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Abstract

This thesis seeks to model the earnings function on the basis of the human capital

model and presents the up-to-date empirical results using the 2006 HILDA database.

Three regression models are used, which are ordinary least squares (OLS), Two-stage

Heckman’s Correction Model, which tackles sample selection bias, and instrumental

variables which cope with the endogeneity of education. The results are generally

consistent with previous literature, although a few variables appear to be contrary with

the inferences from the US literature and Preston (1997). An interesting finding from

the regression results is that it is consistent with both human capital model and

signalling model.

The differential between males and females earnings is also investigated by

decomposing the mean difference in earnings, using the methods of Oaxaca (1973),

and the results show that the wage gap between genders are getting smaller.

Subsequently, a test is used to determine whether human capital or signalling model is

more appropriate for the Australian labour market.

Finally, a sensitivity analysis is carried out by redefining the stress and obesity

variables. It is discovered that the dependent variable (log of hourly earnings) is

insensitive to the variation of the definition of stress. However, it appears to be quite

sensitive to the changes in the definition of obesity.

This thesis finds out that there is some evidence that the Australian labour market is

different from the US labour market in determining earnings. It is also evident that the

Australian labour market is changing, comparing to the last decade.
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1. Introduction

The human capital theory explains the relationship between the investment in personal

skills and the consequent increase in earnings. Human capital is essentially a measure

of the quality, or productivity, of the labour. There are different avenues for acquiring

human capital, for instance, education and on-the-job training, and different forms of

skills such as interpersonal skills and cognitive skills, even health is considered to be

an element of human capital. The decision to acquire human capital depends on the

expected net present value of the investment in human capital. If the present value of

the future benefits of the human capital value exceeds the costs, then one decides to

invest in human capital; however, if the present value of the costs is greater than future

benefits, one will not take part in the investment. The present value hinges upon the

discount rate which is unique for each person. Myopic persons, who prefer present

earnings than future earnings, apt to have higher discount rate, and thus, less probable

to invest in human capital. Usually, individuals with higher rate of return to

investment in human capital (i.e. greater future benefits) and with access to lower cost

investment are more likely to invest more.

After entering the work force, individuals keep investing in human capital through on-

the-job training or taking further education, but at a diminishing rate. There are two

reasons for the diminishing human capital investment. First, as earnings increase due

to better human capital, the opportunity cost of sacrificing working time to attain

education increases. Second, as an individual gets older, his time remaining in the

work force decreases; therefore, there will be less time for him to enjoy the benefits

from human capital investment. This leads to a concave earnings profile, implying that

earnings increase at a decreasing rate, and reaching the peak sometime in an individual

career. The rate of increase in earnings, or the slope of the earnings profile, depends on
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the human capital of an individual. Individuals with better human capital have a higher

rate of increase in earnings, and vice versa. (Preston 1997)

To summarise the human capital model’s explanation of earnings, an individual’s

earnings depend on his human capital, which could be improved by taking education

or acquiring skills during working (i.e. experience improves human capital).

Therefore, education and experience are the two important determinants of earnings.

The human capital of an individual increases at a diminishing rate and reaches the

peak sometime in his career. As a result, the earnings-experience profile is concave,

and therefore, earnings should be a function of education, experience, and square of

experience. This model is the basis of many regression models that is used in labour

economics, such as Mincer (1974).

There is an alternative model of the labour market which disagrees with the human

capital model which is premised on education enhances productivity and earnings.

They believe that education acts as a signal to the employers. Individuals with better

education earn more than the less educated because they are considered to have higher

innate ability, rather than the education they received enhances their productivity. This

is known as the signalling model of education. Because the signalling model suggests

that education does not enhance productivity, and thus earnings, it provides evidence

that the signalling model does not hold if it is verified that education has a positive

effect on earnings, when occupations are controlled for. This test will be done in

Chapter 8.

This thesis is based on the model in Preston (1997). The first four OLS models attempt

to replicate the results in Preston (1997), while the last model adds potentially

important variables that are not controlled for in Preston (1997). In addition, the Two-
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stage Heckman’s Correction Model and instrumental variables are used to control for

sample selection bias and endogeneity respectively. After controlling for the potential

misspecifications, the coefficients and statistical significance of the variables allow us

to conclude which of these elements of human capital are important on earnings. In

this thesis, the wage gap between genders is also examined. Lastly, a sensitivity

analysis is carried out by altering the definitions of the health capital variables (stress

and obesity).

1.1 Overview of the Australian Labour Force

In this section, the background of the Australian labour force is presented to set the

context for the empirical analysis of earnings.

The Australian labour force has been, in general, experiencing an upward trend for

average earnings. Below is a graph which describes the trend of the mean earnings of

the Australian labour force, separately for males and females. The graph is constructed

by using the mean weekly earnings of full-time workers.
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According to the graph above on the previous page, males on average earn more than

females. Also, the earnings in 2008 are approximately three times the earnings 15

years before, and this applies to both male and female workers.  This also implies that

the gap in earnings levels between males and females is increasing, and it is now three

times larger than in November 1983.

Nowadays, the composition of Australia’s production is mainly dominated by the

tertiary sector. According to the data from the Year Book Australia 2008 (ABS Cat.

No. 1301.0) by Australian Bureau of Statistics, the composition of primary and

secondary sector account for 7.9% and 19.3% of the total GDP respectively in 2005-

2006, while the tertiary sector takes up 72.8% of the total GDP. In the tertiary sector,

business and financial services and trading (wholesale and retail) services are the 2

major sectors, which accounts for 14.6% and 26% of the tertiary sector.

When modelling earnings, it is of interest to know whether wages from different

industries differ. Presented in Graph 2 on the next page is the bar chart of weekly

earnings by industries1. The classification of each industry follows the definition of the

industry variables used in the regressions later on in this report2.

1 Weekly earnings for ‘agric’ are not presented as the data is unavailable. Also, some industries defined

in this thesis are formed by aggregating a few industries defined by ABS. For these industries, the

average of the industries (defined by ABS) is taken as the weekly earnings.

2 The industries consist of agriculture, mining, manufacturing, construction, trading, business,

education, health and other (which is any individual who does not belong to any of the industries

mentioned above.).  Refer to appendix 1 for details of the industry variables.
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Mining has the outstandingly highest eanrings, while trade, health and manuufacturing

have relatively low earnings.

One important point to note is that the proportion of workers employed in each

industry is different between males and females.

On the next page are two pie charts which demonstrate the industry composition of

male and female workers, which is calculated by the number of employees in each

industry divided by the total number of employees.
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There is a higher proportion of females working in low-paying industries, such as

trade and health, and a lower proportion working in high-paying industries like mining

and construction.

The occupation composition is also investigated and summarized in the two pie charts

presented below3.

3 Refer to appendix 1 for definitions of industries.
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There is a higher proportion of males working as managers than females, moreover,

nearly 50% of the females are working as labourers, production workers, elementary

and intermediate clerks, while it is only around 35% for males. This provides some

evidence that females are overrepresented at lower seniority.

With the fact that a lower proportion of females working in high-paying industries and

females are overrepresented at lower seniority, it is not surprising that the average

earnings of females are lower than males, as suggested by Graph 1. However, it is not

evident to conclude that females are discriminated in the Australian labour market

because there are other relevant factors that have not been considered here, such as

education and experience as suggested by human capital model. More factors will be

controlled for by using multiple regressions, and whether females are discriminated in

the Australian labour market will be examined in details in Chapter 6.
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2. Literature Review

There is a large empirical literature on the determinants of earnings in Australia. A

number of models are used to explain the impact of human capital, demographic and

geographic characteristics on earnings.

2.1 Basic determinants of earnings

Preston (1997) attempts to estimate wages on the basis of the human capital theory.

Data from 1981 and 1991 is used to run two sets of regression results, in order to

compare the change in the impact of wage determinants. It starts with a regression

with education and experience variables, plus a dummy variable indicating if an

observation worked 41 hours or more per week. The paper then adds in other

explanatory variables to control for omitted variables. These variables include

demographic characteristics (marital status, birth place and number of dependent

children), geographic location, sector of employment (government or private firm),

industry, occupation and gender. Statistical tests, such as F-test and decomposition

model, are run to test if these factors have any significant impact on earnings. Preston

(1997) uses the ordinary least squares (OLS) regression to estimate the wage

equations. However, it is suspected that there is heteroskedasticity in the data and the

Breusch-Pagan test is used to detect whether heteroskedasticity is present. It is found

out that in all cases there is evidence of heteroskedasticity and the t-statistics is

adjusted by the White’s technique. The data used in Preston (1997) is the 1981 and

1991 Household Sample File (HSF) from the Australian Bureau of Statistics (ABS).

Each HSF contains 1 percent sample of the population from the Census data. The

observations used in the regressions are restricted to full-time salary earners age

between 16 and 64, and anyone who has missing data on industry, occupation, income,
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marital status, country of birth, sector of employment, English proficiency,

qualification level or age left school are deleted from the sample. This ends up with

333439 observations (21830 males and 11609 females) for the 1991 data, and 34682

observations (24242 males and 10440 females) for the 1981 sample. Preston (1997)

has two main conclusions. First, the human capital model is robust to explaining

wages. Second, there are significant earnings differentials for people with different

human capital endowments, demographic characteristics, residential area, sector and

industry of employment, occupation and gender.

2.2 Health Capital

Although Preston (1997) controls for a huge number of variables, there is a number of

variables which are empirically verified to be significant to earnings but are not

controlled for in Preston (1997). These variables include obesity, stress, height, union

membership, shift and difficulties in social activity. In this thesis, we extend the model

from Preston (1997) and add these variables into the model.

Some empirical literature about the impact of obesity and stress is discussed below.

2.2.1 Body Mass Index

Register and Williams (1990) investigates the effect of obesity on earnings of young

workers. The 1982 National Longitudinal Surveys (NLS) from the US is used in the

analysis. The sample is restricted to those who are at least 18 in 1982, and the eldest

individual is 25. Together with the deletion of observations that have missing values,

this gives a sample size of 8233. An individual is considered to be obese if his weight

is 20% or more above the standard weight suggested by the Metropolitan Life

Insurance Company of New York (1983) for his height.
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Register and Williams (1990) carries out 4 regression models. First, it runs the

ordinary least squares models, separately for males and females, to estimate the wage

equation. Explanatory variables include educational, demographic, geographic and

some basic employment characteristics. The results show that obese females earn

12.36% less than their non-obese counterpart. For males, obesity is statistically

insignificant.

Register and Williams (1990) then runs a decomposition model to ascertain how much

of the wage differential between obese and non-obese is due to obesity. The results

suggest that 91% of the wage difference between non-obese females and obese

females is unexplained by other explanatory variables for wage, which implies that

91% of the wage difference is due to obesity. The difference is equivalent to 13% of

the average non-obese wage.

Thirdly, an ordinary least squares regression is run again, but the dummy variable of

obesity is replaced by a continuous variable that is defined as the individual’s weight

divided by his/her ideal weight that is suggested by Metropolitan Life Insurance

Company of New York (1983). The results are consistent with the first model.

Lastly, because only obese women are discriminated, Register and Williams (1990)

suspects that part of the wage discrimination between females and males is due to the

fact that only obese females are discriminated. To verify this proposition, the male-

female wage decomposition models both with and without controls for obesity are

estimated. The results show that the discrimination against females is 13.33% when

obesity is not controlled, while it is 12.81% when obesity is controlled. The

discrimination is slightly lower when obesity is controlled; however, it is not sufficient

to conclude that the proposition holds.
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Baum II and Ford (2004) is another paper which ascertains the relationship between

obesity and wage income. In this paper, panel data is used in order to control for

unobserved heterogeneity. The data used in this research is the National Longitudinal

Survey of Youth (NLSY), the same data set as Register and Williams (1990).

Respondents in years which they are under 18 and their education is yet to be

completed, and reported to be in the armed forces or self-employed are excluded. A

person is considered as obese if his Body Mass Index is 30 or above.

There are 4 models used in this research, all separately for males and females. First,

pooled ordinary least squares regressions (pooled OLS), including all person-year

observations in one OLS, are used to estimate the wage equation. It is ascertained that

obesity has an adverse effect on earnings. Obese males earn 3.2% less, and obese

females earn 5.8% less than their counterpart. However, it is possible that the model

suffers from unobserved heterogeneity bias. As a result, a fixed effects model is

estimated.

Model 2 is a fixed effects model which controls for time-invariant individual-specific

factor. Each observation is the difference between wage observations from the same

respondent across time, OLS is then applied to the observations. Due to the properties

of fixed effects model, time-invariant variables (e.g. race, education) are not included

in the estimation.  The results suggest that obesity adversely affects earnings, but the

magnitude of the impact is smaller comparing to the pooled OLS results. Obese

females earn 2.3% less, while obese males earn 0.7% less than their counterpart. This

is consistent with the pooled OLS results that discrimination for obese females is

larger than obese males.

In model 3, the unobserved heterogeneity is allowed to change over time, but it is

assumed that the unobserved heterogeneity is family-specific. To control for this
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unobserved heterogeneity, the fixed effects model uses cases where the respondent has

a sibling and takes the difference between wage observations between siblings from

the same family at the same time period. Family-constant variables, such as race, are

not included in the regression due to the properties of fixed effects model. The results

propose that sibling differences in obesity do not have significant effects on sibling

differences in earnings.

In model 4, the last model, it attempts to control for both individual-specific and

family-specific heterogeneity. This model assumes that the individual-specific

component is fixed, and the family-specific component is variable over time. To

estimate the coefficients, the fixed effects model is used again. The model takes the

difference of the earnings over two periods, this is then differenced with the change of

the sibling’s earnings over the same two periods. In equation:

 1 1ln( ) ln( ) ln( ) ln( )it it jt jtW W W W      (2.1)

where individual i and j are siblings.

The results of this model suggest that obesity is insignificant for males, but obesity

significantly decreases wages by 4.8% for females.

