0.0633 -0.0513

Family employee -0.244*** -0.226***
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Appendix 2-a. OLS regressions by using continuous variable of working years (continued)

Model 1 Model 2 Model 3 Model 4 Model 5

State-owned company employee -0.275*** -0.262***

Industry: manufacturing as the base

Agriculture, forestry and fisheries -0.144

Mining -0.166**

Construction -0.0128

Wholesaler -0.0875**

Finance, insurance -0.00822

Real estate -0.102*

Transportation, telecommunication -0.114***

Supply -0.125**

Service -0.176***

Education -0.144**

Others 0.283***

Constant term 4.238*** 4.352*** 4.524*** 5.013*** 5.003***

Sample size 3267 3267 3267 3267 3267

R-square 0.186 0.191 0.302 0.312 0.328

Note: Standard errors and t-statistics are omitted here due to spaces constraint. * p < 0.1; ** p < 0.05; *** p < 0.01
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Appendix 2-b. IV regressions by using continuous variable of working years

Model 1 Model 2 Model 3 Model 4 Model 5

Year dummy: year 2009 as the base

Year2010 0.0608* 0.0606* 0.0720** 0.0744*** 0.0718**

Year2011 0.134*** 0.134*** 0.161*** 0.161*** 0.162***

Year2012 0.304*** 0.304*** 0.301*** 0.298*** 0.304***

Year2013 0.366*** 0.367*** 0.361*** 0.358*** 0.368***

Gender(female) -0.208*** -0.207*** -0.194*** -0.190*** -0.170***

Age 0.0449*** 0.0430*** 0.0447*** 0.0425*** 0.0457***

Age squared -0.000474*** -0.000446*** -0.000482*** -0.000460*** -0.000497***

Urban hukou -0.179*** -0.190*** -0.152*** -0.149*** -0.148***

Schooling 0.126*** 0.133*** 0.0923*** 0.0852*** 0.0858***

Marriage 0.0934*** 0.0817*** 0.0554* 0.0570** 0.0453

Household size -0.00969 -0.00446 -0.0121 -0.0138 -0.0117

Labor intensity 0.0129 0.00796 0.00764 0.00598 0.00791

Working years -0.000331 0.00105 0.00142 0.00122 0.000838

Company size: over 5000 workers as the base

1-5 workers -0.00208 0.0146 -0.250** -0.201*

6-29 workers -0.112 -0.0270 -0.243** -0.202*

30-99 workers -0.0908 -0.0248 -0.224** -0.194*

100-299 workers -0.0298 0.0332 -0.157 -0.127

300-499 workers -0.145* -0.0632 -0.254** -0.226**

500-999 workers -0.165** -0.114 -0.293*** -0.262**

1000-4999 workers -0.138* -0.0271 -0.199* -0.196*

Occupation: sales as the base

Office clerk -0.0387 -0.0227 -0.0410

Manager 0.411*** 0.403*** 0.374***

Professional 0.135*** 0.155*** 0.162***

Service worker -0.238*** -0.227*** -0.185***

Blue-collar -0.266*** -0.251*** -0.288***

Agriculture, forestry and fisheries 0.162 0.184 0.236

Occupation form: private company manage as the base

Private company employee -0.194*** -0.181**

Public servant -0.482*** -0.487***

Self-employed -0.0558 -0.0433

Family employee -0.228*** -0.210**
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Appendix 2-b. IV regressions by using continuous variable of working years (continued)

Model 1 Model 2 Model 3 Model 4 Model 5

State-owned company employee -0.242*** -0.224***

Industry: manufacturing as the base

Agriculture, forestry and fisheries -0.180*

Mining -0.147*

Construction -0.0101

Wholesaler -0.101***

Finance, insurance -0.0199

Real estate -0.107**

Transportation, telecommunication -0.119***

Supply -0.110*

Service -0.183***

Education -0.205***

Others 0.225***

Constant term 3.265*** 3.291*** 3.772*** 4.299*** 4.275***

Sample size 3267 3267 3267 3267 3267

R-square 0.124 0.117 0.259 0.278 0.292

(Wu-Hausman)Tests of 36.4126*** 38.7521*** 17.6373*** 14.2361*** 15.2428***

(Sargan)Tests of overidentifying

restrictions
0.8835 0.6781 0.3191 0.5071 0.2088

[p = 0.6429] [p = 0.7339] [p = 0.8525] [p = 0.7760] [p = 0.9009]

Note: Standard errors and t-statistics are omitted here due to spaces constraint. * p < 0.1; ** p < 0.05; *** p < 0.01


