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Abstract: The relationship between human capital and wages has always been discussed by 
labor economics; however, the recent literature less focused less on the influence of health 
factors. Therefore, this study makes use of sample data gathered from Panel Study of Family 
Dynamics (PSFD) to construct a wage-estimated regression which contains several human 
capital related factors such as health, education, and work experiences, and others. Further, 
we take self-assessed health as the proxy for health. 
 
Taking into account that some sample workers do not work in the labor market because of 
their health condition, we employ Heckman’s two-stage model to test and deal with the 
problem of the sample selection bias that might occur in the estimation of the wage 
regression. Both the weighted least squares estimation (WLS) and the quantile regression 
(QR) proposed by Koenker and Hallock (2001) are adopted in regression estimation to 
investigate the impacts of explanatory variables on different wage levels and their marginal 
effects from different wage quantiles respectively. The estimated results based on the WLS 
show that wages are affected by years of being educated, work experience, the square term of 
working years, self-assessed health, gender, marital status, time for chores, working 
department in public or private sector, occupation, industry, working area, the number of 
employees in the working area, etc. The impacts are consistent with those found out in 
traditional theories. Comparing the estimated results between the WLS and the QR, we find 
that variables, except for the number of employees in the working area, occupation and 
industry, help explain the overall trend of health on wages on average. We also survey 
whether effects of explanatory variables are different from each other in different groups of 
wage quantiles to avoid overestimation or underestimation of coefficients in different 
quantiles. Better or average health status will have significant impacts on wages, especially 
for workers with average level or high level of wages. However, the WLS can only reveal 
that the healthier workers are, the more positive impacts of them on wages will be, and it 
does not represent the difference between different groups of wage quantiles in detail. 
Therefore, adopting these two methods of estimation at the same time complements each 
other and characterizes the impact factors on Taiwan's wage structure, which helps suggest 
the government to make policies for wages, and health-related aspects. 
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1. Introduction 
 
This study is to explore what the impact current health status of workers in the Taiwan labor 
market has on their wages empirically. The quality of health conditions is one of important 
factors for human capital accumulation. As for the knowledge-based economy of Taiwan 
society, to enhance the quality of human resources has become an engine for the growth of 
the economy. The concept of human capital is also developed in traditional economics to 
explain the impact the enhancement of human capital which may have on the overall country, 
companies, and individuals. In short, the so-called human capital is the skilled labor, with 
knowledge or skills, formal education, on-job training, good health conditions. It is different 
from simply raw labor because it is not only to count on the labor hours, but pay more 
attention to the quality of workers. 
 
In general, the enhancement of human resources’ quality contributes to the long-term 
economic growth (Tallman and Wang, 1994; Lin, 2003). As for an individual, it contributes to 
the accumulation of knowledge and skills, the promotion of productivity, and benefits the 
individual’s performance in the labor market. Therefore, the theory of human capital explains 
wage differences in the labor market by the amount of human capital stock (Becker, 1962; 
Mincer, 1970, 1974). From this point of view, this study explores the relationship between 
human capital stock and wage differences by the micro data of Taiwan. To understand the 
impact of human capital on wage difference in the labor market of Taiwan, this study 
contributes to the analysis of the health factor in additional to education and work experience. 
This makes the study different from the previous literature. 
 
The concept of human capital, first proposed by Adam Smith, means that human skills and 
knowledge are obtained from the environment and education acquired. Although the learning 
process costs rather considerable time and money, an individual would not lose them once he 
gets. Therefore, the cost can be taken as individuals’ fixed and real investment, and helps 
establish the concept of human capital. Following Adam Smith, Marshall advocates that the 
factors for economic production, in addition to land, labor and capital, should be combined 
with the factor of education, and he thinks that national investment in education is the most 
effective investment. From technical innovation-oriented point of view to take a look on 
human capital, Schumpeter on the other hand suggests that the driving force for economic 
progress is from the innovation of technology in enterprises. However, enterprises must 
continually improve the knowledge and technology to innovate, and to combine productive 
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factors in different ways, in which the key to enhance the knowledge and technology is 
education (Gai, 1985). Education itself does not increase the amount of labor, but it can 
improve the quality of labor force to meet the requirements of innovative technology. These 
concepts inspire the future development of the theory of human capital enormously although 
the idea of human capital has not developed as a complete theory of human capital and 
economic theory, and widely applied in the subsequent empirical studies until Schultz, 
Becker and Mincer promoted it. 
 