The cross-sectional and panel regressions in Baum II and Ford (2004) both suggest

that obesity has an adverse effect on earnings. It strengthens the argument from

Register and Williams (1990) that obese persons have a wage penalty. However, the

difference in the magnitude of the effect of obesity is quite large between the two

papers, but results of Baum II and Ford (2004) should be more reliable as its data is

more up-to-date and more complicated models are used.
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Baum II and Ford (2004) also re-estimates the models using different specifications of

obesity. First, it uses a continuous measure of BMI rather than using dummy variable

of whether an individual is obese. But the results are insignificant and it is found out

that there is a non-linear effect of BMI on wages. Then, it re-estimates the models by

including different level of obesity (underweight, normal weight, overweight and

obese). It is discovered that underweight and obese persons earn less than normal

weight persons. Overweight females has a wage penalty, however, it is not the case for

males.

The above two papers both suggest that obesity has an adverse effect on earnings, and

its impact is stronger for females. However, they both use the US data for their

research. Research using the Australian data is needed to ascertain whether obesity has

any effect on earnings in the Australian labour market.

Rashad (2007) attempts to find out the relationship between height, health problem

and income. The data used is the US Behavioural Risk Factor Surveillance System

(BRFSS) from 1984 to 2005. Only adults between 21 and 45 are included in the

regressions. For the regressions of income, the sample size is smaller because there is

additional restriction for this sample. Only those who are employed, unmarried and

who report having only one adult in the household are included.

Ordinary least squares (OLS) regressions are run to model the impact of height on

income and the probability of being obese, having cholesterol and diabetes, separately

for different races. All data from 1984 to 2005 is pooled in one OLS regression. Linear

probability models, instead of logit or probit models, are used to estimate the

probability of being obese, having cholesterol and diabetes because the sample size is
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large. The sections of Rashad (2007) that is relevant to my research is the relationship

between height, obesity and income, therefore, only these results are discussed here.

Rashad (2007) concludes that both taller females and males earn more, after

controlling for educational, demographic and geographic characteristics. It is also

discovered that taller males of all races have a higher probability of being obese, while

taller white and black females have a lower probability of being obese, though taller

Hispanic and other races females have a higher probability of being obese.

These results suggest that height has an impact on earnings and it is correlated with

obesity. From other literature mentioned above, obesity has explanatory power on

earnings. As a result, height and obesity variables must be included in the wage

regressions; otherwise omitted variable bias may be present.

2.2.2 Stress

French and Dunlap (1998) suggests that higher stress is compensated with higher

earnings. When making a decision between a stressed and non-stressed job, an

individual chooses the job which maximizes his expected utility, which depends upon

earnings, stress and many other factors. In order to explore the differential in earnings

between stressed and non-stressed jobs, OLS of log of weekly wage, controlling for

human capital, are run.

The data used in the regressions is from another study which investigates the

prevalence, cost and impact of employee assistance programmes in the workplace, but

only a subset of the data is used. The data is collected by surveying employees from

different worksites in the US. This set of data is used in this research simply because

the survey gathered information that describes the employees’ level of stress. In the

survey, employees are asked whether their jobs are mentally stressful, and they are
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required to rate themselves as ‘strongly agree’, ‘agree’, ‘neither agree nor disagree’,

‘disagree’ or ‘strongly disagree’. This paper classifies an observation being stressful if

the observation reports to be ‘strongly agree’ or ‘agree’.

OLS regressions are run separately for males and females. Explanatory variables

include demographic and personal characteristics, occupations, worksites and stress.

The regression results show that individuals working under a stressful environment are

offered 4% to 10% higher than a non-stressful worker, for both males and females.

French and Dunlap (1998) points out the potential of stress being endogenous. The

Hausman test is used to test the null hypothesis that stress is endogenous, with the

instrumental variables being dummy variables of 1) the changing of supervisors is

frequent and 2) the job depends on the job performance of others.

The Hausman test provides no evidence that stress is endogenous, and thus, OLS is

appropriate.

2.3 Endogeneity of Education

It is possible that the education variables are endogenous, as discussed in Lang (1993).

The method of dealing with this potential misspecification is discussed in this section.

Endogeneity can arise because ability is not controlled for. Intuitively, the estimated

coefficients should be biased upwards as the chosen level of education should be

positively correlated with ability, and at the same time, ability is positively correlated

with earnings. However, empirical results do not support this (Trostel et al. 2002;

Williams 2002;). But rather, they show that the estimated coefficients are actually

biased downwards. An explanation from Lang (1993) is that individuals with high

discount rate tend to have less schooling, which has a higher marginal rate of return.
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Voon and Miller (2005) provides more support by finding out that undereducated

individuals earns more than the workers who have the same level of education as they

do but working in a job which matches their levels of education. Therefore, for those

undereducated workers, they are less likely to take further education because the

marginal return for acquiring education is lower than workers with the required

education for their jobs.

To control for endogeneity, instrumental variables are needed. Instrumental variables

must satisfy two conditions otherwise results are misleading, therefore, selection must

be careful. Parents’ education is widely used as instruments for education in a number

of literatures, such as Trostel et al. 2002 and Williams 2002. Nowadays, couples are

becoming more similar in educational backgrounds (Pencavel 1998), therefore,

spouse’s education is used as an instruments for education in recent literature like

Trostel et al. 2002.

Given the appropriate instrumental variables, the two-stage least squares regression

can be run to obtain consistent estimates.

2.4 Implication

Preston (1997) provides the basis of this thesis because most of the regression models

in this thesis are replication of the models in this paper.

The literature on health capital (obesity and stress) provides guidelines on the

definitions of the health capital (obesity and stress) variables. The US empirical results

show that there is a significant impact of health capital on earnings. However, there is
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not much literature using Australian data on this area and it is interesting to find out

whether the same applies to Australia.

Lastly, the literature on edogeneity of education gives widely used instrumental

variables for education. Instrumental variables must strictly satisfy a number of

conditions and it is always difficult to discover one. Using instruments that are

commonly used in other literature provide strong justification for the instruments used

in this thesis.
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3. Model

Three estimation models are used in this paper. They are ordinary least squares (OLS),

the Two-stage Heckman’s Correction model and the instrumental variable (IV)

regression.

3.1 Ordinary Least Squares (OLS)

OLS are used to estimate the wage equations. The model to be estimated in OLS is:

'i i iY X    (3.1)

where iX is the list of explanatory variables and i being the residual. The estimated

parameters,  , are computed in a way that minimizes the sample’s sum of squared

residuals:

  
2

2
'i i iY X    (3.2)

The Gauss-Markov theorem suggests that the OLS estimators are the best linear

unbiased estimators, which they have minimum variance in the class of all linear

unbiased estimators, in condition that the OLS estimates comply with the assumptions

of the classical linear regression. If one of the assumptions is violated, the estimates

become inefficient, and possibly biased and inconsistent (Greene, 2003).

After the regression results are estimated, the Breusche-Pagan (BP) test is used to

detect the presence of heteroskedasticity. Heteroskedasticity violates one of the

assumptions of the classical linear regression that the conditional variance must be

constant, i.e. 2var( | )i iu x  . Although heteroskedasticity does not provide bias in the

estimates, however, the standard errors are incorrect and this could lead to wrong

inferences. The standard errors must be adjusted if such heteroskedasticity exists.
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It is found out that heteroskedasticity is present in all regressions, and therefore, the

standard errors are corrected using the White’s techniuque.

3.2 Two-stage Heckman’s Correction Model

In last section, it is mentioned that the OLS estimates are the best linear unbiased

estimates if and only if they comply with the assumptions of the classical linear

regression. However, in this research, some of the assumptions are possibly violated,

and the disturbances are no longer normally distributed as 2(0, )N  .  The

suspicion of violating these assumptions is due to the deletion of nearly half of the

observations because they do not receive earnings or have missing values for some

explanatory variables. If the exclusion of the observations is not random, and it

depends on the earnings of the observations (e.g. lower earners are less likely to

work), then there is sample selection bias in the model.

More precisely, the true model is:

( | 1) ' ( )

( | 1) ' ( )

y s x z

y s x z





    

    

   

   
(3.3)

and the selection equation is:

* 's z v  (3.4)

where
( ' / )

( ' )
( ' / )

v

v

z
z

z

   
 




(3.5)

and  is the variance of  from (3.1), which is the equation of interest in this model.

1s  if * 0s  and the observation is selected in the estimation, while 0s  if * 0s  and

the observation is excluded.  and are the parameters to be estimated and

x and z are the sets of explanatory variables. Because  is constant and  is the
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correlation between  and v ,  can be considered as a scaled correlation

between  and v .

If OLS is applied to a sample with sample selection bias, then there will be an omitted

variable bias as ( ' )z  , also referred as the inverse Mills ratio, is ignored from the

estimation. However, when 0  , the second term of (3.3) disappears and OLS is

unbiased in this situation. 0  happens only when  , 0Cov v  , i.e. and v are

uncorrelated.

To correct for this omitted variable bias, the selection equation, which is also referred

as the first stage model, is estimated by a probit model. Then, ( )z  is predicted from

the first stage model. In the second stage, OLS is applied to (3.3), but

replacing ( )z  by ( )z  . If the t-test of the inverse Mills ratio is statistically

significant, there is evidence that sample selection bias exists and OLS is biased. But if

inverse Mills ratio is insignificant, OLS is appropriate.

In theory, in order to assure the estimates are consistent and identified, x must be a

strict subset of z . However, in this case, some variables from x are not included

in z because it is implausible. For example, for an observation which does not work, he

will have missing values for industry of employment and this does not make sense to

include the industry variables in the selection equation.

3.3 Instrumental Variables

Instrumental variables are used to control for endogeneity of the education variables in

this thesis.
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Endogeneity arises because some of the explanatory variables, namely endogenous

variables, are correlated with the disturbances. That is:

( , ) 0Cov x   (3.6)

Endogeneity causes bias and inconsistency in the estimates.

In order to correct for the bias, variables that are uncorrelated with the residual but

correlated with the endogenous are needed. If we denote the instrumental variables

as z , the following conditions must hold:

( , ) 0Cov z   and ( , ) 0Cov x z  (3.7)

A good instrumental variable is perfectly uncorrelated with the residual and highly

correlated with the endogenous variables. With appropriate instrumental variables

which satisfy the conditions in (3.7), a two-stage least squares (2SLS) regression can

be run, and consistent, though biased, estimates can be computed. As the estimates are

consistent only, the model is only appropriate for a large sample. However, if the

instrumental variables do not satisfy the conditions in (3.7), the estimates remain

biased and inconsistent.

Given the instrumental variables, a 2SLS regression is run to obtain the consistent

estimates. Let the structural form equation, or the equation which explains the

dependent variable, to be:

1 1 2 2 1y y z     (3.8)

where 2y is endogenous and 1z is exogenous.

Let 2z be the instrumental variable. The reduced form equation is:

2 1 1 2 2y z z v    (3.9)
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Estimate  2y for each observation using (3.9) and substitute for 2y in (3.8) and run the

OLS. This produces the consistent estimators which are corrected for endogeneity.

Also, this thesis uses standard errors which are adjusted by the White’s technique, in

order to cope with heteroskedasticity.

Because the 2SLS estimates are less precise if the variables are indeed exogenous, the

OLS is always preferred unless it is verified that endogeneity does exist.

It is possible to test the existence of endogeneity. The idea of the test is to find out

whether v is correlated with . Because 1z and 2z are uncorrelated with  , therefore,

2y is correlated with  if and only if v is correlated with  . There are 2 steps in the test.

First, the reduced form equation, or (3.9), is estimated and the estimated residual, v , is

computed. v is then added as an extra explanatory variable to the structural form

equation, (3.8), and OLS is run. If the coefficient of v is found to be statistically

significant, it is concluded that endogeneity is present. Otherwise, the conclusion is no

endogeneity.

Note that only an F-test of the joint significance of the endogenous variables is

allowed in the models used in this thesis, as the standard errors are corrected by the

White’s technique (Cameron and Trivedi 2005).
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4. Data

The data used in this research is the Wave 6 responding person file of the HILDA

database. The data set consists of 12060 continuing respondents and 845 new

respondents, with a total of 12905 respondents. The interviews for Wave 6 were

conducted between August 2006 and March 2007, where approximately 98%

completed by 30 December 2006. Of the total 12905 respondents, only 7498, or 58%,

of them reported to receive any earnings in the financial year.

The reasons for using the HILDA data set are that it is up-to-date with the latest

release of data from 2006, it has a large sample size and it contains a large number of

variables which allows us to control for omitted variable bias effectively.

Some of the data originally from the HILDA data base is transformed in order to

construct the variables that are included in the regressions. For the list of all variables

that are used in the regressions and their description, please refer to the appendix 1, 2

and 3. Details on the transformation of the data are discussed in this section.

The dependent variable used in the regressions is “logearn”, the natural logarithm of

hourly earnings in Australian dollar. “logearn” is constructed by first computing the

hourly earnings, by dividing the weekly gross wages and salary from all jobs by the

number of hours usually worked per week. “logearn” is then computed by taking the

natural log of the hourly earnings. Note that the weekly gross wages and salary is top-

coded at a specific threshold. The weekly earnings reported for the top-coded

respondents are the average values of all observations which exceed the threshold.

This suggests that censored regression models should be used instead of OLS.

However, there are only 4 observations, who are all males, which are included in the

regressions have an earning which are top-coded, which is relatively small comparing

to the sample size of several thousands of observations. Therefore, censored regression
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models, such as Tobit model, are not used in this research as the bias would not be

material due to the small number of censored observations.

The education variables are the dummy variables of the highest education attained by

an individual. These variables are mutually exclusive and collectively exhaustive.

