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Education and the Evolution of the Gender Income Gap in Canada

Abstract

In my major paper, 1 will follow the same structure and techniques as Christie
and Shannon (2001) to examine the evolution of the gender income gap between 1990
and 2000 using sample data selected from the Canadian censuses of 1991 and 2001. I
will also look at the composition of the unexplained and explained components,
which can be related to educational attainment, field of study and other major

characteristics, using both the Oaxaca (1973) and Cotton (1988) decompositions.



I. Introduction

As a critical economic standard of society nowadays, the gender income gap between
men and women is a regular subject of discussion among scholars. Consequently, large
numbers of studies have been conducted on this topic. Nowadays, the gender income gap has
become a vital issue for policy makers and politicians, leading to the following questions:
Why is there an income gap between genders? What effect will this gap have on society?
How can society reduce and eliminate the gap to fight gender discrimination?

Since human capital theory was first developed, it has become a popular theoretical
foundation for studies of the gender income gap. However, there is still controversy about
which variables best explain the income gap. Education is one of the contributing variables.
Generally speaking, people with higher education would earn higher income in most cases in
the labour market. Thus if average educational levels and returns to education for women and
men are quite different, education may be a powerful tool for explaining the gender income
gap. Indeed, it has been used as a key determinant of worker’s income in recent research (e.g.,
Christie and Shannon 2001, Finnie and Wannell 2004). Most of the past research and analysis
shows that there is a strong correlation between education and income.

This paper has two primary objectives. The first one is to compare the differentials in
earnings between males and females in Canada in 1990 and 2000 using Census data in order
to examine the evolution of the income gap. The second is to measure the contribution of
education towards changes in the gender income gap. Basically, my paper is inspired by
Christie and Shannon (2001). They used Canadian Census data for 1986 and 1991 to measure

how the gender income gap had varied between 1985 and 1990. In addition, they used the



decomposition techniques of Oaxaca (1973) and Cotton (1988) to estimate the contribution of
explained and unexplained factors to the gender income gap, in particular the share of
education in the explained component of the gender income gap. In my major paper, 1 will
follow the same structure and techniques as Christie and Shannon (2001) to examine the
evolution of the gender income gap between 1990 and 2000 using sample data selected from
the Canadian censuses of 1991 and 2001. I will also look at the composition of the
unexplained and explained components, which can be related to educational attainment, field
of study and other major characteristics, using both the Oaxaca (1973) and Cotton (1988)
decompositions.

The structure of my paper is as follows. Section II will review related research on the
evolution of the gender earnings gap. Section Il will briefly discuss the data and sample
selection used in my analysis based on data from the 1991 and 2001 Canadian censuses. In
section 1V, I will examine at the aggregate level the correlation between educational
attainment, field of study and male-female earnings differentials. Section V, I will describe
the specification and explanatory variables of the regression model based on human capital
theory. Section VI presents the econometric analysis; the majority of this section will focus
on the discussion of the OLS estimation results. In this section, I will examine the
development of gender income gap between 1991 and 2001 and show how education
contributes into this change. Section VII will use two decomposition techniques (Oaxaca
1973 and Cotton 1988) to illuminate the explained and unexplained portion of the gap. From
the analysis we can determine how strong the relationship between education and the gender

income gap is. In the final section, I will draw some conclusions from my empirical analysis.



II. Previous Literature on the Gender Income Gap

Over the past decades, many researchers have made tremendous contributions to the
analysis of the gender income gap. The traditional view is that education plays an important
role in the determination of labour income; it seems straightforward that education is a
critical human capital investment that enables labour to acquire higher skills in order to earn
higher pay. Thus if there are male-female differences in average educational attainment or
field of study, these might explain a large part of the gender income gap.

The basic structure of most studies of the gender income gap is similar: a human capital
earnings equation is used to analyze the correlations between the explanatory variables and
labour income for women and men separately, and the total gender income gap is then
decomposed into explained and unexplained components using either the Oaxaca (1973)
decomposition or the Cotton (1988) decomposition, or both. The estimating equation can be
expressed as follows: '

InW, = X.pB +¢, , t))
where W, is the earnings of individual 7 in group s, where s can be m for men or f for women.
X, is a vector of explanatory variables, while S, is the vector of unknown coefficients.
Finally, ¢, is arandom error term. The earnings equations are typically estimated using OLS.
Mincer’s proxy for work experience, which is age-years of schooling-6 or age are the two
most popular ways to represent work experience, due to the difficulty of obtaining actual

work experience in some databases. Experience squared is usually included as well as

' This human capital earnings equation should be estimated for men and women separately.



experience to allow the rate of return to experience to decrease as the individual ages. Labour
income is measured as annual income or the hourly wage depending on which database the
author used.

Traditionally, the natural log of earnings is used as the dependent variable, while the
independent variables most commonly included are education, work experience, personal
characteristics and region. In some recent articles industry and occupation are also included
in the equation, in order to increase the explanatory power of the regression model 2

Once the parameter vectors 3" and B/ have been estimated using OLS, they can be
used to decompose the difference in mean log earnings. In trying to estimate the contribution
of discrimination against women to the gender income gap in the US using the 1967 Survey
of Economic Opportunity (SEQ) database Oaxaca (1973) divided the difference between
female and male hourly wages measured in natural logs into an explained part and an
unexplained part. The specification of this decomposition is as follow:

" —inW/ s X" -X7 bp"+X7(b" -b'), 2)
where InW"™ and In#/ are the means of the logs of earnings of men and women
respectively. X"and X/ are row vectors containing the averages of the productivity
variables for males and females. »” and b’ are vectors of OLS estimates of the
coefficients for males and females respectively, coefficients which reflect the returns to
productivity characteristics. The first term of the right hand side of the equation is the
explained component, while the second is the unexplained component. The explained

component describes the income gap due to differences in the average related characteristics

2 See for example, Drolet (2001) and Baker Desaulniers, Grant (1995)



of males and females, weighted using the estimated returns to males, while the unexplained
component measures the gap due to differences in returns between males and females,
weighted using the characteristics of women.

Cotton (1988) criticized Oaxaca’s (1973) technique on the grounds that the unexplained
term does not measure discrimination very well, so that the unexplained component may
under or overstate the extent of discrimination. The basic logic of Cotton’s decomposition is
similar to that of Oaxaca’s, except that Cotton (1988) reformulated Oaxaca’s decomposition
as

Inw" —InW/=( X" -X" ) b*+X"(b" -b*)+ X’/ (b° —b") 3)
where b° is the weighted average of the coefficient vectors for men and women, and the
definitions of all other terms are unchanged. The weights used to calculate 5¢ are the shares
of men and women in the total population. The unexplained component is divided into men’s
advantage in returns relative to women (the second term) and women’s disadvantage in
returns relative to men (the third term). Men have an advantage when their coefficients lie
above the weighted average coefficients, while women have a disadvantage when their
returns lie below the weighted average return. In his opinion, the veracity of estimation of the
components of the gender income gap is improved by this procedure. To test it, he used the
1% public use sample of the 1980 US Census to decompose the racial hourly wage gap (in
logs) in the U.S. The results suggested that the Oaxaca decomposition overstated the
unexplained component, which in this case contained racial discrimination in the US.

Although the structure of most papers on the gender income gap is similar, the use of

slightly different measures of income or work experience or different model specifications



has led to controversy in the analysis of the gender income gap. Nonetheless all these studies
are beneficial as a background for my paper. In the following paragraphs, 1 will review a
number of papers on the gender pay gap in chronological order to provide an overview of a
generation’s worth of studies focused on the analysis of the gender income gap. Since my
paper focuses on the Canadian gender income gap, most of the studies I review use Canadian
data.

Turning now to applications of these methods to Canadian data, Holmes (1976) carried
out an empirical analysis of the gender income gap in Canada using data from the 1967
Survey of Consumer Finance (SCF), but without using regression analysis or either the
Oaxaca or Cotton decompositions. He found that the ratio of female to male annual income
increases with the level of education. The ratio varied from 0.35 to 0.40 for those with less
than a high school diploma but rose to 0.45 to 0.50 for higher educational levels in 1967. This
means that women with higher educational attainment were more competitive in terms of
earning income in the labour market at that time. However, he included women who worked
part-time in his initial sample, which can make the differentials between females and males
larger, because women are more likely to work part-time. When only full-time workers were
included in the sample, the gender annual income ratio increased to 0.45 to 0.55 for the lower
education level and 0.60 to 0.65 for the more highly educated.

Gunderson (1979) estimated separate human capital earnings equations for males and
females, and then decomposed the gender income gap into two parts using Oaxaca’s (1973)
decomposition. The dependent variable in the human capital equation is the natural log of

annual labour income. The data were obtained from the public use tapes of the 1971



Canadian Census. The conclusions of his research were that the female to male income ratio
was around 60%, and that over 60 percent of this gender income gap could be attributed to
wage discrimination, which is the unexplained component.

Using a similar database, Miller (1987) used data from the 1981 Canadian census to
provide a newly updated empirical analysis of the gender income gap in hourly wages. The
innovation in his work as compared to the previous papers is the addition of family
characteristics such as the numbers and ages of children and years of marriage, besides the
classic productivity related characteristics. Miller arrived at two conclusions based on his
results: firstly, compared with the outcome of Gunderson (1979), the gender income gap had
shrunk between 1970 and 1980. Secondly, the explained component of the gap declined over
this period. Lastly, the empirical results derived from the human capital equations with family
characteristics included were similar to those derived from the human capital equations
without family characteristics.