As the first economist proposing the theory of human capital systemically, Schultz (1961) 
thought that human capital lain in an individual's body appears as an integration of 
knowledge, skills, and physical (or health status). Mincer (1970) developed the human capital 
earning function which is more commonly quoted in subsequent empirical studies. Mincer 
thought that the wage level will be affected by the number of years of having education and 
work experience with its square term of at the same time. There is positive relationship 
between the logarithm of wage and the number of years of having education. The effect of 
work experience on wage decreases as the work experience increases. Thus, the logarithm of 
wage is the quadratic concave function of work experience. 
 
As for the relationship between health status and the wage rate, in addition to the concept 
proposed by Schultz and mentioned before, we also reviewed the literature of Mushkin 
(1962), Grossman (1972), Grossman and Benham (1974), Luft (1975) and Berkowitz et al. 
(1983). The relationship between health status and wage rate can be explained in the 
following: (1) the better a worker's health, the higher marginal productivity one will increase 
in his labor work. In turn, the enhancement of productivity will generate positive benefit for 
his wage. (2) The employers count on individual’s traits to make decisions on the wage level 
of employees if they could not be informed of their productivity. Health is one of important 
indicators of these traits. The employers tend to expect that healthier employees are with 
higher productivity. That is why the employers are willing to pay more for those healthier 
employees. (3) The workers with poor health, regardless whether their productivity is actually 
low or not, it is often for them to be treated discriminatively in the labor market for lower 
payments. Recent studies, such as that of Currie and Madrian (1999), found that health has a 
significant impact on the labor market. For example, to enter the labor market or not, the 
choice of work, working hours, wage and payment and so on are subject to health conditions. 
 
2. Literature Review 
 
Human capital is always represented by the proxies of education and work experience 
mentioned in the study of Mincer (1970) in previous literature. The purpose of this study is to 
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discuss the relationship between human capital and wage in Taiwan labor market. Due to the 
data limitation, there are not many studies on the relationship between health status and wage 
rate. This paper thus includes the health conditions, in addition to education and work 
experience, to scrutinize the role of health in Taiwan labor market, which helps understand 
the relationship between human capital and wage. 
 
We take the model of Mincer (1974) as the theoretical base because it develop the point that 
the wage model of human capital is used to explain its relationship with wage (Mincer, 1974, 
p9-11). Besides, there are so many studies based on the model of Mincer (1974) discussing 
how other factors have impact on their relationship with wages, such as Buchinsky (1994), 
Zveglich et al. (1997), Troske (1999), Hartog et al. (2001), Dolton and Vignoles (2000), 
Hersch and Stratton (2002). For example, Hersch and Stratton (2002) made use of household 
data of the United States, and grouped it by marital status, which may be one of the main 
factors to contribute to the wage difference. Keith and Malone (2005) conducted empirical 
tests by 1979-1987 data gathered from Panel Study of Income Dynamic in American, and 
found that the increase of chores time has a negative effect on sample workers’ wages. de la 
Rica et al. (2008) on the other hand compared the wage difference of different gender to find 
out what are the determinants of the wage. 
 
This study makes use of sample data gathered from the Panel Study of Family Dynamics 
(PSFD, coded as RR-2006) to construct a wage-estimated regression model. This paper first 
utilizes Heckman’s model to examine the problem of selection bias, and then employs 
quantile regression to investigate the impacts of health on wage in Taiwan labor market. Chen 
(2007) applied the quantile regression to discuss the wage difference for Taiwan’s public 
sector versus private sector. The estimations of his study account for both the heterogeneous 
marginal rates of return across wage distribution and the different distributions of covariates 
between the two sectors. In the selection of health indicators, we follow the approach of 
Contayannis and Rice (2001) to adopt the self-assessed data of sample respondents, which 
can reflect the respondents’ subjective cognition on self health conditions. This enables us to 
analyze the relationship between health status and wage rate. Besides, Currie and Madrian 
(1999) propose that the workers’ health conditions have an impact on whether workers decide 
to enter the labor market as well as on their wages. Hence, it will cause the problem of 
sample selection if the study includes only the sample of the workers who decide to enter the 
labor market.  
 