The education variables have a value of 1 if an individual’s highest education attained

is as described by the definition of the variable, otherwise it will have a value of 0. An

individual’s highest education is classified as ‘degree’ if his highest education is a

doctoral degree, master degree, graduate certificate or graduate certificate, Honours

bachelor degree or a Pass bachelor degree. It is classified as ‘diploma’ if its highest

education attained is an advanced diploma or diploma, ‘cert’ if it is a certificate of any

level4, ‘hsc’ if completed high school and ‘nohsc’ (omitted variable group) if not

completed high school.

Two dummy variables are used to control for the sector in which the firm operates.

“Government” represents an individual working under a government organization,

while “profitprivate” represents an individual who is working for a profit-driven

private organization. Individuals having 0 for both “government” and “profitprivate”

simply means that an individual not working under either the government or a profit-

driven private organization. For example, such individual could be working in a not-

for-profit company.

4 level I, II, III, IV or any certificate that is not defined
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Regarding the occupation of an individual, nine dummy variables are constructed to

control for occupations5. The variables are constructed under the definitions of the

Australian Standard Classification of Occupations (ASCO), Second Edition. Nine

major groups of occupation are formed according to the first digit of the ASCO code

of each respondent. Note that for “manager”, farm managers are not classified as

“manager” in this thesis because farmer managers on average earn much less than

managers in other areas (Preston 1997). A dummy variable consisting of farm

managers is also not constructed because it will be highly correlated with “agric”,

which is a dummy variable indicating if an individual works in the agricultural

industry. If both of the variables are included, then the effect of the 2 variables cannot

be disentangled, and there will be a problem of multicollinearity. Therefore, farm

managers fall into the omitted variable group of ‘intclerical’ (intermediate clerical,

sales and service worker). There are only 38 farm managers who receive earnings, or

0.6% of the total observations who receive earnings, and it should not materially affect

the coefficients of the occupation variables.

This set of variables is mutually exclusive.

Residential location is considered to have a significant effect on earnings. As a result,

it is also controlled for in the regressions.

“majorcity” is used to control for geographical location of an individual. Previous

research has shown that individuals living in metropolitan areas earn more than their

counterparts. In this thesis, respondents reported to live in Sydney, Melbourne,

Brisbane, Adelaide, Perth or the ACT are classified to be living in metropolitan areas

and categorized into “majorcity”.

5 Refer to appendix 1 for the list and description of variables.
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The size of the firm is one of the factors controlled for in this thesis by the variable

labeled “large”. The respondents are asked to report the number of staff employed by

their companies throughout Australia, by choosing 1 of the 7 ranges provided in the

interview. For example, if the number of employees is 506, then the respondent reports

the number of employees to be between 500 and 999.

In this thesis, a firm is classified as “large” if the number of employees throughout

Australia is larger or equal to 500. If a respondent reports to be unsure about the

number of employees of his firm, then it is assumed that the number of employees is

below 500.

Excellent communication skill is a requirement appeared in many job adverts, and it is

believed that it is one of the determinants of earnings. Whether an individual has any

difficulty in social activity is measured by “social”. In the interview, the respondents

are asked if they have any physical or emotional difficulty interfered with normal

social activity. They rate themselves to be ‘not at all’, ‘slightly’, ‘moderately’, ‘quite a

bit’ or ‘Extremely’. The answers are self-reported and do not have any medical

evidence. An individual is classified to have 0 for ‘social’ if he indicates himself to

have no difficulty interfered with social activity, that is, his answer is ‘not at all’.

Otherwise, the individual has 1 for ‘social’ for indicating any difficulties in social

activities.

Some US literature, as discussed in Chapter 2, suggests that stress has a positive effect

on earnings. Therefore, the effect of stress on earnings is investigated in this thesis.

Stress is described by a dummy variable, ‘stress’. The respondents are asked whether

the amount of stress in the job will make them physically ill. They are asked to make a
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rating between 1 to 7, where 1 being ‘strongly disagree’ and 7 being ‘strongly agree’.

An individual is classified as “stress” if his rating is 5 or higher. Same as ‘social’, the

ratings given is self-reported and do not have any medical evidence.

Previous research on wage function suggests that ‘height’ has a positive effect on

earnings. In this thesis, ‘height’ is defined to be the height of an individual in

centimeter and divided by 10. Again, height is self-reported and subject to error.

It is widely accepted by labour economists, with the support from empirical research,

that health capital is an important determinant of earnings, and the level of obesity is

one of the popular heath capital used in empirical research. The measurement of

obesity in this thesis is the body mass index (BMI). BMI is calculated

by
2 2

( )

( )

weight KG

height m
. Four groups are formed to categorize the level of obesity, and they

are ‘noramalweight’ (omitted variable group), ‘overweight’, ‘underweight’ and

‘obese’. The demarcation between the four groups is dependent on the BMI. Adopting

the definitions form the World Health Organization, an individual is categorized into

“underweight” if his BMI is less than 18.5. An individual is in ‘normalweight’ if his

BMI is between 18.5 and 25. ‘overweight’ is defined as having a BMI between 25 and

30. Lastly, an individual is classified as “obese” if his BMI is greater than 30. Note

that the height and weight used to calculate the BMI are self-reported and subject to

error.
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Eight industry dummy variables are constructed to control for the industry that the

employees are working in6. The eight dummy variables are formed according to the

ANZSIC code, under the definitions of the Australian and New Zealand Standard

Industrial Classification (ANZSIC), 1993. This set of variables is mutually exclusive.

Note that dummy variables are constructed only for major industries, and not all

industries are covered, for instance, community services and defence force are not

included. Therefore, this set of variables is not collectively exhaustive, and some

observations will not have a dummy variable equal to 1.

To control for sample selection bias, some variables (‘investment’, ‘spouseinc’ and the

group of dummy variables indicating the number of dependent children in each age

range) are used as the instruments. These variables are chosen on the basis of the

labour supply model. This model is basically about the trade-off between leisure time

and income, and the consequent change in utility7.

The income from investment (‘investment’) is used to act as an instrument when

running the Two Stage Heckman’s Correction Model. The income of investment is

defined as the sum of interest, dividends, royalties and rent.  Same as earnings, income

from investment is top-coded at a specific threshold8. The top-coding has an adverse

effect on the estimation of the model. However, there are only three observations that

are included in the regression, which are all males, are top-coded for their income

6 Refer to appendix 1 for the list and description of variables.

7 For details on this model, refer to Ehrenberg and Smith (2006).

8 The income from investment reported for the top-coded respondents are the average values of all

observations which exceed the threshold.
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from investment. This is relatively small comparing to the sample size; therefore,

nothing is done to deal with the top-coding of ‘investment’ as the effect would not be

material.

Another instrument used in the Two Stage Heckman’s Correction Model is the

spouse’s gross income in the financial year (‘spouseinc’). The gross income in the

financial year is defined as the sum of market income, private transfers, Australian

and foreign pensions and benefits, family tax transfers and child care benefits9. This

variable is constructed by first matching the couples, and then creates a new variable

which is the gross income of an individual’s spouse.

The endogeneity of education is controlled for by using three instrumental variables,

which are ‘fatheredu’, ‘motheredu’ and ‘spouseedu’. They are defined respectively as

whether the observation’s father, mother and spouse have an educational qualification

since completing high school. These variables are widely used in literature on

endogeneity of education, such as Trosel et al (2002) and Williams (2002).

Respondents are asked whether their parents have completed an educational

qualification since leaving high school. No information is given on the years of

education. Therefore, we use dummy variables to describe the education of an

observation’s parents’ education.

9The gross income is top-coded in the same way as earnings and investment. The number of

observations that has top-coded spouse’s income is 13, which is relatively small comparing to the

sample size; therefore, no action is taken to account for this censored variable.
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For spouse’s education, we simply match the observations with their spouses, and

construct a variable indicating whether the spouse has an educational qualification

after leaving high school.

Above is the detailed description of the procedures of creating some of the variables

from the original HILDA data base. Other unmentioned variables, e.g. tenure with

current employer (‘tenure’), whether an observation is marries (‘married’) and

number of dependent children, are simply taken from the HILDA data base without

any changes.
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5. Discussion of Results

In this chapter, the results from the three estimation methods are discussed.

5.1 OLS

Five ordinary least square (OLS) regressions are run to investigate the partial impact

of each variable on earnings. The regressions are run separately for males and females

since females and males have different coefficients for their explanatory variables.

This is the conventional practice in other literatures, such as Preston 1997. The

dependent variable is ‘logearn’ (Log of hourly earnings ($)), which restricts the hourly

earnings to be positive. The explanatory variables are different for each regression. We

start with the general model, and then add more variables to the later regressions.

Model 1 to 4 are replication of the results from Preston (1997), while in Model 5,

some extra variables which are believed to have an impact on earnings are added,

including health capital such as stress and obesity. To summarize, Model 1 includes

only education and experience variables. Model 2 adds in the sector of employment

(government or private sector) and some personal characteristics. Model 3 adds the

occupations and geographic characteristics into Model 2. In Model 4, industries are

also controlled for. Finally, in Model 5, health capital and more personal

characteristics are added. We add a large number of variables in attempt to control for

omitted variable bias. All these variables should be enough to explain the skills of and

demand for labour. Although technology (unavailable from the database) is not

controlled for, these variables, especially industries, should be able to act as a proxy of

technology.

For Model 5, the baseline (i.e. having 0 for all dummy variables) for the OLS is an

individual who has a highest education attained being completing high school, is not
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an immigrant from non-English speaking country, works in a non-profit-driven firm, is

unmarried, is a intermediate clerical, does not live in a major city, works in a firm with

less than 500 employees in Australia, works in the industry which is not described by

any of the variables, has no social difficulty, is non-stressful, has a normal weight, has

normal shift and no union membership.

The F-test suggests that all 5 regression models possess explanatory power on

earnings, while regression 5 has the strongest explanatory power with an adjusted R-

squared of 30.2% for the male regression and 26.4% for the female regression.

Note that the five models have the same sample10, so that the change in coefficients is

not due to the dropping of observations, but merely attributed to the addition of

explanatory variables in the model.

5.1.1 Education and Experience

Table 1 presented on the next page is an extract from the regression results, which

only presents the education and experience variables. For the complete presentation,

please refer to the appendix 4.

10 Although there are more observations available for Model 1-4, the sample used in Model 5 is adopted

in all models. A disadvantage of doing this is the slightly loss of degree of freedom in Model 1-4, but

this should not be a big matter as the sample size is over 2000 for each regression.
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Table 1. Results of OLS regressions (education and experience)
Dependent Variable: logearn

Model 1 Model 2 Model 3 Model 4 Model 5

Variable Male Female Male Female Male Female Male Female Male Female

degree 0.503*** 0.429*** 0.494*** 0.412*** 0.338*** 0.261*** 0.323*** 0.260*** 0.319*** 0.262***

(0.030) (0.025) (0.030) (0.028) (0.033) (0.033) (0.033) (0.033) (0.033) (0.034)

diploma 0.201*** 0.179*** 0.191*** 0.174*** 0.091** 0.087** 0.086** 0.091*** 0.075* 0.091**

(0.042) (0.035) (0.042) (0.035) (0.042) (0.035) (0.042) (0.035) (0.042) (0.036)

cert 0.144*** 0.045* 0.140*** 0.055** 0.099*** 0.028 0.085*** 0.033 0.081*** 0.031

(0.026) (0.027) (0.026) (0.027) (0.027) (0.026) (0.026) (0.026) (0.026) (0.026)

hsc 0.139*** 0.083*** 0.139*** 0.084*** 0.067** 0.038 0.062* 0.032 0.057* 0.032

(0.034) (0.026) (0.034) (0.026) (0.033) (0.026) (0.032) (0.026) (0.032) (0.026)

exper 0.032*** 0.024*** 0.028*** 0.019*** 0.025*** 0.017*** 0.023*** 0.016*** 0.023*** 0.016***

(0.003) (0.003) (0.003) (0.004) (0.003) (0.004) (0.003) (0.004) (0.003) (0.004)

exper2 -0.527*** -0.375*** -0.477*** -0.310*** -0.410*** -0.277*** -0.391*** -0.261*** -0.381*** -0.264***

(0.063) (0.092) (0.064) (0.094) (0.063) (0.092) (0.062) (0.092) (0.062) (0.091)

''' denotes significant under the 1% level of significance
'' denotes significant under the 5% level of significance
' denotes significant under the 10% level of significance

The coefficients are interpreted as belonging to a specific group (or for each unit

increase in the variable if it is a continuous variable), the earnings of an individual on

average increase by a percentage equal to 100 times the coefficient. For example,

according to Model 5, a male having a diploma qualification on average earns 7.5%

more than an individual who has not completed high school, holding other variables

constant.

Overall, both education and experience play an important role in determining earnings.

This verifies that the human capital model is robust to determining earnings.

There are 2 major findings from the table above.

Firstly, the results propose that education is less important for females, as the

significance and values of the education variables are relatively lower comparing with
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males. But for experience, it is highly significant in all 5 regressions for both males

and females.

Second, as more variables are added to the regression, the values of the coefficients

decrease. This is especially obvious for the education variables and after occupation is

controlled for (i.e. going from regression 2 to regression 3). The implication of this is

that education is highly correlated with occupation. In order to verify that, occupation

is regressed on education, and the results ascertain that higher educated individuals are

more likely to work in high-paying occupations, and vice versa11. The signalling

model of education proposes that education is a signal to the employers of how

intelligent an individual is, consequently, individuals with low levels of education are

impossible to work in jobs that require great skill, which are mostly high-paying

occupations. As a result, the high correlation between education and occupation is

consistent with the signalling model of education. However, it is mentioned before that

the results also consistent with the human capital model. So, which model better

represents the Australian labour market? This question will be investigated in Chapter

8.

11 But ‘manager’ is found out to be not correlated with education. The regression results are presented in

the appendix 5.
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5.1.2 Discrepancies with other literature

Table 2 is an extract from the OLS results, which includes estimates which are

inconsistent with other literature.