During the same year, Shapiro and Stelcner (1987) also published an analysis of the
gender income gap, and in order to illustrate the evolution of differentials in income between
females and males from 1970 to 1980, they compared their results with those of Gunderson
(1979). In order to estimate the gender income gap in 1980, data from the 1981 Canadian
Census were used, while the measure of income was annual income for women and men.
They found that the annual gender income gap in natural logs shrank by 0.089 over this
decade; using the Oaxaca decomposition, they concluded that around 47% of this reduction
was attributable to the explained component, while the rest was due to a decline in wage

discrimination. They attributed the small change in the gap to the strong advantage enjoyed



by men in returns to productive characteristics. For example, women are usually concentrated
in lower-wage occupations as compared to the higher-wage, male-dominated occupations.

In their analysis of the evolution of the gender income gap, Baker, Desaulniers, and
Grant (1995) used data from the Canadian Censuses of 1971, 1981 and 1986, as well as the
individual files of the Survey of Consumer Finance (SCF), to estimate the income
differentials between men and women during this period. They focused on individuals aged
16 to 64 who worked full time and were not self-employed. Their measure of the gender
income gap is the annual earnings ratio of females to males. In both data sets, the trend in the
evolution of this gap is similar, with the mean of the income ratio rising from 0.60 to 0.66
from 1970 to 1985 in the Census data, and from 0.64 to 0.65 in the SCF data. They concluded
that the change in the gap was driven by two factors. First, there was a change in the gender
means of productivity related characteristics. Second, the differential in returns of workers
who have same levels of characteristics varied over time.

Another primary objective of Baker, Desaulniers, and Grant (1995) was to explore the
results of a decomposition of the mean earnings differential as measured by the difference in
mean raw log earnings using the Oaxaca (1973) method. They tried to use three
specifications that include different explanatory variables to examine the changes of
explained component. The specification 2 has all explanatory variables plus controls for
marriage status, children and region, while the specification 3 plus controls for occupation
based on the explanatory variables of specification 2. Their results show that as more
explanatory variables are included in the specification, the contribution of differences in

productivity related characteristics increases, while the explanatory power of the specification



is improved. In the last step of their paper, Baker, Desaulniers, and Grant divided the sample
of Census data into four age groups and included the different educational attainment levels
in the equation for each group. These results showed the positive relationship between actual
work experience or age and differentials in income, as well as the negative correlation
between education and the earnings gap.

In order to overcome the disadvantage of a lack of accurate information on work
experience in the Census database, Coish and Hale (1995) attempted to explain the gender
income gap using a human capital earnings equation, demographic characteristics, and actual
years of work, using data from the 1993 the Survey of Labour and Income Dynamics (SLID).
Their human capital equation is pretty standard, including independent variables such as age,
region, educational attainment and field of study, as well as other personal characteristics
such as marital status, mother tongue, visible minority status and years of work experience.
The dependent variable is the natural log of the hourly wage. Based on the Cotton (1988)
decomposition, the gender income ratio is 0.78. Only 12% of this gap can be explained by
differences in characteristics; the rest remains unexplained.

In addition to Baker, Desaulniers, and Grant’s paper, several other important papers
made outstanding contributions to the analysis of the gender income gap. Drolet (2001)
provided some new evidence on the Canadian gender wage gap through her empirical
analysis. In her opinion, the persistence of the gender income gap is a serious problem in
society, although there has been a huge improvement in female productivity related
characteristics as compared to those of males. For the purposes of her analysis, she collected

a sample of individuals from the 1997 SLID. She estimated the human capital equation



separately with different measure of work experience such as the Mincer proxy and actual
experience and used the Oaxaca decomposition to decompose the gap. Based on her results
from estimation of a human capital equation with the hourly wage as the measure of income,
she drew several conclusions. Firstly, the constant term in the equation is significantly larger
for males than for females, which means there is a large and significant gender income gap
that is unrelated to the choice of explanatory variables. Secondly, the signs of the
relationships between the log of earnings and the independent variables are consistent cross
genders. Thirdly, the choice of measure of work experience can affect the weight of the
explained component and the unexplained component. Lastly, the magnitude of returns to
characteristics, including work experience and educational attainment, is very different for
men and women.

There are also some interesting findings in her analysis of the decomposition of the
gender income gap, the most obvious being that the share of the unexplained component of
the gender earnings gap is around 50% to 75%, which means the explained component of the
gap is relatively small, when industry and occupation are excluded from the equation. On the
other hand, differences in returns to field of study contribute about 6% to the explanation of
the gender income gap, but the contribution of particular fields of study vary widely.> One
more thing to mention here is that the explanatory variables for industry and occupation can
explain around 9% and 11% of the wage gap respectively.

In another paper, Drolet (2002) used the same data from the SLID and also individual

micro data files from the SCF. The basic idea of this paper is to illustrate the importance of

3 For example, the fact that male students preferred to take engineering and applied science, can explain 17% of the gender
income gap. On the other hand, the prevalence of female students taking health science and education program can reduce
the gender income gap by 8%.



the measure of income used and the choice of decomposition methods; in other words, the
size of the gender income gap is very sensitive to the measures and methodology chosen. In
her empirical results, the female to male income ratio varies greatly, from 61.6% to 80.9%
depending on the data source, for the same year (1997). In her opinion, a sample consisting
solely of full time and full year workers excludes a large proportion of female workers from
the analysis, and therefore the validity of estimates of the gender income gap may be affected.
She argues that using hourly wage income instead of annual earnings, as well as using actual
work experience instead of potential work experience to calculate the gap, will overcome this
problem. The results of the Oaxaca decomposition show that 0.109 of the gender hourly wage
gap can be explained by differences in explanatory variables.

Christie and Shannon (2001) used micro data collected from the 1986 and 1991
Canadian Censuses to examine the relationship between educational attainment, field of study
and the gender wage gap. The sample only included full-year, full-time workers who were
aged 25 to 64. A human capital model including traditional characteristics such as educational
attainment, field of study, region, age, age squared and other personal characteristics, as well
as industry and occupation, is estimated, while the dependent variable is the natural log of
annual income. Although an analysis based on sample averages showed that educational
attainment is positively related to the income of both females and males, their decomposition
analysis indicated that the contribution of educational attainment to the explained component
of the gender income gap is very low. The contribution of educational attainment to the
explained component is only around -0.002 (0.52%) to -0.003 (0.78%) based on both

Oaxaca’s and Cotton’s decomposition techniques in 1990, but the contribution of field of
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study ranged from 0.018 (4.65%) to 0.025 (6.46%) depending on the decomposition
technique.

Finally, in a recent study Finnie and Wannell (2004) used the National Graduates Survey
(NGS) data for 1984/87, 1988/91 and 1992/95 to examine the evolution of the gender income
gap among university students who graduated in 1982, 1986 and 1990 from two to five years
after graduation. The specification of the regression model is straightforward, as it is based on
the traditional human capital model, while the method of decomposition is that of Oaxaca
(1973). The conclusions are first, that the overall gender income gap of all cohorts is
narrowing, but the reduction is larger for students who graduated two years ago than for
students who graduated 5 years ago. In other words, wages seem to increase more slowly for
women as work experience accumulates. Second, the explained component of the gender
income gap becomes more important relative to the unexplained component for a given
cohort over time.

Although the methodology, independent variables or measures of income and work
experience used by the studies discussed above differs, Table 1 shows that they have a
number of findings in common. First of all, the value of the gender income gap is decreasing
over time; second, the magnitude of the explained component of the gender income gap has
decreased. The next section of this paper will examine whether these trends are also evident

in Census data for the period 1990 to 2000.

I11. Data and Sample Selection

The Canadian Census database, developed by Statistics Canada, provides information on
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the demographic, social and economic characteristics of the Canadian population. In this
paper, 1 use data from the 1991 and 2001 individual microdata files of the Canadian Census.
The Census is the most powerful database for the estimation of evolution of gender income
gap based on human capital earnings equations; due to its huge sample size, it not only allows
me to do a variety of aggregate analyses in many ways, but also increases the statistical
precision of my results.* From my perspective, another reason for using Census data is that it
contains rich detailed information about educational attainment and field of study.

However, the Census has some definite weaknesses as a source of data for the estimation
of earnings equations. The most serious limitations of the census are, first of all, that it lacks
information on hourly wage rates, which is the most accurate measure of workers’ income, so
that I have to use annual earnings instead. This might affect the reliability of my empirical
analysis. Drolet (2002) used both annual earnings and hourly wage data from the 1997 SLID
database to estimate the female-male income ratio; not surprisingly, the ratio of annual
earnings is 61.6%, which is much smaller than the hourly wage ratio, 80.4%. The explanation
for this difference is that pay ratios based on annual earnings do not accurately control for
differences in hours and weeks of work. In order to overcome this problem I could use the
confidential version of the SLID, instead of the Census, but applications to use this version of
the SLID take too long to process.

The second problem with Census data is the measure of experience. Since there is no

information on work experience in the Canadian census, I have to use something else as a

4 In the Canadian Census Analyser, we can see that the total sample size of the individual file in the 1991 Census is 809,654.
For the 2001 Census it is around 801,055.

(http://r].chass.utoronto.ca.proxy.bib.uottawa.ca/sdaweb/html/canpumf_census_chass.htm)



proxy. The traditional proxy for experience is called “potential experience”, which either
equals age or the Mincer measure of experience (age-years of schooling-6). In this case, [ will
choose age to be the proxy and select only full-year, full-time workers. However, including
only FYFT workers does not eliminate all problems, since for these workers the number of
hours and months varies considerably for females and males. According to Drolet (2002),
proxy measures are going to overstate women’s actual work experience by ignoring
interruptions in labour supply for family reasons. Marshall (1999) also found that almost 40%
of working women take more than six months off work after giving birth.