Heckman (1979) thinks that it is a self-selected behavior for workers to decide to enter the 
labor market or not. The estimation of wage model must take the effect of the unemployed 
data into account. If not, the estimated regression results will lose its consistency in statistics, 
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and cause bias for sample selection. As for this kind of regression with censored data, we 
adopt a two-stage Heckman estimation for empirical research. In the first stage, we employ 
probit equations to discuss the effect of health on the decisions of labors’ decision to enter the 
labor market or not. In the two-stage estimation model proposed by Heckman, this study not 
only solves the problem of data limitation, but also figures out how health conditions have an 
impact on both employment and wage levels, so as to clarify the relationships between health 
factors and Taiwan labor market. This study thus utilizes Heckman model to test whether 
there is selection bias of the sample data, estimate the labor participation and correct the 
selection bias of the equation. 
 
The labor participation is estimated by a probit model, and the inversed Mill’s ratio (λ value) 
is calculated from its estimated results, which are taken as adjustment items for sample 
selection bias and used for regression analysis with other dependent variables of wage 
function (Baltagi, 1998). Chuang and Tsai (2006) also took self-reported health status into 
account when they examined empirically the difference in the compensation structure for 
employees of high-tech manufacture industry and traditional manufacture industry. 
Self-reported health status is often used as indicators of health quality (Newcomb and Bentler, 
1987). Like a formal estimation of health proposed by medical inspection, self-reported 
health status helps assess the health difference of groups of people for analysis. White et al. 
(2009) adopted this indicator to analyze older adults in the United States for the relationship 
between social support and health status. Chen et al. (2010) even took the reliability of 
self-reported health as a token when they examine factors associated with variation in both 
mortality and self-reported health measures across states in the United States.  
 
The research about the regression on wage equation is mainly estimated by ordinary least 
squares (OLS) or panel data. However, the effects of explanatory variables on dependent 
variables may differ across different levels of wage (Hartog et al., 2001; Brunello and Comi, 
2004). The quantile regression proposed by Koenker and Hallock (2001) helps make clear the 
effects of explanatory variables on dependent variables across different conditions of 
distribution and avoid the bias from overestimation or underestimation of coefficients in 
different quantiles. 
 
3. Methodology 
 
This study utilizes Heckman model (1979) to test the existence of sample selection bias by 
estimating the labor participation and correct the selection bias of the equation. The 
mathematical models are as the follows: 
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                         ,'ln 1iii XY εβ +⋅=  ni ,...,2,1=                        (1) 

                           ,' 2
*

iii rWY ε+⋅= ni ,...,2,1=                                            (2) 

where W is the vector of variable in the wage function to explain the estimation of labor 
participation. Y* is a latent but unobservable variable used to estimate labor participation. βs 
are parameters for estimation and ε is the error term. 
 
Equation (1) is the estimated regression model of wage for the sample workers in the labor 
market and paid. Equation (2) is a standard probit model for both the sample workers in the 
labor market and out of the labor market. Both equations should be included in empirical 
estimation for inverse Mill’s ratio to adjust the selective estimation bias of sample data in 
equation (1). The labor participation is estimated by probit model presented by equation (2), 
and the inversed Mill’s ratio (λ value) is calculated from its estimated results, which are taken 
as adjustment factors for sample selection bias and used for regression analysis with other 
dependent variables of wage function (Baltagi, 1998). The expected value for wage can be 
denoted as: 

iYE(ln )0,'| * >ii YX =        (3) )','|(' 21 rWXEX iiiii ⋅−≥+ εεβ

In the equation (3) above, the problem of sample selection bias can be solved by adding an 
inverse Mill’s ratio ( iλ ) as shown in the following equation (4). 

 
            ,'ln 3iiii XY ελσβ +⋅+⋅=  ni ,...,2,1=                (4) 
 
The adjustment term iλ  is estimated by probit model in the following equations: 
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functions of standard normal distribution and cumulative distribution respectively. 
 
The purpose of this study is to discuss the impact of health on wage so as to understand the 
relationship between human capital and wage in Taiwan labor market. Homoskedasticity is 
one of the underlying assumptions of the OLS model. However, the variances of random 
disturbances are not constant and thereby, the homoskedasticity is rejected, then the estimated 
OLS model will result in inefficiency. To solve the problem of sample selection which there 
may be workers out of the labor market, we adjust the sample selection bias by Heckman 
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two-stage model. The adjustment for heteroskedasticity is conduct by WLS method and the 
problem of multicollinearity is examined by Klein’s Rule (Klein, 1962; Maddala, 2001). 
Because this study makes use of cross-sectional data, there may be problems of 
heteroskedasticity, which can be found out by White test and adjusted by WLS to fit the basic 
assumptions of classical models with estimated equations conformed to the characteristics of 
BLUE. 
 