Table 2. Results of OLS regressions (variables inconsistent with other literature)
Dependent Variable: logearn

Model 1 Model 2 Model 3 Model 4 Model 5
Varaiable Male Female Male Female Male Female Male Female Male Female

noneng -0.041 -0.005 -0.053 0.003 -0.046 -0.002 -0.055 0.001

(0.037) (0.031) (0.037) (0.031) (0.036) (0.031) (0.036) (0.031)

stress -0.031 -0.051**

(0.027) (0.025)

underweight -0.072 -0.006

(0.072) (0.051)

overweight 0.019 -0.013

(0.021) (0.020)

obese -0.024 0.004

(0.024) (0.022)

*** denotes significant under the 1% level of significance
** denotes significant under the 5% level of significance
* denotes significant under the 10% level of significance

Preston (1998) suggests that immigrants from non-English speaking country earn less

than native Australians and immigrants from English-speaking countries. Although

“noneng” (immigrant from non-English speaking country) has the expected sign, it is

statistically insignificant.

“stress” is significant for females and it is negative, while it is insignificant and

negative for males. This is in contrary with the finding from French and Dunlap

(1998).

Finally, the effect of Body Mass index is statistically insignificant, which does not

agree with Register and Williams (1990), Baum II and Ford (2004).
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What could be the reason for the discrepancies? A possible cause could be the sample

selection bias. The shortcomings of the data that nearly half of the observations are

dropped from the data set due to missing values and observations not earning any

income could result in sample selection bias. In order to investigate if sample selection

bias is present and to correct for the bias, a two stage Heckman’s correction model is

run.

5.2 Two Stage Heckman’s Correction Model

Presented on the next page in Table 3 is an extract from the equation of interest from

the Heckman’s correction model12, using only observations between 25 and 60 (who

are in the working age), so that the statistical test regarding the existence of sample

selection bias is not affected by those who are retired and still studying.

12 The selection equation is the same for all regressions. Observations having missing values for any variable in
the selection equation are dropped. All observations included in the equation of interest are the same for all of
the 5 regressions. The instrumental variables added to the selection equation are “investment”, “spouseinc”,
“age0to4”, “age5to14” and “age15to24”. For details of the instruments and complete regression results, refer to
the appendix2, 6 and 7.
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Table 3. Extract from the Results of Heckman's Correction Model
Dependent Variable: logearn

Model  1 Model  2 Model  3 Model  4 Model  5

Variable Male Female Male Female Male Female Male Female Male Female

degree 0.473*** 0.431*** 0.448*** 0.414*** 0.314*** 0.285*** 0.294*** 0.281*** 0.304*** 0.310***

(0.033) (0.028) (0.037) (0.030) (0.038) (0.041) (0.038) (0.040) (0.038) (0.086)

diploma 0.201*** 0.189*** 0.193*** 0.183*** 0.082** 0.074 0.077* 0.074* 0.066 0.073

(0.042) (0.035) (0.044) (0.035) (0.041) (0.046) (0.040) (0.045) (0.041) (0.091)

cert 0.117*** 0.033 0.114*** 0.047 0.062** 0.009 0.043 0.014 0.038 0.011

(0.032) (0.031) (0.033) (0.031) (0.031) (0.040) (0.030) (0.039) (0.031) (0.079)

hsc 0.088** 0.087** 0.078* 0.082** 0.006 0.049 0.003 (0.037) (0.009) (0.062)

(0.042) (0.034) (0.044) (0.034) (0.040) (0.044) (0.039) (0.043) (0.040) (0.088)

exper 0.018*** 0.024*** 0.003 0.015* 0.018*** 0.042*** 0.018*** 0.042*** 0.028*** 0.070**

(0.006) (0.008) (0.007) (0.009) (0.007) (0.012) (0.007) (0.012) (0.007) (0.032)

exper2 -0.280** -0.460*** -0.027 -0.301* -0.325** -0.882*** -0.327** -0.876*** -0.527*** -1.453**

(0.131) (0.171) (0.146) (0.181) (0.142) (0.256) (0.139) (0.252) (0.148) (0.667)

noneng -0.045 -0.037 -0.066* -0.044 -0.059* -0.048 -0.076** -0.061

(0.038) (0.032) (0.035) (0.040) (0.034) (0.040) (0.035) (0.081)

stress -0.024 -0.022

(0.028) (0.063)

underweight -0.007 0.158

(0.120) (0.186)

overweight 0.024 0.027

(0.023) (0.065)

obese -0.027 0.046

(0.028) (0.068)

tenure 0.004*** 0.006*** 0.002 0.004*** 0.002* 0.005*** 0.002 0.004

(0.001) (0.002) (0.001) (0.002) (0.001) (0.002) (0.001) (0.003)

inverse mills ratio -0.117 0.05 -0.363*** -0.059 -0.002 0.572** -0.015 0.561** 0.209 1.135*

(0.107) (0.152) (0.122) (0.159) (0.124) (0.228) (0.121) (0.224) (0.132) (0.616)

*** denotes significant under the 1% level of significance
** denotes significant under the 5% level of significance
* denotes significant under the 10% level of significance

The inferences for education and experience do not change in the Heckman’s

correction model, they remain highly significant in determining earnings, though

significance is higher (especially in later models) and their impact deteriorates as more

variables are controlled for. However, the statistical significance of experience on

earnings in Model 2 is vastly lower than other models.  The reason for observing this
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is unknown, but likely to be due to the collinearity between experience and the newly

added “tenure”, which its significance then drops substantially in later regressions.

The t-test of the inverse mills ratio suggests that there is sample selection bias for

females13. The Heckman’s correction model does not change the inferences for the

effect of Body Mass index on earnings, but it does change the inferences of ‘noneng’

for males and “stress” for females.

‘noneng’ now becomes significant and negative for males, which agrees with other

literature such as Preston (1998). However, there is no evidence that sample selection

bias is present for males, and OLS should be more appropriate to explain the wage

function of males. For females, ‘noneng’ remains insignificant. There are some

possible explanations for ‘noneng’ being insignificant. First, the standard error is too

large; possibly due to collinearity with other variables (e.g. occupations), so that the

effect of ‘noneng’ on earnings cannot be determined for this sample. Second, it may be

the case that it is more difficult for immigrants from non-English speaking countries to

get a job, rather than being discriminated by receiving lower earnings. However, the

results from the selection equation reject this proposition. Finally, may be it simply

because races no longer affect earnings. Perhaps English proficiency is more relevant

than whether an individual is an immigrant.

‘stress’ now turns to be insignificant for females, which means that the impact of

‘stress’ on females’ earnings is undetermined for this sample due to high standard

error.

13 Although the t-test of the inverse mills ratio in regression 2 shows that sample selection bias is

present for males, it is questionable as regression 2 provides some odd results.
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Stress and BMI index are concluded to have no effect in determining earnings in this

thesis so far; actually, most of them have the opposite signs as suggested by other US

literature. The US literature proposes that individuals working in a stressful

environment earn more (French and Dunlap 1998) and the obese, overweight males

and the underweight earn less than their normal weight counterparts (Register and

Williams 1990; Baum II and Ford 2004).

There are a few possible causes for this. First, the effect of the variables is too small

and they cannot be picked up by the data. Second, variables which should be

significant are highly correlated with other variables, so that their effect cannot be

disentangled and they become statistically insignificant. Third, obese, overweight and

underweight are penalized in the way that they are less likely to get a job, instead of

being discriminated by receiving lower earnings. However, the selection equation

form the Heckman’s correction model rejects this argument. Forth, individuals

working under a stressful environment may have earnings which are dependent on

performance. However, HILDA data base does not provide data on performance based

earnings. Fifth, as discussed in Chapter 2, height, weight and level of stress is self-

reported, and this may lead to measurement error. Finally, it could be because the

Australian labour market is different from the US labour market; therefore, stress and

Body Mass index appear not to have any impact on earnings.
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5.3 Instrumental Variables of Education

Instrumental variables are used to control for endogeneity of the education variables14.

The instruments chosen are father’s education (‘fatehredu’), mother’s education

(‘motheredu’) and spouse’s education (‘spouseedu’).

Due to the limited number of instrumental variables, we can only include three

education dummy variables (‘degree’, ‘diploma’ and ‘cert’), so that the order

condition15 is satisfied.

The test for endogeneity shows that only model 1 and model 2 are verified to have

significant endogeneity for females, while all models for males are concluded to have

no significant endogeneity.

Table 4 on the next page presents the results for the 2 models which are verified to

have significant endogeneity16. The corresponding OLS estimates are also presented.

14 Again, we use the same sample for all 5 models.

15 Number of excluded exogenous variables must be as least as large as the number of included

endogenous explanatory variables. Refer to Greene (2003) for details.

16 Complete regression results are available in appendix 8.
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Table 4. Extract from the Results of IV Regression and OLS
Dependent Variable: logearn

Model 1 Model 2

Varaiable IV Female OLS female IVFemale OLS female
degree 6.873 0.393*** 0.938 0.374***

(241.104) (0.021) (2.465) (0.024)
diploma -6.419 0.144*** 0.592 0.138***

(287.277) (0.032) (3.169) (0.032)

cert 16.997 0.008 1.38 0.018
(629.280) (0.023) (5.518) (0.024)

exper 0.154 0.023*** 0.024 0.018***
(5.153) (0.003) (0.042) (0.004)

exper2 -2.773 -0.363*** -0.423 -0.299***
(94.341) (0.092) (0.772) (0.094)

noneng -0.027 0.000

(0.262) (0.031)
profitprivate 0.308 0.073***

(0.737) (0.028)
government 0.192 0.140***

(0.137) (0.027)

tenure 0.008 0.004***
(0.007) (0.002)

married 0.082 0.055***
(0.351) (0.018)

*** denotes significant under the 1% level of significance

** denotes significant under the 5% level of significance

* denotes significant under the 10% level of significance

The results are consistent with previous literature in the sense that the endogeneity

corrected education estimates are substantially higher than the OLS education

estimates, which implies that the rate of return to schooling is biased downwards.

Another difference between the 2 sets of estimates is that the standard errors of the IV

regressions are much larger, especially for model 1. Although 2SLS is expected to

have larger standard errors than OLS (Wooldridge 2003), they are too large that all

coefficients are insignificant. One of the possible reasons for these exceptionally high

standard errors is that the instrumental variables are not appropriate. Although OLS of

education against the instruments17 shows that the instruments jointly have significant

explanatory power on the endogenous variables, the instrumental variables might not

be appropriate because it is correlated with the disturbances in the structural form

17 Not presented in this paper, but available from author.
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equation. Although the instruments used in this thesis are the same as other literature,

e.g. Trostel et al. 2002, we use dummy variables instead of continuous variables for

the instruments18. This has a greater chance of having high correlation with the

disturbances than when using a continuous instrumental variable. Similar to this paper,

Williams (2002) uses dummy variables for the instruments. However, it only controls

for one endogenous variable (years of education), and it has more instrumental

variables than this paper. Therefore, it is possible that the 2SLS results here are

invalid.

To verify if the instrumental variables are exogenous to the disturbances of the

structural from equation, the test of overidentifying restrictions is carried out (Refer to

Wooldridge 2003 for details). The test shows that there is some evidence that the

instruments are correlated with the disturbances of the structural form equation.

Therefore, for future research in endogeneity of education using the HILDA data base,

more powerful instruments must be investigated for the instrumental variable

regressions.

5.4 Summary

To summarize the findings from the regressions, most inferences are consistent with

previous literature, except for health capital (stress and obesity) and whether an

individual is an immigrant from a non-English speaking country. It is also found out

that education and occupation are highly correlated.

18 Refer to Chapter 4 for details.
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The Two-stage Heckman’s Correction Model provides some evidence of the presence

of sample selection bias for females, but not for males.

Instrumental variables are used to control for endogeneity of education, however, the

test of overidentification suggests that the instruments are too weak. As a result, the

coefficients cannot be estimated precisely and most of them are found to be

statistically insignificant.



50

6. Earnings Differential between Males and Females

From inspecting the coefficients of the two set of regressions in Chapter 5, males and

females seem to have different values for their coefficients for most of the explanatory

variables. In order to verify that, a formal statistical test is needed. The t-test will do

the job in this occasion. This test is done for the OLS estimates from Model 5.

The setup of the test is as follows:

 
0 : 0im ifH    (6.1)


im is the estimated coefficient for the i th variable form the male regression, and  i f is

the corresponding coefficient from the female regression.
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im i f im i f

im i f im i f
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(6.2)

assuming  im and  i f are independent.

The results are presented in the appendix 9. 11 of the total 38 variables are found to be

statistically different between the two sets of regression. This provides evidence that

the rate of return to human capital is different for each group.

However, under the Workplace Relations ACT 1996, employers are stipulated to

provide remuneration without discrimination on the ground of sex. Moreover, the

Commonwealth Conciliation and Arbitration Commission ratified the principle of

Equal Pay for Work of Equal Value in 1972. This principle proposes that if the values

of the work done by two groups of persons are the same, then they should share the
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same earnings. This implies that there should not be any discrimination on the basis of

sex.

In order to investigate in the differential in earnings between males and females, the

mean difference in earnings is decomposed using the methods of Oaxaca (1973).

According to the model, the wage gap between males and females can be decomposed

as follows:

        0 0(ln ) (ln ) m f fm m f m fm fE earn E earn x x x           (6.3)

where subscript f and subscript m denote components from the female regression

and male regression respectively, x denotes the vector of mean values of the

individual characteristics,  represents the vector of estimated coefficients but

excluding the constant term, and  0 is the estimated constant term.

This decomposes the model into 3 components.