The last disadvantage of Census data is that the Census is missing information about
union status, which is also an important determinant of earnings. This idea was suggested by
Doiron and Riddell (1994). They found that union status is not exogenous, but endogenous
with other explanatory variables in the regression model. In addition, union status can affect
the explained component of the gender income gap. In the union sample, wage determination
can explain almost 25 percent of gender income gap, while its explained power is lower than
10 percent in the nonunion sample.

However, the SLID also has some drawbacks with respect to estimating the gender
income gap. For example, although the SLID is a panel data set, some of the respondents
cannot be followed over time due to attrition. Boudarbat, Lemieux and Riddell (2006) note
that this attrition bias may affect sample composition in ways that are difficult to take into
account. Furthermore, the number of observations in the SLID is smaller than in the Census.

Due to these drawbacks of the SLID, I still use the Canadian Census as the database for

my paper. My base sample is a 20% random sample of each of the 1991 and 2001 Census



microdata files for individuals, under the restriction that only individuals between the ages of
15 and 65 be included. I exclude all residents of the three Canadian territories. The reason for
this is that their population is so small relative to that of the provinces and their labour market
may be quite different. Also, individuals for whom some of the necessary data are missing
will be excluded from my sample. The analysis also excludes all workers who are not Full
Year Full Time (FYFT) in the survey year, which means all workers who worked at least 48
weeks in the last year of survey year. Workers who are self-employed are also excluded,
because the basic idea of this paper is to examine the determinant of income received from
employers.

For 1991, the final sample consists of 36,869 individuals, of whom 15,126 are females
and 21,743 are males. The number of people selected from the 2001 census database is

37,758, which includes 21,366 males and 16,392 females.

IV. Education and Income: A Descriptive Analysis

The primary objective of this paper is to analyze the evolution of the gender income gap
and the effect of educational attainment and field of study on that evolution. But before we
look at the results of a regression analysis that includes many control variables, it is helpful to
examine the overall tendencies in the evolution of the income gap and see if they appear to be
correlated with changes in educational attainment. In this section, I present some tables
constructed using my sample data that compare educational attainment and field of study,
across males and females and time.

As Table 2 shows, in 1991 the three most common levels of educational attainment for
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both men and women were grades 9 to 13, high school graduation and college with certificate
or diploma. These three levels accounted for 50.3% of women and 41.8% of menin 1991.
Almost 40% of women in the 1991 sample, but only 37.5% of men, had a high school
diploma or less. Clearly, fewer men than women had a low level of educational attainment.
Men were much more likely than women to have trades certificate or diploma , college with a
trades certificate or diploma , or university with a Ph.D. degree, However, a higher proportion
of women than men had achieved the levels of college with college certificate or diploma and
university with university or college certificate or diploma.

By 2001, the distributions of educational attainment for women and men had changed
somewhat. First of all, the most dramatic change was that the proportion with educational
attainment less than or equal to a high school diploma decreased from 39.7% in 1991 to only
30.1% for women, while for men the proportion changed from 37.5% in 1991 to 31.6% in
2001. This means that there was a greater improvement in women’s education than in men’s
during this ten-year period, since proportionally more women than men had a higher level of
education.

Besides the large decline in the proportion of women with less than a high school
diploma, there is another notable change from 1991 to 2001, which is the increased number
of women with educational attainment at the university level. In 2001, the proportion of
women with some education at the university level was 35.8%, while in 1991 it was 28.3%.

Table 2 only gives us part of the picture with respect to changes over time in educational
attainment. Tables 3 and 4 give us more insight by showing how educational attainment

varies with age as well as sex. Each table shows the proportion of men and women at each
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level of educational attainment for each of four age groups. Table 3 contains the breakdown
for the 1991 sample, while table 4 provides the same information for the 2001 sample.

Table 3 shows that in 1991, the share of higher levels of education decreased constantly
with age.> The proportion of women aged 25-34 who have no more than a high school
diploma is 32.2%, while for the 55-65 age group this share is 57.4%. Similarly, for men, the
proportion with no more than a high school diploma increases from 34.2% of those aged
25-34 to 51.8% of those aged 55-65. Apparently, over time the improvement in women’s
educational attainment was larger than that of men; the gap between the youngest and oldest
group for women is 25.2 percentage points compared with 17 percentage points for men.
Table 4 shows that the distribution of educational attainment across the four age groups was
similar in 2001: as age increased, the proportion of women and men with lower levels of
educational attainment increased. The difference in proportions between the youngest and
oldest age groups was 26.7 percentage points for women and 16 percentage points for men.
The difference for women is larger than that in 1991, but only slightly. This means that in
2001, the average level of educational attainment of women still exceeded that of men.

In order to investigate the correlation between the gender income gap and changes in
educational attainment, Table 5 compares average gender income ratio at different levels of
education in the 1991 and 2001 Censuses.® The most notable observation that can be drawn
from this table is that the relationship between the gender income ratio and educational

attainment is positive in both 1990 and 2000: when the level of education increases, the ratio

% The shares of college and university without certificate, diploma or degree/ with university certificate or diploma/ with
bachelor or first professional diploma for males and females decrease with age.

® The average gender income ratio is calculated by dividing the average annual income of women by the average annual
income of men.



increases also, which means the level of educational is negatively related to the gender
income gap. For example, in 1990, the ratio of female to male annual incomes is 59.5% for a
person whose education level is no more than grade 5, while it is 90.8% for people with a
Ph.D. The gender income ratio increased for each level of education from 1990 to 2000,
except for university with a bachelor’s degree, university with a master’s degree, and
university with a doctorate.

In addition to educational attainment, there is one more important variable related to
education that must be considered: field of study. Table 6 shows that in the 1991 sample,
almost 62.1% of women were concentrated in the education, commerce and business
administration, secretarial science and nursing domains, while men had very different tastes
in fields of study. Over 48% of males had chosen engineering/applied sciences as their field
of study. By 2001 the most notable changes in women’s fields of study are decreases in the
importance of secretarial science and nursing, from 17% to 11.9%, and from 13.2% to 8%
respectively. More women chose commerce/management/business administration as their
field of post-secondary study, resulting in an increase from 15.8% to 19.8% in the proportion
of women in this field.

Tables 7 and 8 show how the choice of field of study varies with age. In 1991, the oldest
women in the sample (aged 55-65) were more likely to have chosen the nursing field, while
commerce and business administration was more popular among younger women. In other
words, women’s tastes with respect to field of study have changed dramatically over the years.
Meanwhile, the distribution of men’s fields of study also differs across age groups; younger

men are more likely than older men to have chosen engineering or commerce rather than
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education or fine arts.

Table 9 gives us a better understanding of the relationship between field of study and
average annual income. In 1990, the largest income differential between men and women was
in the secretarial science field; here the ratio of female to male income is only 67%. The
highest income ratio is nursing and nursing assistance; it is 91%. For men, average earnings
were highest in engineering/applied sciences in both 1990 and 2000; for women, earnings
were highest in mathematics and physical sciences. From 1990 to 2000, the ratio of female to
male incomes increased for all fields of study except commerce, engineering/applied science,
“other health professions”, and “All other” fields of study.

In summary, during the 10-year period between 1991 and 2001, the speed of
improvement in average educational attainment is faster for women than for men, as
evidenced by a large decrease in the share of women with a low level of educational
attainment. At the same time, the positive relationship between educational attainment and
income appears to have increased the female to male income ratio. On the other hand, for
field of study, during this period, the tastes of women with respect to field of study have
changed, with more young women choosing majors with higher future payoff instead of
majors with low payoffs. In the next section, I will introduce the variables to be included in

an econometric analysis that will help me to further explore these trends.

V. Explanatory Variables and Model Specification
Since the 1970s, the most popular way to analyze the gender income gap has been to

estimate separate earnings equations for females and males. Although there is no universal



agreement on the choice of explanatory variables, in my paper I will follow the same
specification of Christie and Shannon (2001), because the basic idea of my analysis is to
carry out an in-depth review and extension of this paper. The estimating equation is identical
to equation (1), which is repeated here for convenience:

InW,= Xup, +e, , (1)
As before, W, is the earnings of individual / in group s (men or women), X is a vector of
explanatory variables, [, is the vector of unknown coefficients, and &, is a random error
term.

My choice of variables to include in X follows closely that of Christie and Shannon
(2001). First, in analyses of the gender income gap based on human capita theory,
geographical location may have pretty large effects on the earnings of workers. Coish and
Hale (1995) and Christie and Shannon (2001), as well as many other papers, all include
geographical variables in their specification. Therefore I include regional dummies as
explanatory variables in my regression model. I constructed six dummy variables, called BC,
QUE, ALTA, MAN, ONT, and SASK to represent British Columbia, Quebec, Alberta,
Manitoba, Ontario and Saskatchewan respectively. The Atlantic region (Newfoundland and
Labrador, Prince Edward Island, Nova Scotia and New Brunswick) is excluded in order to
avoid perfect multicollinearity among the regional dummy variables.

Next, as discussed earlier, the Census does not include a measure of experience; instead
I must use a proxy for experience. 1 follow the approach of Christie and Shannon (2001) and
use age as the proxy for experience. The square of the experience measure is also included.