Besides, this study applies quantile regression proposed by Koenker and Bassett (1978), and 
Koenker (2005). The main difference between the quantile and the OLS regression is that the 
former takes its distribution and the relative quantiles of the dependent variable into account 
to estimate regression coefficients. As for the effects of health indicators on wages on average, 
but quantile regression helps to investigate the marginal effects of self-assessed health status 
on differentiated wages in a range.  
 
Quantile regression is developed as the least absolute deviation (LAD) from median 
regression. We follow the research of Hartog et al. (2001) and Corrado (2007) to rewrite the 
wage function of quantile regression as 

                               (7) ,'ln θθ εβ iii XY +⋅= 10;,...,2,1 <<= θni

or 

          ,')|(ln θ
θ β⋅= iii XXYQuantile ni ,...,2,1=                       (8) 

where θ is the location of quantile and βθ is the vector of parameter for θ’s quantile. 
 shows the conditional expected value of dependent variable lnY in θ 

quantile, given specific explanatory variable x under the assumption of = 

0. Quantile regression is the regression estimated equation derived from LAD, and it 
objective function is presented below:  
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Or the objective function under linear model analysis can be rewritten as listed below: 
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i
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The optimal solution can not be figured out by differentiation but would be rather solved by 
the method of linear programming. The study sets up five quantiles as 0.1, 0.25, 0.5, 0.75, 

 



Hsieh, Hsiao & Lee, Journal of International and Global Economic Studies, 5(1), June 2012, 35-56 
 

42

and 0.9. This study makes use of cross-sectional data, which are from the Panel Study of 
Family Dynamics (PSFD). The code of database is RR-2006, and is constructed by Academia 
Sinica and National Science Council in Taiwan. The sample data are gathered from adults of 
Chinese families. The total number of our sample is 3,236, which is composed of 2,190 
workers and 1,046 non-workers. The wage model in this study is in the following equation 
(11). It discusses the effects of workers’ health on their wages. Besides, it helps find out other 
factors having impact on wage difference in the Taiwan labor market. 
    
  iiiii HEALTHEXPSQEXPEDUY ⋅+⋅+⋅+⋅+= 43210ln βββββ   
          iiiii OCCUPUBLICHWORKMARGEN ⋅+⋅+⋅+⋅+⋅+ 98765 βββββ       (11) 
          iiii FSIZEAREAINDU εβββ +⋅+⋅+⋅+ 121110  
 
where βs are parameters for estimation and ε is the error term. The variables in the wage 
model are listed and defined in the following table 1. 
 
The total number of our screened sample data is 3,236, which is composed of 2,190 workers 
in the labor market for estimation of wage model and 1,046 workers out of market for 
Heckman model to adjust the selection bias. The descriptive statistics for both wage and 
self-assessed health to differentiate between sample workers out of labor market and in the 
labor market are listed in the following table 2. There may exist big difference of 
self-assessed health between these two groups of sample workers, which shows the potential 
relationship between health and the decision to enter the labor market. 
 
The average and standard deviation of monthly wage for workers with different status of 
self-assessed health are listed in the following table 3. From the table 3, the wage difference 
in different groups of self-assessed health is presented. The monthly wage for groups of 
self-assessed health as “Very good”, “Good”, “Average”, “Not good”, and “Very Poor” are 
NT$ 46,539.32 , NT$ 47,004.77, NT$ 40,830.93, NT$ 29,112.77, and NT$ 20,981.56. It is 
shown that better self-assessed health the workers are, the higher wage they will earn because 
they are more willing to raise their productivity , and vice versa. 
 
4. Empirical Results 
 
The regression analysis in this paper is conduct by STATA 10.0. As for heteroskedasticity and 
sample selection bias mentioned above, the inverse Mill’s ratio estimated from a probit 

regression of Heckman two-stage model is estimated. The test score λ = -0.1712 (with 

p-value = -0.25), shows that the problem of sample selection will not have significant impact 
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on the wage model in this study, which in turn needs not to include sample selective 
adjustment in the following regressions. 
 
The result of White heteroskedasticity test indicates the null hypothesis (H0) of 

homoskedasticity is rejected, χ2682 = 632.80 (with p-value = 0.000). Therefore, we further 

adopt weighted least square to adjust heteroskedasticity. The estimated results of weighted 
least squares in the following table 4 show that health status is a significant determinant of 
wage. The better a worker’s health status is, the higher their wages will be. 
 