The first term represents the differential that is due to the difference in individual

characteristics, that is, this portion of the differential is explained and not due to

discrimination against females. The second term corresponds to the difference in the

returns to the individual characteristics, that is, this portion of the differential is

unexplained and attributed to discrimination against females. Lastly, the third term

represents the differences in the constant terms, which can also be considered as

discrimination against females. The results of the decomposition model of OLS19 for

model 5 are summarized in table 5 on the next page:

19 Decomposition is not done for Heckman’s Correction Model because Sample selection bias is not

present in males; therefore for males, the OLS estimates are more appropriate than the estimates from

Heckman’s Correction Model. Even for females, the t-test of the inverse Mills ratio is only significant at

the 10% level of significance.
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Table 5. Decomposition of Differential in Earnings between Genders
OLS

Explained Differential 0.025
Unexplained Differential 0.264

Difference between Constants -0.204

Total 0.085

The OLS results show that there is an 8.5% differential in earnings between males and

females. One point that is worth attention is that experience is the main source of the

unexplained differential20. The implication of this is that the return from experience is

far less for females than for males.

Of the total differential, 0.025 of it is due to the difference in the individual

characteristics. Therefore, if we take that into account, the actual differential between

males and females that remain unexplained is only 6%. This differential can be

considered as the discrimination against females, and females generally earn 6% less

than their male counterparts, given that they have the same characteristics. This gap is

considered to be relatively small comparing with other literature, such as 14.5% in

Preston (1997), which uses 1991 data and 17.9% in Voon and Miller (2005) which

uses 1996 data. Therefore, Australia is getting closer to equal pay between genders, as

suggested by Preston (2003), and Equal Pay for Work of Equal Value is getting more

effective than it was in the last decade.

20 Although detailed decomposition results are not presented in this thesis, it is available from author.
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7. Impact of experience

In this chapter, the sensitivity of the dependent variables on the variation of experience

is investigated. A graph of ‘logearn’ (log of hourly earnings) against experience is

plotted to evaluate the change in ‘logearn’ as experience varies. The graph is only

done for experience because it is a quadratic function, plotting the graph allows us to

better understand the effect of its variation on the dependent variable. The rest of the

explanatory variables are either dummy variables or linear continuous variables, where

the impact of their variation on the dependent variable can be easily understood from

their coefficients.

Presented on the next page is the graph of ‘logearn’ against experience, separately for

males and females. The estimated hourly earnings are plotted against experience,

while other variables are fixed. In the analysis, it is assumed an individual who has a

degree qualification, is native Australian, works in a profit-driven firm, has a tenure of

6.626, is married, is a professional, lives in a major city, works in a firm with more

than 500 employees in Australia, works in the business industry, has no social

difficulty, is stressful, has a height of 171.8cm, has a normal weight, has normal shift

and no union membership.
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According to the graph, both males and females have their maximum expected

earnings around the experience of 31. However, there are some obvious differences

between the 2 curves, which are the slope of the curves and the vertical difference

between the curves. Males has much steeper slope than females, they also have a

higher intercept than their female counterparts. This implies that females are

discriminated against males in the sense that their returns to experience are far less

than males’. As a reference, individuals with the average experience of 19 and having

the baseline characteristics, males on average have $1.34 higher than females in hourly

earnings.

From the decomposition model in the Chapter 6, it is ascertained that experience is the

main cause of the earnings differential between genders.
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The results from this analysis support the outcome of the decomposition model that

females have a penalty in earnings. Also, the analysis does not reject the suggestion by

the decomposition model that experience is a major source of differential in earnings.

A possible explanation for females having lower return to experience could be because

they are more likely to have broken participation (i.e. re-entering the labour force after

leaving for a prolonged period), mainly because of maternity leave. Due to technology

change, the benefit of experience deteriorates as the time away from employment

increases. As a result, it is reasonable that females have a lower return to experience.

To answer the question of how much of this differential is due to broken participation

and how much is due to discrimination, further research is needed.
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8. Is the Human Capital Model or the Signalling Model More Appropriate
for the Australian Labour Market?

It is discussed in Chapter 5.1.1 that the regression results provide support to both

human capital model and signalling model. In this section, it will be found out which

model is more appropriate for the Australian labour market.

To ascertain whether human capital model or signalling model better represent the

Australian labour market, the significance of the group of education variables is tested.

The idea of the test is that if human capital model is more appropriate for the

Australian labour market, then the group of education variables will be significant

because education enhances productivity, and thus increases earnings. On the other

side, the group of education variables will be insignificant, when occupations are

controlled for, if the labour market is better represented by the signalling model, as the

model suggests that education only signals to the employers the innate ability of the

employees, but does not increase productivity, and thus earnings.

A chi-squared test is run to test the aggregate significance of the education variables

for the Heckman’s correction model of Model 5. The p-value of the test is 0 for males

and 0.002 for females. The same test is done for Model 3 - 4, and F-tests are also

carried out for Model 3-5 of the OLS, they all provide p-values close to 0. Therefore,

it is concluded that human capital model is more appropriate for the Australian labour

market in explaining earnings.
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9. Sensitivity Analysis of Body Mass Index and Stress

As discussed in Chapter 5, it is found out that there are some discrepancies with the

US literature in the inferences of health capital (stress and obesity). This may result

from the different perception of stress and obesity between Australia and the US.

Hence, in this section, we run a sensitivity analysis by redefining the health capital

variables.

Presented in Table 6 on the next page are the results from the new regression models

with the redefined health capital variables21. Only coefficients for variables which are

redefined are displayed here. For complete regression results, refer to appendix 10.

The changes from Model 5 made in Model 6 – 9 are outlined as following:

Model 6: An observation has value of 1 for ‘stress’ if his answer is ‘strongly agree’

when asked whether the amount of stress in the job will make them physically ill,

otherwise he has 0 for ‘stress’.

Model 7: An observation is classified as ‘obese’ if his BMI is 35 or higher, and

classified as ‘overweight’ if BMI is between 25 and 35.

Model 8: ‘underweight’ is redefined as any observation having a BMI under 15.

Model 9: Incorporate the changes in Model 7 – 8. That is,  an observation is classified

as ‘underweight’ if his BMI is under 15, ‘overweight’ if BMI is between 25 and 35

and ‘obese’ if BMI is 35 or higher.

21 Model 5 is exactly the same set of results from Chapter 5.1.2.
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Table 6. Extract from Results of Sensitivity Analysis (OLS)
Dependent Variable: logearn

Model 5 Model 6 Model 7 Model 8 Model 9

Varaiable Male Female Male Female Male Female Male Female Male Female

stress -0.031 -0.051** -0.093 -0.056 . . . . . .

(0.027) (0.025) (0.079) (0.041) . . . . . .

underweight -0.072 -0.006 . . -0.072 -0.006 -0.238 -0.099 -0.235 -0.1

(0.072) (0.051) . . (0.072) (0.051) (0.282) (0.135) (0.283) (0.135)

overweight 0.019 -0.013 . . 0.016 0.008 0.02 -0.012 0.017 0.008

(0.021) (0.020) . . (0.020) (0.018) (0.021) (0.020) (0.019) (0.018)

obese -0.024 0.004 . . -0.140*** -0.076** -0.023 0.005 -0.139*** -0.076**

(0.024) (0.022) . . (0.044) (0.035) (0.024) (0.022) (0.044) (0.035)

*** denotes significant under the 1% level of significance
** denotes significant under the 5% level of significance
* denotes significant under the 10% level of significance

After redefining ‘stress’, it remains insignificant for males. For females, it turns from

significant to insignificant, which is the same inference form the Heckman’s

Correction Model.

Redefining ‘stress’ does not help to get the inference that is consistent with the US

literature. However, redefining the levels of obesity does change the inference for

obesity to agree with the US literature.

By increasing the BMI threshold of ‘obese’, it becomes statistically significant for

both males and females. The results suggest that on average, obese males and females

with a BMI of 35 or higher earn 14% and 7.6% lower than their non-obese

counterparts respectively. The penalty is much higher than the 3.2% (males) and 5.8%

(females) from Baum II and Ford (2004), but lower than the penalty of 12.36% from

Register and Williams (1990) for females22. Although the magnitude of the wage

22 No statistical evidence that obese males are disadvantaged.
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penalty for obesity varies from the three researches, they are consistent in the sense

that obese persons are disadvantaged in terms of earnings.

For ‘underweight’, even lowering the BMI threshold, there is still no evidence that

underweight individuals are discriminated in terms of earnings, disagreeing with

Baum II and Ford (2004). This may be due to multicollinearity, especially with height

as suggested by Rashad (2007), or it simply because underweight persons are not

disadvantaged in terms of earnings in Australia.
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10. Conclusion

This thesis has attempted to model the human capital model and presents the up-to-

date empirical results using Australian data from 2006.

This thesis replicates the results in Preston (1997). The majority of the inferences are

consistent with Preston (1997); however, we find out that immigrants from non-

English speaking countries are not disadvantaged in earnings, while Preston (1997)

discovers that there is a negative effect on earnings for being an immigrant from non-

English speaking countries. Another important finding is that education is highly

correlated with occupation in the sense that better educated individuals are more likely

to get high-paying jobs, which is consistent with the signalling model. The regression

results in this thesis are consistent with both human capital model and signalling

model.

Some extra explanatory variables are added to extend the human capital model in

Preston (1997). However, it is found out that the health capital (stress and obesity) is

not significant in explaining earnings. As a result, the models are then re-estimated by

the Two-stage Heckman’s Correction Model which attempts to control for sample

selection bias. It is found out that there is some evidence of sample selection bias for

females, but the evidence is not strong23. Even after correcting for sample selection

bias, it does not change the inferences much. The models are then estimated using

instrumental variables, as previous literature suggests that education is subject to

endogeneity. Unfortunately, the data supplied by HILDA does not provide strong

instruments for controlling for the endogeneity of education.

23 t-test of inverse Mills ratio only significant at the 10% level of significance for Model 5, and 5% level

of significance for Model 3 and Model 4
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The differential between males and females is also investigated in this thesis, by the

use of decomposition model. It is ascertained that females on average have a wage

penalty of around 6%, but this is relatively low comparing to the figures of other

literature using data from the last decade. This implies that Australia is now getting

closer to equal pay between males and females.

The impact of experience on earnings is examined in details to find out how sensitive

the dependent variable reacts to the variation of experience. The major finding is that

males have a steeper earnings-experience profile than females.  This means that males

have higher rate of return to experience than females. In addition, males have a greater

intercept than females, which supports the results from the decomposition model that

females have a wage penalty.

Human capital model and the signalling model are two different models for explaining

earnings. However, the regression results in this thesis are consistent with both

models. This is interesting to work out which model is more appropriate for the

Australian labour market. A test of whether the joint effect of education variables is

significant, when occupations are controlled for, is carried out. The F-test of the group

of education variables is significant, and it is concluded that the Australian labour

market is better represented by human capital model.

Finally, a sensitivity analysis of stress and obesity is carried out. The definition of

being stressed and obese is redefined, and Model 5 is re-estimated.

Despite the effect on stress is small, it changes the inference for obesity.
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It is discovered that by raising the BMI threshold of ‘obese’, it becomes statistically

significant and has a negative sign as suggested by the US literature of Baum II and

Ford (2004) and Register and Williams (1990). It implies that the US and Australian

labour market has different perception of obesity. Australia is more tolerant of obesity

than the US in the labour market.

Apart from ‘obese’, the definition of ‘underweight’ is also redefined. However, even

though the BMI threshold is lowered, ‘underweight’ remains statistically insignificant.

This thesis explains the earnings function on the basis of the human capital model. By

including a bunch of variables, omitted variables bias is avoided. However, at the

same time, multicollinearity problem arises. There is always a trade-off between

number of variables and multicollinearity. In this thesis, the first priority is to control

for omitted variable bias. In future research, it is of concern to put more attention on

multicollinearity.
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Appendices

Appendix 1

List of Variables Used in OLS

Variable Description Mean Standard
Deviation

logearn Log of hourly earnings ($)
3.051 0.538

degree Dummy variable. 1 if highest education attained is a university
degree or higher, 0 otherwise 0.277 0.448

diploma Dummy variable. 1 if highest education attained is an advanced
diploma or diploma, 0 otherwise 0.096 0.295

cert Dummy variable. 1 if highest education attained is certificate
(includes Level I, II, III, IV and undefined), 0 otherwise 0.236 0.425

nohsc Dummy variable. 1 if the observation has not completed high
school, 0 otherwise 0.213 0.41

hsc* Dummy variable. 1 if highest education attained is high school, 0
otherwise 0.177 0.382

exper Years in paid work
18.828 12.382

exper2 Square of exper, then divided by 1000
0.508 0.558

noneng Dummy variable. 1 if immigrant from non-English speaking
country, 0 otherwise 0.099 0.298

profitprivate Dummy variable. 1 if working for profit-driven private company,
0 otherwise 0.666 0.472

government Dummy variable. 1 if working for government, 0 otherwise
0.25 0.433

tenure Tenure with current employer (years)
6.626 7.939

married Dummy variable. 1 if currently married, 0 otherwise.
0.502 0.5

manager Dummy variable. 1 if occupation is manager or administrator as
defined by Australian Standard Classification of Occupations (2nd

Edition), 0 otherwise 0.039 0.195
professional Dummy variable. 1 if occupation is professional as defined by

Australian Standard Classification of Occupations (2nd Edition), 0
otherwise 0.241 0.428

asprofessional Dummy variable. 1 if occupation associate professional as defined
by Australian Standard Classification of Occupations (2nd

Edition), 0 otherwise 0.132 0.338
tradesperson Dummy variable. 1 if occupation is tradesperson or related worker

as defined by Australian Standard Classification of Occupations
(2nd Edition), 0 otherwise 0.11 0.313

advclerical Dummy variable. 1 if occupation is advanced clerical and service
worker as defined by Australian Standard Classification of

Occupations (2nd Edition), 0 otherwise 0.03 0.172
intclerical Dummy variable. 1 if occupation is intermediate clerical, sales

and service worker as defined by Australian Standard
Classification of Occupations (2nd Edition), 0 otherwise 0.191 0.393

production Dummy variable. 1 if occupation is intermediate production and
transport worker as defined by Australian Standard Classification

of Occupations (2nd Edition), 0 otherwise 0.075 0.263
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Appendix 1 (Continued)

labourer Dummy variable. 1 if occupation is labourer and related worker as
defined by Australian Standard Classification of Occupations (2nd

Edition), 0 otherwise 0.074 0.262
eleclerical* Dummy variable. 1 if occupation is elementary clerical, sales and

service worker as defined by Australian Standard Classification of
Occupations (2nd Edition), 0 otherwise 0.075 0.264

majorcity Dummy variable. 1 if lives in capital city, 0 otherwise
0.624 0.485

large Dummy variable. 1 if number of people employed by the company
throughout Australia > 500, 0 otherwise 0.447 0.497

shift Dummy variable. 1 if works in evening/night/rotating shift or
works as on call, 0 otherwise 0.151 0.358

union Dummy variable. 1 if union membership, 0 otherwise
0.279 0.449

social Dummy variable. 1 if observation claims to have any
physical/emotion al interfered with normal social activity, 0

otherwise 0.379 0.485
stress Dummy variable. 1 if fear  that amount of stress in the job will

cause physical illness, 0 otherwise 0.111 0.314
height Height of observation in cm divided by 10.