One advantage of using Canadian Census data is that it includes detailed information on
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educational attainment. In total, there are fourteen categories. I therefore include thirteen
dummy variables, called EDU2 to EDU14, which indicate the highest level of education
achieved, from grades 5 to 8 to a Ph.D. As for the provincial dummy variables, in order to
eliminate perfect multicollinearity there is one dummy missing from the pool of educational
attainment variables; this is EDU1, which represents the level of education “less than grade
5.7

However, the variables EDU2 to EDU 14 do not cover all aspects of education. As
discussed in section 11, Brown and Corcoran (1996) found that differences in college majors
account for eight percent to nine percent of the gender income gap, which means that
differences in majors can affect the gap greatly. I therefore include a set of dummy variables
called MAJ1 to MAJ13 to represent the field of study. However, it should be noted that the
categories of fields of study in 1991 and 2001 are different. In 2001 there are twenty
categories, while there are only fourteen categories in 1991. Nevertheless, after comparing
the definitions of field of study in 1991 and 2001, we can see that categories 5 to 8 in 2001
are equivalent to the category 5 in 1991, while categories 12 to 15 in 2001 are equivalent to
category 9 in 1991 ." Therefore I combined categories 5 to 8 in 2001 into one single variable
corresponding to commerce, management and business administration (MAJ 5), and did the
same for categories 12 to 15 in 2001 to create a dummy variable (MAJ 9) for engineering and
applied science with trade. The field of fine and applied arts (MAJ 2) is the excluded category.

There has always been some disagreement about whether occupation and industry

7 1n 2001 MAJ 5 is Business and commerce, MAJ 6 is Financial management, MAJ 7 is industrial and institutional
management, MAJ 8 is Marketing, merchandising, retailing and sales. MAJ 12 is Building technologies, MAJ 13 is Data
processing and computer technologies, MAJ 14 is Electronic and electrical technologies. MAJ 15 is other engineering
technologies.
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should be included in human capital earnings equations as explanatory variables. Drolet
(2002) pointed out that the choice of occupation and industry may not be made by the
individual employees themselves but by employers to differentiate employees by gender. If
so, one should consider including occupation or industry as explanatory variables in human
capital equations. Based on the results of her empirical analysis, the explanatory power of
models with that include occupation and industry is much greater than that of models without
them. Therefore I follow the specification of Christie and Shannon (2001) by including
occupation and industry in this paper.

For industries, the categories are the same in both the 1991 and 2001 Censuses. I include
fifteen dummy variables for industries, with “other primary industries” treated as the
reference industry. Based on the 2001 Census Individuals File User Documentation and
Standard Industrial Classification - Establishments (SIC-E) 1980, the “other primary
industries” included fishing and trapping industries; logging and forestry industries; mining
(including milling), quarrying and oil well industries.® For occupations, the available
variables for 1991 and 2001 are different. Unfortunately, as Appendix A shows, it is easy to
see that it would be difficult to combine occupational categories of 2000 into the same
sub-groups in 1990 based on strong different definitions. I can’t combine the occupation
variables in 2000 into the same categories used in 1990, because the definitions are so
different. Rather than aggregating some of the 2001 categories to correspond to those for

1991, 1 define thirteen occupational dummies for 1991 and twenty-four occupational

8

2001 Census Individuals File User Documentation:
http://p8090-prod.library.utoronto.ca.proxy.bib.uottawa.ca/datalib/codebooks/c/cc01/pumfs/ind/documentation_e_april.pdf

Standard Industrial Classification - Establishments (SIC-E) 1980:
http://www.statcan.gc.ca/subjects-sujets/standard-norme/sic-cti/sice-ctie80_menu-eng.htm
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dummies for 2001. For both years “senior management” is the excluded occupation.

There are also other important explanatory variables besides those I mentioned above.
First of all, marital status is represented by the dummy variable MARRIAGE, which equals
one if individuals are married and not separated, and zero if individuals are single, divorced,
separated or widowed. Secondly, language skills are measured by two dummy variables,
ONELANG and BOTHEF. The variable ONELANG is used to identify individuals who can
only speak one of Canada’s official languages, while BOTHEF identifies individuals who can
speak both of them. Third, some indicator of the presence of children should ideally be
included, but unfortunately the Census variable related to the presence of children at home in
1991 is restricted to females only, while the 2001 variable is for both females and males.
Therefore it is meaningless for me to include a dummy variable for the presence of children
since it is not applicable for males in 1991. Finally, the explanatory variables also include an
indicator of immigration status IMMIGRANT) and an indicator of visible minority status
(MINORITY).

The dependent variables in this model are natural log of women’s or men’s annual
labour income in 1990 and 2000. One thing I should mention here is that in the Census, the
earnings data are for the reference year, which means the incomes I compare here are for
1990 and 2000. At the same time, the effect of inflation between 1990 and 2000 should be
removed from my data before making intertemporal comparisons, so I convert the 1990
incomes to 2000 dollars by multiplying them by the factor 1.2103. ?

A complete list of variable names and definitions is provided in Appendix A. Table 10

% This inflation factor is calculated by the inflation calculator provided by The Bank of Canada, which can be found at
http://www.bankofcanada.ca/en/rates/inflation_calc.html .
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presents descriptive statistics for all variables in my human capital earnings equation
excluding educational variables (which were discussed in the previous section). The mean of
log of annual income increased for women, but decreased for men from 1990 to 2000, which
means the female to male income ratio has shrunk during this period. The average woman’s
age is smaller than that of the average man in both 1990 and 2000. In my sample, women
were less likely to be married than men in both 1990 and 2000, while they have exactly same
probability of being immigrants in both years. Over 75 percent of women and men are
concentrated in Ontario, Quebec and British Columbia in both 1990 and 2000. The
distributions of language skills of men and women are very similar; the proportion of people
who can speak only one official language is around 79 percent for both genders. Among
occupational categories, women are highly concentrated in “business and finance”, “nurses”,
“teacher and professor” and “art, culture, recreation and sport,” over 55 percent. However,
besides “business and finance”, men are highly concentrated in “other management”, “social
science” and “sales”, which account for almost 50 percent of men in 1990. By 2000, the taste
of women in occupations had apparently changed; over 40 percent of women were
concentrated in business and administration, while over 40 percent of men were in “other
management”, “natural and applied sciences”, “other trades occupation” and “operators”.
With respect to industries, women are concentrated in “health and social services”,
“educational service”, “finance and real estate” and “manufacturing” in 1990. Manufacturing
accounts for a large proportion of men--around 24 percent, while the shares of other

industries for men are equally distributed. The distribution of industries for both genders in

2000 is very close to the distribution of 1990.
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In summary, the industrial and occupational distributions of men and women are quite
different, while for other explanatory variables there are no differences for women and men.
In the next section, the results of OLS estimation will give us a more accurate analysis of the

correlation between the explanatory variables and income for both women and men.

V1. Econometric analysis

In order to isolate the effect of each explanatory variable on the gender income gap, |
adopt the traditional log earnings equation and the decomposition techniques of Oaxaca
(1973) and Cotton (1988) in this paper. In this section, the OLS estimates of human capital
earnings equations for men and women will be discussed. Separate equations are estimated
for men and women for both 1990 and 2000 earnings. First, however, | discuss the results of
a number of diagnostic tests of the underlying assumptions of the linear regression models
estimated.

Because the distributions of t-statistics and F-statistics are both based on the assumption
that the random error term is normally distributed, it is important to test whether the random
error is normally distributed. I do this using the Jarque-Bera test. In table 11, the value of the
Jarque-Bera test statistic is 1458460 for women and 2995623 for men in 1990, and 1072747
for women and 1130000 for men in 2000. The p-values of these statistics are all equal to
0.000, which means I must reject the null hypothesis that the random error term is normally
distributed. Generally speaking, since the most popular conservative solution to the problem
of a non-normally distributed error term is to use the same t and F tests anyway, so I still use

these t and F tests for hypotheses about the coefficients.
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Although I delete one dummy variable from each group of variables in order to avoid
perfect multicollinearity, it is still possible that near multicollinearity may pose a problem for
the interpretation of the results. Therefore I use two tests here to examine whether there is
multicollinearity. Firstly, the condition index of the matrix of explanatory variables is 94.046
for women and 92.295 for men in 1991, and 103.31 for women and 98.964 for men in 2001.
These numbers show that there exist some strong correlations between the explanatory
variables. Secondly, I also used the Auxiliary R’ s to judge how serious the multicollinearity
is. In table 11, the values of the auxiliary R’s of many explanatory variables are greater than
0.8, which is consistent will the high value of the condition index.'” However, this may be
because omitted category for some groups of variables has a very low frequency. In Table 12,
I select the groups of variables with the most seriously multicollinearity and re-do the
multicollinearity tests using a different reference category. One can easily see that after
changing the reference category, the multicollinearity disappears."’

Heteroskedasticity is also a very common problem in cross-section data, in the
presence of heteroskedasticity the OLS estimator is inefficient and the t and F tests are not
valid. Therefore it’s important to test whether this error presents in my data. Since the tests
for normality indicate that the error term in my data is not normally distributed, I use the
modified version of the Breusch-Pagan-Godfrey (BPG) test proposed by Koenker (1981) to
test for heteroskedasticity. As shown in Table 11, for 1990, the value of the modified BPG

statistic is 16402 for women and 21743 for men, while the corresponding p-value is 0.000 for

19 Almost all auxiliary R ?s are greater than 0.8 for both women and men for the educational attainment variables. In
the case of the industry dummy variables, all auxiliary R%*s are greater than 0.8 for women.