Other variables in the wage function, such as education, work experience (in linear & 
quadratic forms), gender, marital status, time for chores, public (vs. private) employed, 
occupation, industry, working regions, and the number of employees in the working place all 
have significant impact on wage in Taiwan’s labor market. Besides, one more year of work 
experience with a worker will bring 3.97% increment of his wage on average. Consistent with 
the hypothesis proposed by Mincer (1974), the direction of effects for estimated regression 
coefficient of the square term of work experience is negative, which shows that work 
experience has decreasing effects. 
 
The wage of workers got married is higher than those unmarried or divorced. The finding is 
the same as that of Dolton and Vignoles (2000) which shows higher motivation of married 
workers to endeavor to get higher wage. Specially, more time for chores may have a negative 
impact on wage as Becker (1993) thinks that higher burden of chores may be detrimental to 
wage for workers. It is because those workers must consider the distance between their home 
and working area to decide to choose the job or not, with negative impacts on their wages. 
 
The empirical results of quantile regression are presented in the Table 5. The wage quantiles 
are set up as q = 0.1, 0.25, 0.5, 0.75, and 0.9 in this study, and their marginal effects from 
different are shown respectively. As for one of the explanatory variables in this study, 
self-assessed health status, the quantile regression reveals that the wage differences, 
respectively, with respect to pair-wise different health status of “very good” and “good”, and 
“average” and “poor” vs. “very poor” are significant, for workers in the two highest quantiles. 
From the comparison between high and low wage quantile, there is the biggest difference of 
estimated coefficients in the group of high wage quantile (q = 0.9,) ranging from 1.025 (very 
good) to 0.653 (poor). Besides, the estimated coefficients of both years of being educated and 
work experience increase in the group of higher quantile. Their impacts on wage levels are 
also positive. It shows that higher-paid jobs relatively emphasize the conditions of education 
levels and work experience of workers in Taiwan labor market.  
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For the lower quantiles of wage distribution, the contributions from health on wages are not 
significantly different from ‘0’. The empirical results support the hypothesis that “the better 
workers’ health, the higher their wage will be”, and are consistent with research of 
Munasinghe and Sicherman (2006), and Andren and Palmer (2008). However, the significant 
impact of health status on the higher wage level can not be revealed by either OLS or WLS. 
 
More time for chores has a negative impact on wage as shown from the regression results of 
weighted least squares above. This is consistent with the empirical results of Hersch and 
Stratton (2002), and Keith and Malone (2005). From quantile regression, we find that the 
higher the quantile is, the higher their estimated coefficients will be, and the negative impact 
of time for chores will increase with the increment of wage. It shows that for workers with 
higher wage, the opportunity cost of one more hour used for chores will be higher than that of 
workers with lower wage. Hence, it again confirms that higher burden of chores time may be 
detrimental to wage for workers with higher wage. As for the workers in the public working 
department of Taiwan, the advantage of wage premium only exists in the group of lower 
quantile and decreases for workers with higher positions. The result is the same as that of 
Chen (2007), and shows over-competition for recruitment of basic public servants in recent 
years in Taiwan. 
 
From the empirical results of quantile regression, the estimated coefficients for variables are 
worth being discussed further than those calculated by the method of weighted least squares. 
For example, the wage difference between different health status of “very good” and “good”, 
and “average” and “not good” is significant, especially for workers in the highest quantile. As 
a result, the results support that “the better workers’ health, the higher their wage will be”. 
OLS can also observe the expectation. However, the difference caused by different levels of 
wage can not be revealed by OLS. 
 
5. Conclusions 
 
This study makes use of micro data from the Panel Study of Family Dynamics as sample to 
conduct the empirical tests of cross-sectional data. The empirical results obtained from 
Taiwan's labor market conform to that of relevance of the human capital theory. The effects of 
determinants for wage differences do exist, such as education, gender, time for chores, 
working region, and so on. This study also makes broader and more complete explanations of 
human capital to understand the relationship between human capital and wage in Taiwan 
labor market in depth. 
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The code of database is RR-2006 constructed by Academia Sinica and National Science 
Council in Taiwan, and our screened sample data is 3,236, which is composed of 2,190 
workers in the labor market and 1,046 non-workers out of market. The former is estimated by 
regression of wage model while the latter is analyzed by Heckman two-step estimation 
method to examine the labor participation and to be adjusted for the problem of sample 
selection bias. The quantile regression employed in this study helps investigate the impacts of 
different explanatory variables in different groups of wage quantiles, and complement to the 
results obtained from the traditional regression. It helps to better understand the determinants 
of wages at different levels in Taiwan labor market. 
 