17.18 1.015
normalweight* Dummy variable. 1 if Body Mass Index (BMI) is between 18.5

and 24.9, 0 otherwise 0.375 0.484
overweight Dummy variable. 1 if Body Mass Index (BMI) is between 25 and

29.9, 0 otherwise 0.303 0.459
obese Dummy variable. 1 if Body Mass Index (BMI) is 30 or higher, 0

otherwise 0.179 0.383
underweight Dummy variable. 1 if Body Mass Index (BMI) is less than 18.5, 0

otherwise 0.143 0.351
agric Dummy variable. 1 if industry is Agriculture, Forestry and Fishing

as defined by ANZSIC (1993) , 0 otherwise 0.021 0.142
mining Dummy variable. 1 if industry is mining as defined by ANZSIC

(1993) , 0 otherwise 0.015 0.121
manu Dummy variable. 1 if industry is manufacturing  as defined by

ANZSIC (1993) , 0 otherwise 0.108 0.31
construct Dummy variable. 1 if industry is electricity, gas and water or

construction as defined by ANZSIC (1993) , 0 otherwise 0.071 0.256
trade Dummy variable. 1 if industry is wholesale or retail trade or

accommodation, cafes and restaurants as defined by ANZSIC
(1993) , 0 otherwise 0.243 0.429

business Dummy variable. 1 if industry is banking and insurance or
property and business services as defined by ANZSIC (1993) , 0

otherwise 0.142 0.349
education Dummy variable. 1 if industry is education as defined by ANZSIC

(1993) , 0 otherwise 0.108 0.31
health Dummy variable. 1 if industry is health and community services as

defined by ANZSIC (1993) , 0 otherwise 0.141 0.348
1. * denotes omitted variable group.
2. Some observations do not report their BMI and height.
3. Means and standard deviations are evaluated at a sample restricted to only

observations that receive earnings.
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Appendix 2

List of Instruments Used in Heckman’s Correction Model

Variable Description Mean Standard
Deviation

investment Income from  investment divided by 1000 2.859 20.308

spouseinc
Spouse's Financial year gross income ($, excluding windfall) divided
by 1000 26.310 43.793

age0to4 Number of resident children aged 0-4 years 0.157 0.462

age5to14 Number of resident children aged 5-14 years 0.323 0.741

age15to24 Number of resident children aged 15-24 years 0.193 0.542
1. Means and standard deviations are evaluated at a sample restricted to only observations that are included in the

regressions.

Appendix 3

List of Instruments Used in Instrumental Variable Regression

Variable Description Mean Standard
Deviation

fatheredu
Dummy variable. 1 if father has an educational qualification since
completing high school, 0 otherwise 0.494 0.500

motheredu
Dummy variable. 1 if mother has an educational qualification since
completing high school, 0 otherwise 0.292 0.455

spouseedu
Dummy variable. 1 if spouse has an educational qualification since
completing high school, 0 otherwise 0.585 0.493

1. Means and standard deviations are evaluated at a sample restricted to only observations that are included in the
regressions.



66

Appendix 4

Results of OLS regressions
Dependent Variable: logearn

Model 1 Model 2 Model 3 Model 4 Model 5
Varaiable Male Female Male Female Male Female Male Female Male Female

degree 0.503*** 0.429*** 0.494*** 0.412*** 0.338*** 0.261*** 0.323*** 0.260*** 0.319*** 0.262***
(0.030) (0.025) (0.030) (0.028) (0.033) (0.033) (0.033) (0.033) (0.033) (0.034)

diploma 0.201*** 0.179*** 0.191*** 0.174*** 0.091** 0.087** 0.086** 0.091*** 0.075* 0.091**
(0.042) (0.035) (0.042) (0.035) (0.042) (0.035) (0.042) (0.035) (0.042) (0.036)

cert 0.144*** 0.045* 0.140*** 0.055** 0.099*** 0.028 0.085*** 0.033 0.081*** 0.031
(0.026) (0.027) (0.026) (0.027) (0.027) (0.026) (0.026) (0.026) (0.026) (0.026)

hsc 0.139*** 0.083*** 0.139*** 0.084*** 0.067** 0.038 0.062* 0.032 0.057* 0.032
(0.034) (0.026) (0.034) (0.026) (0.033) (0.026) (0.032) (0.026) (0.032) (0.026)

exper 0.032*** 0.024*** 0.028*** 0.019*** 0.025*** 0.017*** 0.023*** 0.016*** 0.023*** 0.016***
(0.003) (0.003) (0.003) (0.004) (0.003) (0.004) (0.003) (0.004) (0.003) (0.004)

exper2 -0.527*** -0.375*** -0.477*** -0.310*** -0.410*** -0.277*** -0.391*** -0.261*** -0.381*** -0.264***
(0.063) (0.092) (0.064) (0.094) (0.063) (0.092) (0.062) (0.092) (0.062) (0.091)

noneng -0.041 -0.005 -0.053 0.003 -0.046 -0.002 -0.055 0.001
(0.037) (0.031) (0.037) (0.031) (0.036) (0.031) (0.036) (0.031)

profitprivate 0.269*** 0.076*** 0.291*** 0.115*** 0.219*** 0.076** 0.220*** 0.078**
(0.050) (0.028) (0.051) (0.028) (0.054) (0.030) (0.054) (0.030)

government 0.327*** 0.139*** 0.271*** 0.133*** 0.275*** 0.128*** 0.260*** 0.117***
(0.051) (0.027) (0.051) (0.027) (0.054) (0.027) (0.053) (0.026)

tenure 0.004** 0.004*** 0.002 0.003* 0.003* 0.004** 0.003* 0.003*
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

married 0.083*** 0.057*** 0.066*** 0.054*** 0.058*** 0.055*** 0.054*** 0.055***
(0.021) (0.018) (0.020) (0.018) (0.020) (0.018) (0.020) (0.018)

manager -0.019 0.132*** -0.023 0.136*** -0.023 0.130***
(0.049) (0.044) (0.048) (0.043) (0.049) (0.043)

professional 0.088*** 0.190*** 0.055* 0.205*** 0.056* 0.199***
(0.031) (0.029) (0.031) (0.030) (0.031) (0.030)

asprofessional 0.02 0.110*** -0.029 0.104*** -0.032 0.104***
(0.032) (0.029) (0.032) (0.028) (0.032) (0.028)

tradesperson -0.079** -0.122** -0.129*** -0.125** -0.136*** -0.127**
(0.031) (0.060) (0.032) (0.061) (0.032) (0.060)

advclerical 0.111 0.130*** 0.068 0.103** 0.042 0.106***
(0.083) (0.040) (0.082) (0.041) (0.080) (0.041)

eleclerical -0.212*** -0.109*** -0.193*** -0.067** -0.212*** -0.073**
(0.040) (0.028) (0.040) (0.034) (0.041) (0.034)

production -0.090*** -0.061 -0.113*** -0.041 -0.129*** -0.064
(0.031) (0.048) (0.030) (0.045) (0.031) (0.046)

labourer -0.189*** -0.147*** -0.198*** -0.139*** -0.198*** -0.149***
(0.044) (0.040) (0.044) (0.042) (0.044) (0.042)

majorcity 0.089*** 0.083*** 0.078*** 0.075*** 0.084*** 0.078***
(0.020) (0.018) (0.020) (0.018) (0.020) (0.018)

large 0.176*** 0.023 0.161*** 0.025 0.147*** 0.018
(0.020) (0.017) (0.019) (0.017) (0.019) (0.017)

agric -0.178*** 0.026 -0.152** 0.021
(0.060) (0.120) (0.060) (0.119)

mining 0.476*** 0.439 0.461*** 0.432*
(0.076) (0.267) (0.076) (0.261)

manu 0.066 0.001 0.069* -0.006
(0.041) (0.045) (0.041) (0.045)

construct 0.141*** 0.231*** 0.139*** 0.229***
(0.044) (0.087) (0.044) (0.087)

trade -0.05 -0.078** -0.048 -0.088**
(0.038) (0.038) (0.038) (0.037)

business 0.163*** 0.031 0.168*** 0.028
(0.042) (0.037) (0.042) (0.037)

education -0.121** -0.122*** -0.118** -0.126***
(0.048) (0.030) (0.048) (0.030)
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health 0.004 -0.054* -0.003 -0.071**
(0.055) (0.030) (0.055) (0.031)

social -0.068*** -0.013
(0.020) (0.018)

stress -0.031 -0.051**
(0.027) (0.025)

height 0.003*** 0
(0.001) (0.001)

underweight -0.072 -0.006
(0.072) (0.051)

overweight 0.019 -0.013
(0.021) (0.020)

obese -0.024 0.004
(0.024) (0.022)

shift 0.061** 0.047*
(0.027) (0.027)

union 0.054** 0.045**
(0.022) (0.021)

constant 2.541*** 2.591*** 2.282*** 2.513*** 2.301*** 2.475*** 2.374*** 2.539*** 2.346*** 2.550***
(0.031) (0.029) (0.060) (0.040) (0.060) (0.041) (0.068) (0.047) (0.071) (0.051)

Adj R-squared 0.187 0.188 0.211 0.202 0.257 0.246 0.294 0.262 0.302 0.264
N 2730 2618 2730 2618 2730 2618 2730 2618 2730 2618

F statistics 105.75 103.12 71.84 75.11 50.58 57.14 44.37 46.91 36.51 37.54

*** denotes significant under the 1% level of significance
** denotes significant under the 5% level of significance
* denotes significant under the 10% level of significance

Appendix 5

OLS regressions between education and occupations
Dependent Variable

manager professional asprofessional tradesperson advclerical intclerical production eleclerical labourer
Explanatory

Variable

degree -0.001 0.560*** 0.020* -0.096*** -0.034*** -0.137*** -0.145*** -0.094*** -0.157***
(0.007) (0.013) (0.012) (0.011) (0.006) (0.014) (0.009) (0.009) (0.009)

diploma 0.002 0.203*** 0.120*** -0.048*** -0.005 -0.022 -0.116*** -0.073*** -0.131***
(0.009) (0.017) (0.016) (0.015) (0.008) (0.019) (0.013) (0.013) (0.012)

cert -0.004 0.037*** 0.043*** 0.151*** -0.026*** 0 -0.053*** -0.059*** -0.094***
(0.007) (0.013) (0.013) (0.011) (0.006) (0.014) (0.010) (0.010) (0.010)

hsc 0.001 0.057*** 0.046*** -0.020* -0.003 0.036** -0.065*** 0.048*** -0.097***
(0.008) (0.014) (0.014) (0.012) (0.007) (0.016) (0.010) (0.010) (0.010)

_cons 0.040*** 0.047*** 0.096*** 0.109*** 0.047*** 0.225*** 0.150*** 0.114*** 0.169***
(0.005) (0.010) (0.009) (0.008) (0.005) (0.010) (0.007) (0.007) (0.007)

Adj R-squared -0.001 0.297 0.009 0.084 0.007 0.027 0.04 0.039 0.045
No. of obs 6387 6387 6387 6387 6387 6387 6387 6387 6387
F statistics 0.161 674.001 14.86 146.505 11.611 46.133 68.253 64.933 76.125

*** denotes significant under the 1% level of significance
** denotes significant under the 5% level of significance
* denotes significant under the 10% level of significance
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Equation of interest of Heckman's Correction Model
Equation of interest
Dependent Variable: logearn