" In Table 12, not only the condition index, but also the all auxiliary R*s decline dramatically when EDU and IND are
excluded instead of EDUT and IND2.
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both. Therefore the null hypothesis should be rejected at any level of significance. Thus there
is a heteroskedasticity problem in the equations for women and men estimated using 1991
Census data. Similarly, Table 11 shows that there is also a heteroskedasticity problem in the
2001 Census data for both women and men. In order to correct for heteroskedasticity, I
construct all t-values and p-values, as well as all F values, using White’s
heteroskedasticity-consistent covariance matrix estimator.

In order to test for specification error, I used Ramsey's RESET test and the FRESETL
and FRESETS tests of DeBenedictis and Giles (1998). The FRESETS and FRESETL tests
are based on using Fourier transforms instead of powers of the predicted values to proxy of
the mean of & .The results of these tests are listed in table 11. For the 1991 sample, the
p-values of FRESET (3), for women and FRESETL (1) and all the FRESETS statistics for
men are less than 0.05, so I can conclude that at the 5% significance level, the null hypothesis
that the specification is correct should be rejected. Using the 2001 Census data, the p-values
of all tests for men are smaller than the significance level, so I should reject the null
hypothesis as well. These apparent specification errors may be attributed to the omission of
some explanatory variables; however, I have already included all the most important
variables in this model so it is not obvious that which new variables should be included.

Tables 13 and 14 report the estimated coefficients together with the corresponding t-ratio
and p-values for 1990 and 2000 respectively. One point that should be mentioned here is that
due to the potential heteroskedasticity problem, all t-values and p-values as well as all F
values are constructed using White’s heteroskedasticity-consistent covariance matrix.

The R*s, adjusted R’s and F values of the joint significance tests all provide information
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about the explanatory power of model. For both 1990 and 2000, all values of R *s and the
adjusted R?s are around 0.2, which is not big, but is a fairly standard number for
cross-section data. The tables also show that the p-values for the F-test of overall significance
are all 0.000 for both years and both genders, which means the null hypothesis that the
coefficients of all the explanatory variables are zero simultaneously should be rejected
immediately at any level of significance. Again, this implies that the model has a certain
amount of explanatory power.

In the remainder of this section, 1 divide my discussion of the estimated coefficients
into several subsections based on categories of variables. Before I begin the discussion, all
reference categories for groups of explanatory variables are repeated for convenience:
“neither English nor French” for Language; “Atlantic region” for Province; “less than grade
5” for Educational Attainment; “fine and applied arts” for Field of study; “ senior

management” for Occupation; and “other primary industries” for Industry.

Experience

As the most standard variable in human capital equations, experience will be discussed
first. AGE and AGESQUARE are used as a proxies for experience. Table 13 shows that in
1990, the p-values of both AGE and AGESQUARE for both women and men are equal to
zero, which means that at any reasonable level of significance the null hypothesis that the
estimated coefficients of AGE and AGESQUARE are equal to zero should be rejected. For
women, the estimated coefficient is 0.0307 for AGE and -0.0003 for AGESQUARE, while

the coefficients are 0.0571 for AGE and -0.000581 for AGESQUARE in the case of men.
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From an economic point of view, the rate of return to age for women and men is calculated as
(coefficient of AGE + coefficient of AGESQUARE times AGE). In order to compare the
return to age for women and men, I take 30 as the value of AGE, which means the return to
an additional year of age for women is 0.0212 and for men is 0.0397. Therefore, women have
a lower return to age than men have, while the gap in returns to age is 0.0185.

Table 14 shows that the p-values of the estimated coefficients of AGE and
AGESQUARE are still zero for both genders in 2000; therefore the same conclusion that
their effect on earnings is strongly statistically significant can be drawn. The magnitudes of
the estimated coefficients for women are 0.0534 and -0.0005, while the estimated coefficients
are 0.0587 and -0.0006 for men. Compared with the 1990 estimates, for both men and women
the coefficient of AGE has increased from 1990 to 2000, but the coefficient of AGESQUARE
has decreased from 1990 to 2000. At age 30, women have a rate of return to age 0f 0.0372,
while men have a rate of return 0.0408. The gap in rates of return is 0.0036, which is smaller
than the return gap in 1990. This result means that over this ten-year period, the return to age

for women has increased relative to that of men.

Other explanatory variables

This group includes the variables ONELANG, BOTHEF (language dummy variables),
MINORITY (visible minority), IMMIGRATION (immigration status) and MARRIAGE
(marital status). According to Table 13, only the estimated coefficient of MINORITY is
significant at the 1% significance level for both genders. This means that visible minority

status has a negative effect on labour income for both genders; however, the effect is larger
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for men than for women in 1990. The estimated coefficient of MARRIAGE for men, which is
0.1442, is significantly different from zero at the 1% level of significance, but it is not
significant even at the 10% level for women. This means that holding other variables constant,
married men have 14.42% higher incomes than non-married men, while the marital status
does not have an important effect on women’s income. The coefficient of BOTHEF for
women is 0.1540 and is significantly different from zero at the 10% level, while the
coefficient of IMMIGRATION is -0.0272 for men, which means a male immigrant’s income
is 2.72% lower than that of a native-born male, and women who can speak both English and
French earned 15.4% more than those who speak neither English nor French in 1990.

Table 14 shows that the coefficient of MARRIAGE is still significantly different from
zero for men in 2000, but it decreases from 0.1442 to 0.1379, which means holding other
constant the advantage of married men in income over those non-married men has decreased.
In addition, the estimated coefficients of MINORITY and IMMIGRANT for both genders, as
well as those of ONELANG and BOTHEF for men, are significantly different from zero. For
women, the estimated coefficient of IMMIGRANT is -0.0624, while that of MINORITY
decreases from -0.0871 in 1990 to -0.1214 in 2000. This means female immigrants have
6.24% lower income than non-immigrant women, and visible minority women have 12.14%
lower income than non-minority women. Furthermore, the negative effect of belonging to a
visible minority has increased from 1990 to 2000 for women. For men the estimated
coefficient of MINORITY decreases from -0.2043 in 1990 to -0.2401 in 2000, while the
coefficient of IMMIGRANT decreases from -0.0272 in 1990 to -0.0628 in 2000. These

results imply that the negative effects of immigration status and visible minority status for
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both genders’ labour income are getting worse, while the extent of this effect is greater for

men than for women.

Provinces

For the provincial dummy variables, the Atlantic area is the reference region. Table 13
shows that, for women in 1990, the estimated coefficients of BC, QUE, ALTA and ONT are
significantly different from zero at the 1% level of significance. These values are 0.1488,
0.0973, 0.1311 and 0.1905 respectively, which implies that holding all else equal, average
income is lowest in the Atlantic area and highest in Ontario. However, the estimated
coefficients of MAN and SASK are not significantly different from zero. This implies that in
1990, the average income of women in Manitoba and Saskatchewan was not significantly
different from that of the Atlantic region. For men in 1990, the estimated coefficients of BC,
ALTA and ONT are significantly different from zero at the 1% significance level. The values
of the estimated coefficients imply that the highest income region for men is Ontario,
followed by British Columbia and Alberta. However, average incomes in Manitoba, Quebec
and Saskatchewan are not significantly different from those in the Atlantic area for men. This
result is very similar to that of Christie and Shannon (2001), who found that average incomes
were highest in BC and ONT in 1990,

Table 14 shows that in 2000 the coefficients of all the provincial dummies are

significant at the 1% level in both the male and female equations, with the exception of the
coefficients of SASK for women and MAN for men. However, the coefficients of these two

variables are significant at the 5% or 10% levels. The region with the highest average income
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for women is British Columbia, followed by Ontario, Quebec, Alberta, Manitoba and Quebec.

For men, Ontario and BC are still the two most profitable provinces in 2000.

Industry

In this group of variables, the reference industry is “other primary industries”. Table 13
shows that for women in 1990, the only industry variables with coefficients are significant at
the 1% level are IND1, IND3, IND4, IND7 to IND10 and IND12 to IND16, while the
coefficient of IND5 is significant at the 5% level. It is easy to see that all the estimated
coefficients of these variables are negative, which implies the returns of these industries for
women are all lower than the reference industry “other primary industries”. The most
profitable industry for women is “other primary industries” followed by INDS
(Transportation and storage); its coefficient implies that holding all else constant, women
working in transportation earned 13.06% less than those working in “other primary
industries”. The lowest average income is IND1 (Agriculture) as it has the lowest coefficient
(-0.7979). For men, the estimated coefficients of all the industry dummies are significantly
different from zero. Men who worked in the federal government earned only 4.13% less than
those who worked in senior manager. As for women, all the estimated coefficients are
negative. Therefore, the “food/beverage service” industry with the lowest coefficient of
-0.7151 is the lowest income industry compared to “other primary industries”.

The results also give rise to other interesting findings with respect to differences
between industries. For example, the average income earned by both genders in the

agriculture industry, where most jobs are blue collar jobs, is much lower than the average
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income earned in the federal government, where most jobs are white collar jobs. The average
income of women in the federal government is 75.74% higher than the average income
earned in agriculture, while for men the differential is about 43.21%.