The relationship between workers’ health status and wage rate shows that health factors have 
significant and positive impacts on wage. Besides, the healthier workers are, the more 
significant contribution of the wages. The results prove the relevance of the human capital 
earning function proposed by Mincer in Taiwan labor market. The conditions for wage may 
be affected by different status of worker. There still exists wage premium of gender in Taiwan 
labor market, and the wage of workers got married is higher than those unmarried or divorced. 
Besides, higher burden of chores may be detrimental to wage for workers. The wage of 
workers in the public sectors is higher than that of workers in the private sectors, which 
shows the wage premium in the public sector. The impacts of different variables on wage are 
consistent with those found out in traditional theories. 
 
Comparing the estimated results between WLS and QR, we find that variables, except for the 
number of employees in the working area, occupation and industry, help explain the overall 
trend of health on wage on average. We also survey whether effects of explanatory variables 
are different from each other in different groups of wage quantiles to avoid overestimation or 
underestimation of coefficients in different quantiles. Better or average health status will have 
significant impacts on wage, especially for workers with average level or high level of wages. 
The important finding of this study that “better or average health status will have significant 
impacts on wage, especially for workers with average level or high level of wages” helps 
make up the estimated results that “the healthier workers are, the more positive impacts of 
them on wage will be” in OLS. This not only represents the difference between two methods 
of estimation but complements each other at the same time. This enables to characterize the 
impact factors on Taiwan's wage structure, and helps suggest the government to make 
policies for wage, and health-related aspects. 
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   Table 1. The definition of variables. 

Variable 
Name 

Definition 
Direction of 

effects 

EDU The number of years of the worker’s education ＋ 

EXP The number of years of the worker’s work experience ＋ 

EXPSQ The squared term of EXP － 

HEALTH 

The self-assessed health status of workers: 
Status 1: Very good 
Status 2: Good 
Status 3: Average 
Status 4: Poor 
(Control group is “Very poor”.) 

 
 

＋1 

＋2 

＋3 

＋4 

(＋1≧＋2≧

＋3≧＋4) 

GEN The gender (Male = 1, Female = 0) ＋ 

MAR The marital status = 1 if married; MAR = 0, otherwise. ＋ 

HWORK Weekly time for chores － 

PUBLIC 1 if the sample works in the public sector; 0, otherwise ＋ 

OCCU 

The types of workers’ occupation 
1: Managerial personnel 
2: Technician 
3: Supporting staff 
(Control group is “Blue-collar worker”.) 

 

＋ 

＋ 

＋ 
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INDU 

The types of industry 
1: The secondary industry 
2: Transportation 
3: Financial industry 
4: Other service 
(Control group is “The primary industry workers”.) 

 

＋ 

＋ 

＋ 

＋ 

 

AREA 

The working regions 
1: Northern 
2: Central region 
3: Southern 
(Control group is “Eastern region of Taiwan”.) 

＋ 

＋ 

＋ 

FSIZE 

The number of employees in the working place 
1: > 500 
2: 100 ~ 499 
3: 30 ~ 99 
(Control group is “ < 29 ”.) 

＋ 

＋ 

＋ 
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Table 2. The descriptive statistics for wage and self-assessed health. 

Variable Name  Overall Sample out of labor 
market  

Sample in the labor 
market 

Wage monthly -- -- 42649.93 
(51785.69) 

Very 
good 

0.0990 
(0.2991) 

0. 0679 
(0. 2517) 

0.1171 
0.3216 

Good 0.3090 
(0.4621) 

0. 2403 
(0. 4275) 

0.3478 
(0.4764) 

Average 0.4453 
(0.4970) 

0. 4310 
(0. 4954) 

0.4535 
(0.4979) 

Not good 0.1315 
(0.3381) 

0. 2292 
(0. 4205) 

0.0763 
(0.2656) 

Self-assessed 
health 

Very poor 0.0146 
(0.1202) 

0. 0314 
(0. 1745) 

0.0052 
(0.0717) 

Sample size 3236 1046 2190 

Note: Values in the table are the average with the standard deviation in the brackets. 
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        Table 3. The average and standard deviation of monthly wage for different workers. 