Model 1 Model 2 Model 3 Model 4 Model 5
Varaiable Male Female Male Female Male Female Male Female Male Female

degree 0.473*** 0.431*** 0.448*** 0.414*** 0.314*** 0.285*** 0.294*** 0.281*** 0.304*** 0.310***
(0.033) (0.028) (0.037) (0.030) (0.038) (0.041) (0.038) (0.040) (0.038) (0.086)

diploma 0.201*** 0.189*** 0.193*** 0.183*** 0.082** 0.074 0.077* 0.074* 0.066 0.073
(0.042) (0.035) (0.044) (0.035) (0.041) (0.046) (0.040) (0.045) (0.041) (0.091)

cert 0.117*** 0.033 0.114*** 0.047 0.062** 0.009 0.043 0.014 0.038 0.011
(0.032) (0.031) (0.033) (0.031) (0.031) (0.040) (0.030) (0.039) (0.031) (0.079)

hsc 0.088** 0.087** 0.078* 0.082** 0.006 0.049 0.003 0.037 0.009 0.062
(0.042) (0.034) (0.044) (0.034) (0.040) (0.044) (0.039) (0.043) (0.040) (0.088)

exper 0.018*** 0.024*** 0.003 0.015* 0.018*** 0.042*** 0.018*** 0.042*** 0.028*** 0.070**
(0.006) (0.008) (0.007) (0.009) (0.007) (0.012) (0.007) (0.012) (0.007) (0.032)

exper2 -0.280** -0.460*** -0.027 -0.301* -0.325** -0.882*** -0.327** -0.876*** -0.527*** -1.453**
(0.131) (0.171) (0.146) (0.181) (0.142) (0.256) (0.139) (0.252) (0.148) (0.667)

noneng -0.045 -0.037 -0.066* -0.044 -0.059* -0.048 -0.076** -0.061
(0.038) (0.032) (0.035) (0.040) (0.034) (0.040) (0.035) (0.081)

profitprivate 0.314*** 0.098*** 0.332*** 0.142*** 0.241*** 0.091** 0.244*** 0.086
(0.045) (0.031) (0.043) (0.034) (0.047) (0.037) (0.046) (0.076)

government 0.352*** 0.142*** 0.297*** 0.145*** 0.290*** 0.132*** 0.273*** 0.112
(0.048) (0.032) (0.046) (0.036) (0.046) (0.036) (0.046) (0.074)

tenure 0.004*** 0.006*** 0.002 0.004*** 0.002* 0.005*** 0.002 0.004
(0.001) (0.002) (0.001) (0.002) (0.001) (0.002) (0.001) (0.003)

married 0.114*** 0.051** 0.065*** 0.024 0.058** 0.028 0.031 0.002
(0.026) (0.021) (0.024) (0.027) (0.024) (0.026) (0.025) (0.056)

manager -0.062 0.148*** -0.074 0.147*** -0.081 0.143
(0.051) (0.055) (0.050) (0.054) (0.049) (0.109)

professional 0.081** 0.205*** 0.060* 0.223*** 0.060* 0.218***
(0.032) (0.031) (0.032) (0.031) (0.032) (0.064)

asprofessional 0.039 0.119*** -0.012 0.113*** -0.018 0.117*
(0.033) (0.035) (0.033) (0.035) (0.033) (0.071)

tradesperson -0.049 -0.077 -0.092*** -0.078 -0.104*** -0.081
(0.035) (0.080) (0.035) (0.079) (0.035) (0.161)

advclerical 0.097 0.136*** 0.062 0.111** 0.02 0.118
(0.107) (0.048) (0.104) (0.048) (0.104) (0.097)

eleclerical -0.264*** -0.098** -0.249*** -0.063 -0.269*** -0.068
(0.061) (0.044) (0.060) (0.045) (0.059) (0.092)

production -0.086** -0.114 -0.108*** -0.087 -0.130*** -0.107
(0.038) (0.082) (0.037) (0.082) (0.038) (0.167)

labourer -0.252*** -0.151*** -0.264*** -0.152*** -0.268*** -0.161*
(0.047) (0.045) (0.046) (0.045) (0.046) (0.092)

majorcity 0.122*** 0.122*** 0.105*** 0.112*** 0.132*** 0.150**
(0.024) (0.030) (0.024) (0.030) (0.025) (0.066)

large 0.181*** 0.018 0.171*** 0.02 0.155*** 0.012
(0.022) (0.023) (0.022) (0.023) (0.022) (0.047)

agric -0.139** 0.024 -0.103 0.007
(0.070) (0.118) (0.069) (0.239)

mining 0.421*** 0.365** 0.410*** 0.365
(0.068) (0.146) (0.068) (0.295)

manu 0.044 0.009 0.045 0
(0.041) (0.057) (0.040) (0.116)

construct 0.163*** 0.156* 0.161*** 0.163
(0.043) (0.082) (0.043) (0.165)

trade -0.059 -0.096** -0.05 -0.1
(0.038) (0.043) (0.038) (0.088)

business 0.156*** 0.024 0.163*** 0.024
(0.040) (0.043) (0.040) (0.088)

education -0.177*** -0.145*** -0.172*** -0.146*
(0.047) (0.041) (0.047) (0.083)
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health -0.009 -0.081** -0.019 -0.093
(0.049) (0.038) (0.049) (0.078)

social -0.093*** -0.073
(0.024) (0.056)

stress -0.024 -0.022
(0.028) (0.063)

height 0.003*** 0.002
(0.001) (0.003)

underweight -0.007 0.158
(0.120) (0.186)

overweight 0.024 0.027
(0.023) (0.065)

obese -0.027 0.046
(0.028) (0.068)

shift 0.071** 0.046
(0.029) (0.066)

union 0.069*** 0.05
(0.024) (0.053)

constant 2.782*** 2.616*** 2.648*** 2.597*** 2.363*** 2.078*** 2.464*** 2.168*** 2.256*** 1.712***
(0.096) (0.120) (0.116) (0.126) (0.122) (0.189) (0.122) (0.189) (0.131) (0.528)

inverse mills
ratio -0.117 0.05 -0.363*** -0.059 -0.002 0.572** -0.015 0.561** 0.209 1.135*

(0.107) (0.152) (0.122) (0.159) (0.124) (0.228) (0.121) (0.224) (0.132) (0.616)
N 2620 2374 2620 2374 2620 2374 2620 2374 2620 2374

Censored Obs 535 376 535 376 535 376 535 376 535 376
Wald chi2 426.94 480.841 496.894 538.389 761.931 525.229 927.592 582.526 972.129 285.826

*** denotes significant under the 1% level of significance
** denotes significant under the 5% level of significance
* denotes significant under the 10% level of significance
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Selection Equation of Heckman's Correction Model
Model 1 Model 2 Model 3 Model 4 Model 5

Varaiable Male Female Male Female Male Female Male Female Male Female
degree 0.176* 0.164* 0.176* 0.164* 0.176* 0.164* 0.176* 0.164* 0.176* 0.164*

(0.092) (0.092) (0.092) (0.092) (0.092) (0.092) (0.092) (0.092) (0.092) (0.092)
diploma -0.027 -0.002 -0.027 -0.002 -0.027 -0.002 -0.027 -0.002 -0.027 -0.002

(0.111) (0.115) (0.111) (0.115) (0.111) (0.115) (0.111) (0.115) (0.111) (0.115)
cert 0.003 -0.02 0.003 -0.02 0.003 -0.02 0.003 -0.02 0.003 -0.02

(0.083) (0.102) (0.083) (0.102) (0.083) (0.102) (0.083) (0.102) (0.083) (0.102)
hsc 0.082 0.112 0.082 0.112 0.082 0.112 0.082 0.112 0.082 0.112

(0.113) (0.114) (0.113) (0.114) (0.113) (0.114) (0.113) (0.114) (0.113) (0.114)
exper 0.125*** 0.130*** 0.125*** 0.130*** 0.125*** 0.130*** 0.125*** 0.130*** 0.125*** 0.130***

(0.010) (0.011) (0.010) (0.011) (0.010) (0.011) (0.010) (0.011) (0.010) (0.011)
exper2 -2.479*** -2.717*** -2.479*** -2.717*** -2.479*** -2.717*** -2.479*** -2.717*** -2.479*** -2.717***

(0.222) (0.270) (0.222) (0.270) (0.222) (0.270) (0.222) (0.270) (0.222) (0.270)
noneng -0.057 -0.077 -0.057 -0.077 -0.057 -0.077 -0.057 -0.077 -0.057 -0.077

(0.099) (0.105) (0.099) (0.105) (0.099) (0.105) (0.099) (0.105) (0.099) (0.105)
married -0.133* -0.072 -0.133* -0.072 -0.133* -0.072 -0.133* -0.072 -0.133* -0.072

(0.073) (0.075) (0.073) (0.075) (0.073) (0.075) (0.073) (0.075) (0.073) (0.075)
majorcity 0.228*** 0.198*** 0.228*** 0.198*** 0.228*** 0.198*** 0.228*** 0.198*** 0.228*** 0.198***

(0.061) (0.067) (0.061) (0.067) (0.061) (0.067) (0.061) (0.067) (0.061) (0.067)
social -0.145** -0.088 -0.145** -0.088 -0.145** -0.088 -0.145** -0.088 -0.145** -0.088

(0.063) (0.069) (0.063) (0.069) (0.063) (0.069) (0.063) (0.069) (0.063) (0.069)
height 0.005 0.004 0.005 0.004 0.005 0.004 0.005 0.004 0.005 0.004

(0.003) (0.004) (0.003) (0.004) (0.003) (0.004) (0.003) (0.004) (0.003) (0.004)
underweight 0.273 0.566** 0.273 0.566** 0.273 0.566** 0.273 0.566** 0.273 0.566**

(0.395) (0.245) (0.395) (0.245) (0.395) (0.245) (0.395) (0.245) (0.395) (0.245)
overweight -0.035 0.139* -0.035 0.139* -0.035 0.139* -0.035 0.139* -0.035 0.139*

(0.068) (0.079) (0.068) (0.079) (0.068) (0.079) (0.068) (0.079) (0.068) (0.079)
obese -0.037 0.119 -0.037 0.119 -0.037 0.119 -0.037 0.119 -0.037 0.119

(0.081) (0.086) (0.081) (0.086) (0.081) (0.086) (0.081) (0.086) (0.081) (0.086)
investment -0.003*** -0.006* -0.003*** -0.006* -0.003*** -0.006* -0.003*** -0.006* -0.003*** -0.006*

(0.001) (0.003) (0.001) (0.003) (0.001) (0.003) (0.001) (0.003) (0.001) (0.003)
spouseinc 0 0 0 0 0 0 0 0 0 0

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
age0to4 0.032 -0.086 0.032 -0.086 0.032 -0.086 0.032 -0.086 0.032 -0.086

(0.059) (0.072) (0.059) (0.072) (0.059) (0.072) (0.059) (0.072) (0.059) (0.072)
age5to14 -0.164*** -0.034 -0.164*** -0.034 -0.164*** -0.034 -0.164*** -0.034 -0.164*** -0.034

(0.037) (0.040) (0.037) (0.040) (0.037) (0.040) (0.037) (0.040) (0.037) (0.040)
age15to24 -0.144*** -0.041 -0.144*** -0.041 -0.144*** -0.041 -0.144*** -0.041 -0.144*** -0.041

(0.047) (0.051) (0.047) (0.051) (0.047) (0.051) (0.047) (0.051) (0.047) (0.051)
constant -0.343** -0.315** -0.343** -0.315** -0.343** -0.315** -0.343** -0.315** -0.343** -0.315**

(0.135) (0.139) (0.135) (0.139) (0.135) (0.139) (0.135) (0.139) (0.135) (0.139)
N 2620 2374 2620 2374 2620 2374 2620 2374 2620 2374

Censored
Observations 535 376 535 376 535 376 535 376 535 376

Wald chi2 426.94 480.841 496.894 538.389 761.931 525.229 927.592 582.526 972.129 285.826

*** denotes significant under the 1% level of significance
** denotes significant under the 5% level of significance
* denotes significant under the 10% level of significance
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Results of IV Regression
Dependent Variable: logearn

Model 1 Model 2 Model 3 Model 4 Model 5
Varaiable Male Female Male Female Male Female Male Female Male Female

degree 0.601 6.873 0.757 0.938 0.525 0.415 0.389 -0.337 0.389 -0.043
(1.064) (241.104) (0.904) (2.465) (0.674) (1.644) (0.517) (3.059) (0.447) (2.108)

diploma 0.247 -6.419 -0.196 0.592 -0.24 0.606 0.21 1.164 0.216 0.939
(8.147) (287.277) (6.055) (3.169) (6.370) (1.637) (6.550) (2.678) (6.030) (1.898)

cert 0.253 16.997 0.454 1.38 0.453 0.605 0.065 -0.994 0.146 -0.294
(1.174) (629.280) (1.243) (5.518) (0.954) (3.413) (0.871) (6.589) (0.888) (4.517)

exper 0.024 0.154 0.022*** 0.024 0.019*** 0.019 0.021*** 0.008 0.019*** 0.013
(0.018) (5.153) (0.006) (0.042) (0.006) (0.022) (0.007) (0.042) (0.006) (0.024)

exper2 -0.418*** -2.773 -0.390*** -0.423 -0.336** -0.351 -0.364** -0.171 -0.341* -0.239
(0.130) (94.341) (0.105) (0.772) (0.171) (0.406) (0.183) (0.713) (0.201) (0.441)

noneng -0.069 -0.027 -0.09 0.004 -0.122 0.061 -0.12 0.03
(0.208) (0.262) (0.212) (0.166) (0.205) (0.308) (0.172) (0.193)

profitprivate 0.229 0.308 0.254 0.242 0.176 0.04 0.178 0.1
(0.337) (0.737) (0.295) (0.411) (0.224) (0.524) (0.230) (0.349)

government 0.246 0.192 0.198 0.174* 0.222 0.139 0.221 0.139
(0.233) (0.137) (0.299) (0.101) (0.291) (0.127) (0.315) (0.104)

tenure 0.004 0.008 0.002 0.006 0.002 0.004 0.002 0.004
(0.016) (0.007) (0.018) (0.006) (0.017) (0.009) (0.015) (0.007)

married 0.024 0.082 0.005 0.029 0.022 -0.072 0.018 -0.021
(0.083) (0.351) (0.086) (0.220) (0.068) (0.449) (0.064) (0.295)

manager -0.035 0.133** -0.053 0.127 -0.064 0.126
(0.115) (0.064) (0.129) (0.104) (0.137) (0.080)

professional 0.047 0.237 0.039 0.351 0.049 0.321
(0.367) (0.271) (0.369) (0.364) (0.313) (0.246)

asprofessional 0.008 0.098 -0.053 0.16 -0.063 0.136
(0.375) (0.128) (0.357) (0.260) (0.306) (0.186)

tradesperson -0.188 -0.283 -0.06 0.258 -0.099 0.01
(0.553) (1.118) (0.523) (2.292) (0.557) (1.559)

advclerical 0.262 0.217 0.103 0.143 0.089 0.158
(1.187) (0.168) (1.137) (0.176) (1.021) (0.118)