Table 14 shows that for women in 2000, the estimated coefficients of the variables INDI,
IND4, INDS, and IND13 to INDI16 are significantly different from zero at the 1%
significance level, while those of IND7 and IND9 are also significant at at least the 5% or
10% level of significance. This implies that the transportation and storage; communication;
business service; federal government; and other government industries; have the same
average income compared to other primary industry for women in 2000. Similar to 1990, all
estimated coefficients are negative. However, the magnitudes of the coefficients have
increased. This means that although “other primary industries™ is still the most profitable
industry for women, the average income earned from other industries has improved relative
to this reference industry. The new result here is that the “food/beverage service” industry
with a coefficient of -0.4877 is now the industry with the lowest income, instead of the
“agriculture” industry in 1990. For men, all the estimated coefficients are significantly
different from zero at the 1% level. With the exception of IND1 (agriculture), IND4
(construction), and IND6 (communication), coefficients of all other industry dummies
decrease in 2000 compared to 1990. This result means that over the ten-year period, the
returns to agriculture, construction and communication have improved relative to other
primary industries, while the returns to other industries have been getting worse. The
differential in incomes between the agricultural and federal government industries for women

and men is still large in 2000, although it falls to 44.9% for women and 33.1% for men.
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Occupation

In this category, “senior manager” was selected to be the reference occupation. Table 13
shows that for women in 1990, almost all the estimated coefficients of dummy variables in
this category are significantly different from zero at the 1% level, while the coefficient of
OCP2 is also significant at 5%. All the occupational variables have negative coefficients,
which means that the “senior manager” occupation was the best type of job in 1990, while
OCP14 (other manual workers) with smallest estimated coefficient did the worst job. For men,
all the coefTicients are significantly different from zero at the 1% significance level. As for
women, the “senior manager” occupation is the most profitable occupation for men in 1990,
while OCP14 (other manual workers) earned lowest income relative to the reference
occupation for men.

Table 14 shows that the number of explanatory variables for occupation has been
increased from 14 to 24 in 2000. For women, twenty-two of the estimated coefficients are
significantly different from zero at the 1% significance level, while those of OCP7
( registered nurse) and OCP9 (science, government service) are also significant at the 5% and
10% significance levels respectively. “Senior manger” still is the most profitable occupation
for women due to the negative sign of all the estimated coefficients, while OCP16 (childcare),
OCP22 (trader helper), OCP25 (labours in processing) are worst occupations for females. For
men, only the estimated coefficient of OCP7 is non-significant in 2000. Due to the negative
sign of all coefficients, the occupation “senior manager” earned the highest income for men
in 2000, while OCP17 (occupations in travel), OCP23 (occupations in primary industries) and

OCP25 (labours in processing) were the worst occupation in 2000 for men.
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Educational attainment

In this group of variables, the reference level of educational attainment is an education
below the grade 5 level. Table 13 shows that for women in 1990 the only educational
attainment variables with coefficients that are significant at the 1% level are EDU3, EDU4,
and EDU9 to EDU 14, while the coefficient of EDUS is significant at the 5% level. For men,
the estimated coefficients of all the educational attainment variables are significant at the 1%
level. The parameter estimates for the educational attainment variables are pretty consistent
with human capital theory, which predicts that the more education a person has, the higher
their earned income. Most of the estimated coefficients increase with the level of educational
attainment, especially for men, although there are a few exceptions. The highest return is to a
doctoral degree, while the lowest one is for less than grade 5 for both women and men due to
the positive sign of all the estimated coefficients.

Looking more closely at the estimated coefficients, one can see that they imply that men
with a bachelor’s degree earned 54.43% more income than men with less than grade 5, while
men who graduated from high school earned 32.83% more than the reference group. Thus the
incomes of men with a bachelor’s degree are on average 21.6% higher than those of men with
a high school diploma. However, for women the income difference between those with a
bachelor’s degree and those with a high school diploma is only 7.32%. Similarly, the income
difference between men with a master’s degree and men with a high school diploma is on
average 24.11%, while the difference for women is 20.56%. In addition, men with a doctoral

degree earned 35.29% more income than those men who graduated from high school, while

35



for women the income difference between those with a doctoral degree and those with a high
school diploma is 46.87%. These differences in income across educational levels are both
economically important and consistent with prior expectations.

For both women and men, the returns to education increase as the level of education
increases in most cases. For example, 8-10 additional years of education after high school
leading to a doctoral degree raises women’s income by on average 46.87%, while the increase
for men is 35.29%. These large returns may provide a strong incentive for people to want to
spend many years to achieve a higher level of education. It is interesting to note that a
doctoral degree appeared to yield higher returns to women than men in 1990.

However, there are some exceptional cases where income does not increase when the
educational level rises. On average, the percentage difference in income between women with
various levels of college education and women with a high school diploma are 1.82% (EDU
6--without college diploma); -15.98% (EDU 7--with trades certificate); and -11.6% (EDU
8--with college diploma). The corresponding differences for men are -1.73%, -1.78% and
3.46% respectively. These results imply that on average, people with a college education
earned almost the same or less income than people with only a high school diploma for both
genders. These results are very odd in comparison to those for other levels of education and
inconsistent with human capital theory.

The estimated coefficients for men are generally greater than those for women, except
for a doctoral degree and for the level “university without certificate, diploma or degree,”
which implies that the returns to most levels of educational attainment are higher for men

than those of women. For example, as mentioned previously, women with a bachelor’s degree
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earn only 7.32% more than those with a high school diploma, while men with a bachelor’s
degree earn 21.6% more on average than men with a high school diploma. These results
imply that a university degree was more attractive to men than to women in 1990. However,
women earn higher returns to EDU9 (university: without certificate, diploma or degree) and
EDU14 (university: with earned doctorate) than men. Together with the gender differences in
average educational attainment [ discussed in the previous section, these gender differences in
returns to educational attainment may also help to explain the gender income gap. The
magnitude of their contribution is discussed in the next section.

Table 14 shows that for women in 2000, the estimated coefficients of EDU8 to EDU14
are significantly different from zero at the 1% significance level, while those of EDU3 to
EDUY are also significant at at least the 10% level of significance. Again, the magnitudes of
the coefficients tend to increase with the level of educational attainment. With the exception
of the doctorate (EDU14) and “college without trades certificate or diploma” (EDU6), the
estimated coefficients appear to have increased when compared to those of 1990 for women.
However, the magnitude of the difference in average incomes between high school graduates
and those with bachelors’ and doctoral degrees doesn’t change much. The average income of
a woman with a bachelor’s degree is 28.03% higher than the income of a woman with a high
school diploma. Similarly, the incomes of women with master’s and doctoral degrees are
39.45% and 41.74% higher than those of women with a high school diploma. A college
education is still a not good choice for women in 2000, due to the very small income
difference between the women with college education and women with a high school

diploma.
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For men, the estimated coefficients of EDU4, EDU6 and EDU9 to EDU 14 are highly
significant at the 1% level, while that of EDU8 is significantly different from zero at the 5%
level and the coefficients of EDU3 and EDU?7 are significant at the 10% level. As for women,
the estimated coefTicients for men progressively increase with the level of educational
attainment, except in the cases of EDU7, EDUS8, and EDU10. However, in contrast to the
findings for women, the significant coefficient estimates for the educational attainment
variables decline between 1990 and 2000. Similarly, the economic importance of the
difference in average income between high school graduates and those with bachelor’s and
doctoral degrees doesn’t change much. Men with a bachelor’s degree earned 15.03% more
income than men with a high school diploma. Similarly, men with master’s and doctoral
degrees earned 23.95% and 30.3% less than men with a high school diploma which is slightly
less than the gap in 1990. These results imply that the returns to university degrees declined

somewhat from 1990 to 2000 for men.

Field of study

In this category, the “fine and applied arts” field is the reference field of study. Table 13
shows that in 1990, for women the most highly significant estimated coefficients are those of
MAIJI, MAJS, MAJ6 and MAJ8 to MAJ13, although the coefficient of MAJ4 is also
significant at the 5% level. The positive sign of all the significant coefficients for the field of
study variables implies that the reference major, “fine and applied arts,” yields the lowest
return to women in 1990, while the MAJ11 (other health profession/science/technology) with

a coefficient of 0.3408 is the most profitable major for women, which means the average
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income of women whose major is other health profession/science/technology exceeds that of
those women whose major is fine and applied arts by 34.08%. For men, only the coefficients
of MAJ1, MAI3, MAJ6, MAJ7, MAJ9 and MAJ 11 are statistically significant, mostly at the
5% and 10% levels of significance. Among the significant coefficients for men, those of
MAJ6 (Secretarial science) and MAJ3 (Humanities and related) imply that on average these
fields earned incomes 18.73% and 18.02% lower than the average income of those men who
majored in fine and applied arts in 1990, while MAJ11 (other health
profession/scedience/technology) is the most profitable for men, yielding an average income
12.08% higher than a major in fine and applied arts.

In summary, the major “other health profession/science/technology” is the most
profitable for both genders in 1990, while “fine and applied arts™ is the least profitable for
women and “secretarial science” and “humanities and related” are the least profitable for men,
based on their low average incomes in 1990.

Table 14 shows that for women in 2000, the most highly significant estimated
coefficients for field of study variables are those of MAJ10 (nursing and nursing assistant)
and MAJ12 (mathematics/physical science). The values of the coefficients decrease to 0.1363
and 0.1478 in 2000, as compared to 0.1697 and 0.2911 in 1990. This implies that the
advantages in returns of these two majors have decreased relative to the reference major (fine
and applied arts) in 2000, holding all else constant. In other words, the attractiveness of these
two majors declined from 1990 to 2000 compared to the reference major. Only two other
estimated coefficients, those of MAJS5 (commerce/management) and MAJ9

(engineering/applied science) are significant at the 5% level. The values of these two
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coefficients have also decreased relative to 1990. Among the fields with significant
coefficients, the major “fine and applied arts” still has the lowest return for women, while the
major “Mathematics/physical science” is the most profitable major in 2000 instead of “other
health profession/science/technology.” For men, the estimated coefficients of MAJ 4, MAJ5
and MAJS8 to MAJ13 are significantly different from zero; of these, only the coefficients of
MAIJ9 and MAJ11 increase compared with 1990. For men, the major “all other” has the
lowest return, while the major “other health profession/science/technology” is still the most
profitable major in 2000.