Monthly wage                   Wage
 Health status Average Standard deviation 
Average overall 42649.93 51785.69 

Very good 46539.32 31211.56 
Good 47004.77 42817.38 
Average 40830.93 63705.25 
Not good 29112.77 29277.76 

Self-assessed 
health 

Very poor 20981.56 11385.97 
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 Table 4. The regression results the method of weighted least squares. 

Variable name Coefficients Standard error t -value 

Years of being educated 0.0397*** 0.0016 25.15
Years of work experience 0.0278*** 0.0016 17.00
Square term of years of work experience -0.0003*** 0.00004 -7.50
Health status (better) 0.7449*** 0.1233 6.04
Health status (good) 0.5963*** 0.1222 4.88
Health status (average) 0.4982*** 0.1248 3.99
Health status (not good) 0.3654*** 0.1222 2.99
Gender 0.0336*** 0.0009 39.04
Marital status 0.1233*** 0.0418 2.95
Time for chores -0.0219*** 0.0009 -25.55
Working department (public) 0.2164*** 0.0307 7.06
Managerial personnel 0.264*** 0.0321 8.23
Technician 0.2043*** 0.0278 7.34
Supporting staff 0.115*** 0.0179 6.43
Industrial sector 0.2249*** 0.0286 7.87
Transportation, Storage and 
Communications  0.0802*** 0.0202 3.97
Financial sector 0.1515*** 0.0349 4.34
Other service sector 0.1718*** 0.0259 6.63
Northern 0.1582*** 0.0482 3.28
Southern 0.1412* 0.0846 1.67
Central region 0.1528* 0.0863 1.77
Employees in the working place 
500 and above 0.1958*** 0.0215 9.09
100-499 0.0851*** 0.0272 3.12
30- 99 0.044 0.0271 1.62
Intercept 8.0417*** 0.1317 61.04
F value 238.68 
Adjusted - R2 0.6606 

Notes: ** and *** show significance levels of 5% and 1%, respectively
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Table 5. The regression results of quantile regression. 

Variable 
name 

WLS q=0.1 q=0.25 q=0.5 q=0.75 q=0.9 

Years of 

education 

0.0397*** 

(0.0016) 

0.013 

(0.0112) 

0.040*** 

(0.0044) 

0.057*** 

(0.0032) 

0.067*** 

(0.0049) 

0.083*** 

(0.0060) 

Years of work 

experience 

0.0278*** 

(0.0016) 

0.014*** 

(0.0558) 

0.010*** 

(0.0030) 

0.011*** 

(0.0032) 

0.015 

(0.0041) 

0.017** 

(0.081) 
Square term of 
years of work 
experience 

-0.0003*** 

(0.00004) 

-0.034 

(0.0123) 

-0.0002***

(0.00004) 

-0.0002**

(0.00003) 

-0.0002*** 

(0.00005) 

0.0001 

(0.0006) 

Health status 

(very good) 

0.7449*** 

(0.1233) 

0.043 

(0.1593) 

0.178  

(0.2282) 

0.468** 

(0.2621) 

0.773** 

(0.3275) 

1.025*** 

(0.3275) 

Health status 

(good) 

0.5963*** 

(0.1222) 

0.051 

(0.1457) 

0.148 

(0.2277) 

0.406* 

(0.2446) 

0.699** 

(0.3236) 

0.989*** 

(0.3495) 

Health status 

(average) 

0.4982*** 

(0.1248) 

-0.074 

(0.574) 

0.032 

(0.2286) 

0.273 

(0.2438) 

0.633*** 

(0.3860) 

0.721*** 

(0.3857) 

Health status   

(poor) 

0.3654*** 

(0.1248) 

-0.123 

(-1.417) 

0.092 

(0.23) 

0.235 

(0.25) 

0.598* 

(0.3322) 

0.653*** 

(0.2732) 

Gender 
0.0336*** 

(0.0009) 

-0.001 

(1.878) 

0.006*** 

(0.0014) 

0.017*** 

(0.0018) 

0.024*** 

(0.0024) 

0.042*** 

(0.0051) 

Marital status 
0.1233*** 

(0.0418) 

0.109*** 

(0.0606) 

0.145*** 

(0.0348) 

0.124*** 

(0.0375) 

0.114** 

(0.0493) 

0.114 

(0.0966) 