eleclerical -0.288 -0.023 -0.234 -0.024 -0.256 -0.017
(0.240) (0.148) (0.225) (0.138) (0.274) (0.101)

production -0.115 -0.123 -0.109 0.072 -0.124 -0.039
(0.395) (0.235) (0.384) (0.752) (0.431) (0.455)

labourer -0.209 -0.116 -0.18 -0.122 -0.189 -0.126
(0.305) (0.127) (0.364) (0.110) (0.378) (0.085)

majorcity 0.128 0.113* 0.13 0.135 0.14 0.122
(0.119) (0.064) (0.153) (0.149) (0.139) (0.106)

large 0.217* 0.007 0.198 0.028 0.185** 0.014
(0.130) (0.060) (0.135) (0.095) (0.092) (0.054)

agric -0.1 -0.257 -0.067 -0.175
(0.186) (1.007) (0.142) (0.694)

mining 0.59 0.644 0.577 0.515
(0.628) (1.145) (0.630) (0.846)

manu 0.108* -0.007 0.112** 0.009
(0.056) (0.223) (0.054) (0.155)

construct 0.199 0.196 0.198 0.227
(0.268) (0.341) (0.234) (0.236)

trade 0.002 -0.088 0.011 -0.093
(0.316) (0.106) (0.288) (0.087)

business 0.201*** 0.043 0.214*** 0.033
(0.059) (0.102) (0.068) (0.071)

education -0.113 -0.098 -0.093 -0.142
(0.159) (0.316) (0.129) (0.208)

health 0.074 0.067 0.072 -0.023
(0.153) (0.732) (0.127) (0.466)
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social -0.081** 0.01
(0.032) (0.144)

stress -0.056 -0.1
(0.064) (0.127)

height 0.002 0.001
(0.009) (0.007)

underweight 0.029 0.068
(0.674) (0.237)

overweight 0.031 -0.038
(0.153) (0.045)

obese 0.005 -0.042
(0.172) (0.087)

shift 0.067 0.02
(0.138) (0.141)

union 0.034 0.071
(0.106) (0.092)

constant 2.644*** -3.044 2.334*** 1.88 2.342*** 2.179 2.406*** 2.898 2.371*** 2.636*
(0.356) (210.490) (0.394) (2.593) (0.709) (1.489) (0.895) (2.531) (0.854) (1.563)

N 1719 1528 1719 1528 1719 1528 1719 1528 1719 1528

F-statistics
for 0.255 2.858** 0.3657 2.465* 0.08 0.684 0.075 0.526 0.027 0.552

endogeneity

*** denotes significant under the 1% level of significance
** denotes significant under the 5% level of significance
* denotes significant under the 10% level of significance
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T-test for difference between estimates from male and female regressions

Coefficient t statistics Coefficient t statistics

degree 1.186 majorcity 0.222
diploma -0.298 large 5.017***

cert 1.358 agric -1.295
hsc 0.619 mining 0.108

exper 1.593 manu 1.231
exper2 -1.056 construct -0.928
noneng -1.162 trade 0.754

profitprivate 2.294** business 2.506**
government 2.407** education 0.138

tenure -0.105 health 1.069
married -0.026 social -2.072**
manager -2.360** stress 0.551

professional -3.294*** height 1.963**
asprofessional -3.194*** underweight -0.746
tradesperson -0.145 overweight 1.076

advclerical -0.717 obese -0.869
eleclerical -2.624*** shift 0.391
production -1.176 union 0.297

labourer -0.803 constant -2.337**

*** denotes significant under the 1% level of significance
** denotes significant under the 5% level of significance
* denotes significant under the 10% level of significance
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Results of Sensitivity Analysis
Dependent Variable: logearn

Model 5 Model 6 Model 7 Model 8 Model 9
Varaiable Male Female Male Female Male Female Male Female Male Female

degree 0.319*** 0.262*** 0.318*** 0.260*** 0.317*** 0.259*** 0.319*** 0.262*** 0.317*** 0.259***
(0.033) (0.034) (0.033) (0.033) (0.033) (0.034) (0.033) (0.034) (0.033) (0.034)

diploma 0.075* 0.091** 0.075* 0.087** 0.075* 0.092*** 0.075* 0.091** 0.076* 0.092**
(0.042) (0.036) (0.042) (0.035) (0.041) (0.036) (0.042) (0.036) (0.041) (0.036)

cert 0.081*** 0.031 0.081*** 0.03 0.079*** 0.028 0.081*** 0.03 0.079*** 0.028
(0.026) (0.026) (0.026) (0.026) (0.026) (0.026) (0.026) (0.026) (0.026) (0.026)

hsc 0.057* 0.032 0.058* 0.031 0.056* 0.03 0.057* 0.032 0.056* 0.03
(0.032) (0.026) (0.032) (0.026) (0.032) (0.026) (0.032) (0.025) (0.032) (0.025)

exper 0.023*** 0.016*** 0.023*** 0.016*** 0.024*** 0.016*** 0.023*** 0.016*** 0.023*** 0.016***
(0.003) (0.004) (0.003) (0.004) (0.003) (0.004) (0.003) (0.003) (0.003) (0.003)

exper2 -0.381*** -0.264*** -0.379*** -0.264*** -0.383*** -0.271*** -0.379*** -0.264*** -0.381*** -0.271***
(0.062) (0.091) (0.062) (0.092) (0.062) (0.091) (0.063) (0.091) (0.063) (0.091)

noneng -0.055 0.001 -0.054 -0.002 -0.052 -0.002 -0.055 0 -0.052 -0.002
(0.036) (0.031) (0.036) (0.031) (0.036) (0.031) (0.036) (0.031) (0.036) (0.031)

profitprivate 0.220*** 0.078** 0.220*** 0.077** 0.219*** 0.079*** 0.219*** 0.078** 0.219*** 0.079***
(0.054) (0.030) (0.054) (0.030) (0.054) (0.030) (0.054) (0.030) (0.054) (0.030)

government 0.260*** 0.117*** 0.260*** 0.116*** 0.260*** 0.117*** 0.260*** 0.117*** 0.259*** 0.117***
(0.053) (0.026) (0.053) (0.026) (0.053) (0.026) (0.053) (0.026) (0.053) (0.026)

tenure 0.003* 0.003* 0.003* 0.003* 0.003* 0.003* 0.003* 0.003* 0.003* 0.003*
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

married 0.054*** 0.055*** 0.053*** 0.055*** 0.052*** 0.053*** 0.054*** 0.055*** 0.052*** 0.053***
(0.020) (0.018) (0.019) (0.018) (0.019) (0.018) (0.020) (0.018) (0.019) (0.018)

manager -0.023 0.130*** -0.021 0.131*** -0.02 0.129*** -0.023 0.131*** -0.02 0.130***
(0.049) (0.043) (0.049) (0.043) (0.049) (0.043) (0.049) (0.043) (0.049) (0.043)

professional 0.056* 0.199*** 0.055* 0.198*** 0.058* 0.197*** 0.056* 0.199*** 0.058* 0.197***
(0.031) (0.030) (0.031) (0.030) (0.031) (0.030) (0.031) (0.030) (0.031) (0.030)

asprofessional -0.032 0.104*** -0.032 0.104*** -0.028 0.104*** -0.033 0.105*** -0.029 0.105***
(0.032) (0.028) (0.032) (0.028) (0.032) (0.028) (0.032) (0.028) (0.032) (0.028)

tradesperson -0.136*** -0.127** -0.137*** -0.129** -0.136*** -0.126** -0.137*** -0.125** -0.136*** -0.124**
(0.032) (0.060) (0.032) (0.060) (0.032) (0.061) (0.032) (0.060) (0.032) (0.061)

advclerical 0.042 0.106*** 0.041 0.107*** 0.05 0.105** 0.041 0.106*** 0.05 0.104**
(0.080) (0.041) (0.080) (0.041) (0.079) (0.041) (0.080) (0.041) (0.079) (0.041)

eleclerical -0.212*** -0.073** -0.212*** -0.073** -0.210*** -0.072** -0.213*** -0.073** -0.210*** -0.072**
(0.041) (0.034) (0.041) (0.034) (0.041) (0.034) (0.041) (0.034) (0.041) (0.034)

production -0.129*** -0.064 -0.128*** -0.063 -0.125*** -0.068 -0.131*** -0.064 -0.127*** -0.068
(0.031) (0.046) (0.031) (0.046) (0.030) (0.046) (0.031) (0.046) (0.030) (0.046)

labourer -0.198*** -0.149*** -0.196*** -0.150*** -0.194*** -0.147*** -0.200*** -0.150*** -0.196*** -0.148***
(0.044) (0.042) (0.044) (0.042) (0.043) (0.042) (0.044) (0.042) (0.043) (0.042)

majorcity 0.084*** 0.078*** 0.084*** 0.078*** 0.083*** 0.079*** 0.084*** 0.078*** 0.083*** 0.079***
(0.020) (0.018) (0.020) (0.018) (0.020) (0.018) (0.020) (0.018) (0.020) (0.018)

large 0.147*** 0.018 0.146*** 0.017 0.147*** 0.019 0.147*** 0.018 0.147*** 0.019
(0.019) (0.017) (0.019) (0.017) (0.019) (0.017) (0.019) (0.017) (0.019) (0.017)

agric -0.152** 0.021 -0.155** 0.026 -0.152** 0.02 -0.149** 0.021 -0.149** 0.02
(0.060) (0.119) (0.060) (0.119) (0.060) (0.122) (0.060) (0.119) (0.060) (0.122)

mining 0.461*** 0.432* 0.462*** 0.435* 0.468*** 0.427 0.462*** 0.433* 0.469*** 0.427
(0.076) (0.261) (0.076) (0.261) (0.075) (0.262) (0.076) (0.261) (0.075) (0.262)

manu 0.069* -0.006 0.068* -0.004 0.070* -0.005 0.069* -0.006 0.069* -0.005
(0.041) (0.045) (0.041) (0.045) (0.041) (0.045) (0.041) (0.045) (0.041) (0.045)

construct 0.139*** 0.229*** 0.140*** 0.233*** 0.140*** 0.232*** 0.139*** 0.229*** 0.140*** 0.232***
(0.044) (0.087) (0.044) (0.087) (0.044) (0.087) (0.044) (0.087) (0.044) (0.086)

trade -0.048 -0.088** -0.049 -0.087** -0.047 -0.090** -0.048 -0.088** -0.047 -0.089**
(0.038) (0.037) (0.038) (0.038) (0.038) (0.037) (0.038) (0.037) (0.038) (0.037)

business 0.168*** 0.028 0.167*** 0.03 0.168*** 0.026 0.168*** 0.029 0.168*** 0.026
(0.042) (0.037) (0.042) (0.038) (0.041) (0.037) (0.042) (0.037) (0.041) (0.037)

education -0.118** -0.126*** -0.117** -0.123*** -0.118** -0.126*** -0.118** -0.126*** -0.118** -0.126***
(0.048) (0.030) (0.049) (0.031) (0.048) (0.030) (0.048) (0.030) (0.048) (0.030)
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health -0.003 -0.071** -0.003 -0.069** 0.001 -0.068** -0.005 -0.071** 0 -0.067**
(0.055) (0.031) (0.055) (0.031) (0.055) (0.031) (0.055) (0.031) (0.055) (0.031)

social -0.068*** -0.013 -0.069*** -0.017 -0.068*** -0.011 -0.068*** -0.012 -0.068*** -0.01
(0.020) (0.018) (0.020) (0.017) (0.020) (0.018) (0.020) (0.018) (0.020) (0.018)

stress -0.031 -0.051** -0.093 -0.056 -0.028 -0.052** -0.03 -0.051** -0.028 -0.051**
(0.027) (0.025) (0.079) (0.041) (0.027) (0.025) (0.027) (0.025) (0.027) (0.025)

height 0.003*** 0 0.003*** 0 0.003*** 0 0.003*** 0 0.003*** 0
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

underweight -0.072 -0.006 -0.07 -0.005 -0.072 -0.006 -0.238 -0.099 -0.235 -0.1
(0.072) (0.051) (0.072) (0.051) (0.072) (0.051) (0.282) (0.135) (0.283) (0.135)

overweight 0.019 -0.013 0.018 -0.012 0.016 0.008 0.02 -0.012 0.017 0.008
(0.021) (0.020) (0.021) (0.020) (0.020) (0.018) (0.021) (0.020) (0.019) (0.018)

obese -0.024 0.004 -0.024 0.005 -0.140*** -0.076** -0.023 0.005 -0.139*** -0.076**
(0.024) (0.022) (0.024) (0.022) (0.044) (0.035) (0.024) (0.022) (0.044) (0.035)

shift 0.061** 0.047* 0.061** 0.048* 0.060** 0.046* 0.061** 0.047* 0.060** 0.046*
(0.027) (0.027) (0.027) (0.027) (0.026) (0.027) (0.027) (0.027) (0.026) (0.027)

union 0.054** 0.045** 0.053** 0.044** 0.056** 0.046** 0.054** 0.045** 0.056** 0.046**
(0.022) (0.021) (0.022) (0.021) (0.022) (0.021) (0.022) (0.021) (0.022) (0.021)

constant 2.346*** 2.550*** 2.345*** 2.549*** 2.345*** 2.550*** 2.345*** 2.550*** 2.344*** 2.549***
(0.071) (0.051) (0.071) (0.051) (0.071) (0.050) (0.071) (0.050) (0.071) (0.050)

Adj R-
squared 0.302 0.264 0.303 0.263 0.305 0.266 0.302 0.264 0.305 0.266

N 2730 2618 2730 2618 2730 2618 2730 2618 2730 2618
F statistics 36.51 37.54 36.52 37.51 36.95 37.93 36.46 37.52 36.90 37.90

*** denotes significant under the 1% level of significance
** denotes significant under the 5% level of significance
* denotes significant under the 10% level of significance
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