The returns to different fields of study have changed for women in 2000. The
“mathematics/physical science” field is now the most attractive major for women, while the
most profitable major for men is still same as in 1990. In 2000, the estimated returns to many
majors are no longer different from those to the reference major; this is true for MAJ1, MAJ3,
MAJ4, MAJ6, MA)7, MAJ8 and MAJ11 for women and MAJ1, MAJ3, MAJ6, and MAJ13
for men. These gender differences in returns to major field of study provide another possible
tool to explain the evolution of the gender income gap from 1990 to 2000.

However, for 1990 my estimated coefficients are somewhat different from those of
Christie and Shannon (2001). I think that the difference between my results and theirs may be
due to sampling variability. Gordon, Osberg, and Phipps (2005) demonstrated that coefficient
estimates can vary considerably across different samples of data; they found that almost 50%
of the variation in men’s estimated wage elasticities can be explained by sampling variability.
Thus the differences between my 1990 results and those of Christie and Shannon may well be

due to the fact that we have used different samples.
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In summary, the regression results show several things: firstly, for both sexes and both
years, income is positive related to experience, but yields larger returns to men than to
women, although the return in experience for both genders increases from 1990 to 2000.
Secondly, for most industries, the return for women appears to have increased from 1900 to
2000, while there was a decline in the return for men. Thirdly, for both genders, income is
positive related to educational attainment, as the coefficients of most of the educational
attainment variables increase progressively with the level of education. At the same time, the
returns to educational attainment have increased for women, but decreased for men from
1990 to 2000. Lastly, the returns to women’s major fields of study decreased from 1990 to
2000.

This discussion of the estimated coefficients can only provide a brief overview of the
correlations between the explanatory variables and the dependent variables. However, the
most important task of this paper is to examine how the gender income gap has evolved and
what contributes to it. Thus, in the next section, I will decompose the gender income gap into

various components to try to answer these questions.

VIIL. Decomposition of the Gender Earnings Gap

The statistical technique called decomposition can divide the total gender income gap
into an explained component and an unexplained component. The former represents the gap
in income due to differences between men and women in productivity-determining
characteristics, while the second one measures the income differential arising from gender

discrimination in the form of different returns to the same characteristics. Two types of
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decomposition technique will be used in this paper: that of Oaxaca (1973), and that of Cotton

(1988).

Oaxaca (1973) decomposition

Oaxaca (1973) showed how the difference in the mean values of the logs of male and
female earnings can be divided into an explained and an unexplained component. As
explained in section II, the formula for this decomposition is:

InWw" —Inw’=( X" -X')b"+X’/(b" -b),

where the variables are defined in section I1. As shown in Table 15, the overall gender income
gap, measured as the difference between the logs of male and female earnings, was 0.376 in
1990. Only 31% of the gap can be explained by differences in the average characteristics of
men and women, while 69% of the gap is due to differences in the returns to
productivity-determining characteristics. This finding is close to those of Drolet (2001, 2002),
Baker Desaulniers, and Grant (1995) and Christie and Shannon (2001). The decomposition of
the explained component of the 1990 gender income gap indicates that the men had higher
average levels than women of the explanatory variables in categories such as field of study,
family, occupation, industry, age and other personal variables. The negative share of
educational attainment in the decomposition of the explained component shows that women
have a slightly higher average level of educational attainment than men have.

The decomposition of the unexplained component shows that men had an advantage
over women to returns to educational attainment, family, and age, while women enjoyed

higher returns than men to occupation, industry, and field of study. The large positive
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contribution of age, the proxy for work experience, to the unexplained component in 1990
particularly stands out. In addition, the sum of the shares of educational attainment in the
explained and unexplained components is 25.5% of the gender income gap, while the sum for
field of study is -20.3% of the total gap.

By 2000 the overall gap had shrunk to 0.313, consisting of a slightly larger explained
share of 31.9% and a slightly smaller unexplained share of 68.1%. This change implies that
over this ten-year period, the average income of women improved relative to men’s and wage
discrimination decreased. The largest change in the explained component is the change in the
sign of the contribution of family factors and the increase in the contribution of industry and
age. Industry of employment plays the greatest role in the explained component of the gender
income gap in both 1990 and 2000. The contribution of differences in the educational
attainment of males and females is not important in 1990; in the 1991 Census they account
for -0.5% of the gender income gap, but they are more important in the 2001 Census, where
the contribution of educational attainment is -3.2%. The contribution of field of study to the
explained component is about 6.24% in 1990 and 4.5% in 2000. These results show that the
women’s progress in terms of educational attainment and field of study all contribute more
explanatory power to the gender income gap from 1991 to 2001. Furthermore, the sum of the
shares of educational attainment in the explained and unexplained components decreases to
-54.3% from 25.5% of the gender income gap in 2000, while the sum for field of study
increased to 14.3% from -20.3% of the total gap.

In comparison to the changes in the explained component, the changes in the

composition of the unexplained component are more dramatic. The higher returns to women
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to field of study, location and other explanatory variables in 1900 disappeared in 2000,
changing to an advantage for men. There is a huge decline the contribution of men’s
advantage over women in the returns to age, from 162% in 1990 to 37.3% in 2000, which
means that the importance of gender discrimination in the returns to work experience
decreased dramatically during this period. The advantage men enjoyed in returns to
educational attainment in 1990 also disappears in 2000, changing from 26% in 1990 to

-51.1% in 2000.

Cotton (1988) decomposition

As explained in section II, the formula for Cotton’s (1988) decomposition of the gender
difference in the mean of log income is:

W™ —InW/=( X" ~-X" )b +X"(d" -b)+ X' (b°-b") .

Table 16 shows this decomposition for both 1990 and 2000. According to this decomposition
method, the share of the explained component of the gender income gap is only 17% in 1990,
compared to 31% using the Oaxaca (1973) decomposition in 1990. The unexplained
component due to male advantages in returns is around 54.8%, while the contribution of
female disadvantages in returns is 28.5% in 1990. Within each broad category, the outcome
of the Cotton decomposition is very similar to that of the Oaxaca decomposition; for example,
the decomposition of the explained component of the 1900 gender income gap indicates that
the most important category is industry, which accounts for 11.7%, followed by field of study
with 5.25%. Men had higher average levels of characteristics than women in categories such

as field of study, family, industry, age and other variables, while women had higher average
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levels in educational attainment.

Looking at the decomposition of the unexplained component of the gender income gap,
it’s clear that the sign of each category of male’s advantage component and female’s
disadvantage component is the same, as equation (3) implies. As for the Oaxaca
decomposition, the share of male’s advantage or female’s disadvantage in returns to age has
the largest weight in gender income gap; which are 95.6% for men’s advantage and 66.3% for
women’s disadvantage in 1990. This implies that men received higher returns to work
experience than did women, which accounted for a substantial share of the gender income
gap. In addition, men also have an advantage in the returns to educational attainment and
family, while women have the advantage in other categories. The decomposition of the male
advantage component indicates that the return of educational attainment for men is higher
than for women, with a positive share of 15.6%. The sum of the shares of male advantage and
female disadvantage in educational attainment is 26.2% of the gender income gap, while the
sum of the shares of male advantage and female disadvantage with respect to field of study
amounted to -25.4% of the gap in 1990.

By 2000, the share of the explained component of the gender income gap increased to
22.8%, compared to 31.9% using the Oaxaca (1973) decomposition in 1990. The unexplained
component due to male advantages in returns decreased to 38.45% from 54.8%, and the ratio
of the contribution of female disadvantages in returns increased to 38.71% from 28.5%
relative to 1990. The increase in the explained component is due to increases in the shares of
location, family, occupation and industry from 1990 to 2000. Industry still plays the most

important role, accounting for 20% of the gap. The results also show that educational
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attainment played an important role in decreasing the gender income gap, based on its share
of -4.2% in 2000, compared to -0.8% in 1990.

For the unexplained component, the share of the male advantage in returns apparently
decreased, while the extent of the female disadvantage is getting seriously worse.'? The
contributions of several categories change in sign. The decrease in the share of male’s
advantage in returns can be attributed to decreases in the contributions of educational
attainment, family, age, other variables, occupation and industry from 1990 to 2000. In other
words, the increase in the share of women’s disadvantage in returns is due to increases in the
contributions of field of study, location, family, and other variables. The contribution of
returns to educational attainment is -21.1% in the form of male advantage and -29.1% in the
form of female disadvantage, while the contribution of returns to field of study is 5.07% to
male advantage and 5.5% to female disadvantage.

In summary, based on the previous discussion of the decomposition of the gender
income gap, several conclusions can be drawn. Firstly, the gender income gap decreased from
0.376 to 0.313 from 1990 to 2000. Secondly, between 1990 and 2000, the share of the
explained component of the gender income gap increased consistently, but the two different
decomposition methods attribute these changes to slightly different factors. For example,
according to the Oaxaca decomposition occupation makes a positive contribution to the
explained component, while according to Cotton’s decomposition its contribution is negative.
However, the contributions of educational attainment and field of study decreased in both

cases. This means that during this ten year-period, the improvement in women’s average

12 This is an odd result, in that the increase in women’s disadvantage in returns is accompanied by an decrease in men’s
advantage.
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educational levels and choice of majors has reduced the gender income gap progressively.
Thirdly, for each decomposition, the unexplained component has declined over the ten years.
Discrimination in the returns to explanatory variables in favour of men decreased for
educational attainment, family, occupation, industry, and age. For both decompositions, the
share of educational attainment in the unexplained component decrease from a positive
number to a negative number, which means a decrease in discrimination in the returns to
educational attainment has been an important contributing factor to the decrease in the gender
income gap, while women have a higher return to educational attainment than men. However,
field of study’s contribution changed in the opposite direction, leading to an increase in
male’s advantage in this category. These conflicting results highlight the difficulty of

reducing the gender income gap.