Time for 

chores 

-0.0219*** 

(0.0009) 

-0.026***

(0.0034) 

-0.018*** 

(0.0014) 

-0.016***

(0.0023) 

-0.013*** 

(0.0028) 

-0.033***

(0.0035) 
Working 
department 
(public) 

0.2164*** 

(0.0307) 

0.359 

(0.1044) 

0.427*** 

(0.0573) 

0.304*** 

(0.0613) 

0.204*** 

(0.0797) 

0.136 

 (0.0872) 

Managerial 

personnel 

0.2640*** 

(0.264) 

0.333*** 

(0.09) 

0.298*** 

(0.0512) 

0.198*** 

(0.0558) 

0.189*** 

(0.0723) 

0.221*** 

(0.0779) 

Technician 
0.2043*** 

(0.0278) 

0.271*** 

(0.1097) 

0.239*** 

(0.0593) 

0.157** 

(0.0643) 

0.184** 

(0.084) 

0.201** 

(0.0780) 

Supporting 

staff 

0.1150*** 

(0.0179) 

0.213*** 

(0.0595) 

0.197*** 

(0.0334) 

0.132*** 

(0.0359) 

0.157*** 

(0.0471) 

0.146*** 

(0.0464) 

Industrial 

sector 

0.2249*** 

(0.0286) 

0.314 

(0.0975) 

0.317*** 

(0.0532) 

0.281*** 

(0.0571) 

0.203*** 

(0.0757) 

0.335*** 

(0.0495) 
Transportation, 
Storage and 
Communicatio
ns  

0.0802*** 

(0.0202) 

0.103*** 

(0.0648) 

0.090*** 

(0.0369) 

0.100*** 

(0.0403) 
0.143*** 

(0.0534) 

0.107*** 

(0.0443) 

Financial 0.1515*** 0.344 0.219*** 0.189*** 0.259*** 0.168*** 
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Variable WLS q=0.1 q=0.25 q=0.5 q=0.75 q=0.9 
name 

sector (0.0179) (0.1110) (0.0640) (0.0697) (0.0985) (0.0762) 

Other service 

sector 

0.1718*** 

(0.0259) 

0.068*** 

(0.0819) 

-0.032 

(0.0485) 

-0.012 

(0.05) 

-0.016 

(0.0667) 

0.153 

(0.15) 

Northern 
0.1582*** 

(0.0482) 

0.276 

(0.0841) 

0.163*** 

(0.0458) 

0.151*** 

(0.0492) 

0.198*** 

(0.0654) 

0.227*** 

(0.0516) 

Central region 
0.1412* 

(0.0846) 

0.077 

(0.0917) 

0.008 

(0.0533) 

0.061 

(0.0550) 

0.153*** 

(0.0726) 

0.182*** 

(0.0623) 

Southern 
0.1528* 

(0.1582) 

0.143 

(0.09167) 

0.044 

(0.0512) 

0.073 

(0.0553) 

0.131* 

(0.0728) 

0.153*** 

(0.0212) 

Employees in the working area 

30- 99 
0.0440 

(0.0271) 

0.170*** 

(0.8629) 

0.092*** 

(0.05) 

0.055 

(0.0546) 

0.012 

(0.0533) 

0.018 

(0.0621) 

100-499 
0.0851*** 

(0.0272) 

0.284*** 

(0.0882) 

0.218*** 

(0.05) 

0.106** 

(0.0544) 

0.078** 

(0.0316) 

0.069** 

(0.0321) 

500 and above 
0.1958*** 

(0.0215) 

0.368*** 

(0.0701) 

0.289*** 

(0.0396) 

0.245*** 

(0.0431) 

0.115*** 

(0.0569) 

0.112*** 

(0.0442) 

Intercept 
8.0417*** 

(0.1317) 

9.351 

(0.2384) 

9.056 

(0.2441) 

8.581*** 

(0.2635) 

8.247*** 

(0.3474) 

6.515*** 

(0.3843) 

Adjusted- R2/ 

Pseudo-R2 
0.6606 0.1808 0.166 0.136 0.123 0.105 

Notes:  
1. In the brackets, values with *, ** and *** show significance levels of 10%, 5% and 1%, 
respectively. 
2. The impacts of explanatory variables on different wage levels: q = 0.1, 0.25, 0.5, 0.75, and 
0.9, and their marginal effects from different wage quantiles are shown respectively. 
 
 

 