VIII. Conclusion

This paper used Canadian Census data for 1991 and 2001 to examine the evolution of
differentials in the annual income of women and men during this 10-year period, and the
effect of educational attainment and field of study on this evolution. Using the standard
Oaxaca (1973) and Cotton (1988) decomposition techniques, I find that firstly, women still
suffering form a lower income compared with men, but the gender income gap has been
reduced during this period. The gap in log incomes has decreased from 0.376 in 1990 to
0.313 in 2000. Secondly, field of study has some power to explain this reduction in the
gender income gap in both 1990 and 2000 its contribution decreases from 6.2%-5.3% in 1990

to 4.5%-3.4% in 2000 depending on the decomposition used. This means that the income
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gender gap has decreased as more women enter the fields of study in which men have been
concentrated. Lastly, the share of educational attainment rose from 1990 to 2000. During this
period, the share of educational attainment in the gender income gap has increased from
-0.5%- -0.8% in 1991 to -3.2%- -4.2% in 2000, depending on the decomposition. The
improvement in the average educational attainment of women has influenced the decline in
the gender income gap.

Together my paper and previous studies have one thing in common: in the future, there
is no doubt that the gender income gap is going to decrease over time unless something
unexpected happens. Educational attainment and field of study will play a more important
role in reducing the gender income gap. Policies that not only increase the average
educational level of female, but also encourage more women to pursuer the same majors as
men will be useful in decreasing the gender income gap. At the same time, policies that
reduce the differentials in returns to the characteristics of men and women would also help to
reduce the gap.

Although I have devoted all effort to this paper, potential data limitations associated with
the Canadian Census may raise questions about the quality of this paper. In future research I
would like to use better data (e.g., the SLID) to do the same analysis again and include more
important explanatory variables in order to obtain a more accurate as well as consistent and

comparable estimate of the gender income gap in Canada.
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Table 3

Educational Attainment Shares by Age and Sex , 1991 Census*

Women

Less than Grade 5

Grades 5to 8

Grades 9to 13

Secondary - high school graduation certificate

Trades certificate or diploma

College: Without trades or college certificate or diploma
College: With trades certificate or diploma

College: With college certificate or diploma

University: Without certificate, diploma or degree
University: With university or college certificate or diploma
University: With bachelor or first professional degree

University: With certificate or diploma above bachelor level

University: With master degree
University: With earned doctorate

Sample size: Women

Men

Less than Grade 5

Grades 510 8

Grades 9to 13

Secondary - high school graduation certificate

Trades certificate or diploma

College: Without trades or college certificate or diploma
College: With trades certificate or diploma

College: With college certificate or diploma

University: Without certificate, diploma or degree
University: With university or college certificate or diploma
University: With bachelor or first professional degree
University: With certificate or diploma above bachelor level
University: With master degree

University: With earned doctorate

Sample size: Men

25-34

0.3
0.9
13.3
17.8
3.6
8.7
59
18.4
4.4
7.7
15.6

1.5

1.8
0.1

5275

0.4
1.6
17.3
15.5
5.4
7.3
10.8
13.8
42
6.0
14.0
1.3
23
0.2

7422

Age Group
35-44 45-54
0.6 1.3
3.6 8.6
14.9 19.5
20.7 17.0
35 32
6.7 6.3
4.6 4.9
14.9 14.2
4.1 2.7
8.7 8.7
12.2 85
24 23
3.2 24
0.4 0.5
5255 3199
0.4 1.4
32 9.5
15.0 17.5
139 13.3
6.0 7.1
5.8 4.1
10.7 10.0
11.3 8.5
52 3.0
6.6 6.4
13.8 9.6
23 2.6
4.7 5.1
1.0 1.9
7035 4783

55-65

2.7
14.6
25.9
14.1

3.6

7.3

4.9
11.8

1.3

5.4

4.8

1.3

22
0.1

1345

33
17.6
19.7
11.2

8.8

3.7

9.4

6.5

2.8

3.9

6.5

1.8

3.0

1.9

2430

* All values in the table other than the sample size are percentages of the sample for a particular age group.
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Table 4

Educational Attainment Shares by Age and Sex , 2001 Census*

Age group

25-34 35-44 45-54 55-65
Women
Less than Grade 5 0.3 0.5 0.7 2.0
Grades 5to 8 0.5 0.8 24 7.1
Grades 9 to 13 7.4 12.0 13.5 17.3
Secondary - high school graduation certificate 9.6 16.6 19.5 18.3
Trades certificate or diploma 1.5 3.0 3.2 3.5
College: Without trades or college certificate or diploma 6.9 6.9 5.7 6.3
College: With trades certificate or diploma 6.0 5.6 4.7 4.7
College: With college certificate or diploma 21.6 20.9 17.7 15.7
University: Without certificate, diploma or degree 4.0 3.1 33 23
University: With university or college certificate or diplome 9.4 8.6 8.2 6.1
University: With bachelor or first professional degree 25.9 15.4 13.3 9.3
University: With certificate or diploma above bachelor leve 3.0 2.4 3.2 2.6
University: With master degree 3.7 3.8 42 3.9
University: With earned doctorate 0.2 0.6 0.4 1.1
Sample size: Women 4195 5690 4981 1500
Men
Less than Grade 5 0.5 0.5 0.7 1.7
Grades 5to 8 1.1 1.6 2.8 10.8
Grades 9 to 13 11.8 159 14.0 17.3
Secondary - high school graduation certificate 13.0 13.5 14.7 12.7
Trades certificate or diploma 2.7 4.8 57 7.1
College: Without trades or college certificate or diploma 7.6 5.8 5.0 33
College: With trades certificate or diploma 11.6 11.4 10.1 10.1
College: With college certificate or diploma 16.1 15.7 12.7 9.4
University: Without certificate, diploma or degree 4.1 3.1 34 3.5
University: With university or college certificate or diplome 6.9 6.9 7.5 6.2
University: With bachelor or first professional degree 18.9 13.7 13.3 9.4
University: With certificate or diploma above bachelor leve 2.0 1.7 2.6 1.6
University: With master degree 34 4.1 5.9 4.6
University: With earned doctorate 0.3 1.2 1.6 24
Sample size: Men 5596 7471 6160 2340

* All values in the table other than the sample size are percentages of the sample for a particular age group
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Table 5

Average Wage and Salary Income by Educational Atainment

1990 2000
Educational Attainment Women Men Ratio (%) Women Men Ratio (%)
Less than Grade 5 19903 33433 59.5 21328 32199 66.2
Grades S to 8 21108 36849 57.3 22007 34896 63.1
Grades 9 to 13 26074 39899 65.4 26335 39187 67.2
Secondary - high school graduation 29232 43666 66.9 30759 42637 72.1
certificate

Trades certificate or diploma 28711 45586 63.0 30941 45800 67.6
College: Without trades or college 30442 43716 69.6 31285 42835 73.0
certificate or diplma

College:With trades certificate or 28043 45269 619 28712 45814 627
diploma

College: with college certificate or 33502 48994 68.4 34590 50237 68.9
diploma

University: without certificate, 34524 50311 68.6 36228 51604 702
diploma or degree

University: with university or college 394 52205 72.8 38682 51828 746
certificate or diploma

University: With bachelor or first 44629 60119 742 45434 63059 72.0
professional degree

University: With certificate or 50191 66099 75.9 52195 64604  80.8
diploma above bachelor level

University: With master degree 55623 67244 82.7 54605 72820 75.0
University: With earned doctorate 69500 76509 90.8 60657 74973 80.9

* All incomes are reported in 2000 dollars
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Table 7

Field of Study Shares by Age and Sex, 1991 Census*

Age group

25-34 35-44 45-54 55-65
Women
Education/recreation/counselling 6.1 8.4 11.0 52
Fine and applied arts 33 24 1.6 1.3
Humanities and related 34 4.0 3.1 3.0
Social sciences and related 6.3 43 2.6 1.7
Commerce/managt./business administration 10.2 7.5 5.8 3.9
Secretarial science 9.8 8.1 6.4 8.0
Agricultural, biological, nutritional, and food sciences 2.2 1.5 1.6 1.2
Engineering/applied sciences 0.6 0.4 0.1 0.1
Engi/app. science tech/trades 29 21 1.3 0.7
Nursing and nursing assistance 4.6 7.3 83 7.0
Other health prof/sci/tech 34 29 23 1.3
Mathematics/physical sciences 1.7 1.2 0.7 0.6
All other 0.1 0.1 0.0 0.1
Total 54.6 50.0 44.7 34.1
Men
Education/recreation/counselling 1.9 4.2 5.0 24
Fine and applied arts 14 14 1.5 1.6
Humanities and related 1.9 2.7 29 22
Social sciences and related 5.0 5.5 4.1 22
Commerce/managt./business administration 9.5 9.0 8.2 6.3
Secretarial science 03 0.5 0.6 0.9
Agricultural, biological, nutritional, and food sciences 22 25 1.7 1.6
Engineering/applied sciences 4.2 4.2 3.7 38
Engi/app. science tech/trades 233 22.4 19.7 18.0
Nursing and nursing assistance 0.3 04 0.2 0.2
Other health prof/sci/tech 1.1 1.0 1.2 0.9
Mathematics/physical sciences 2.7 2.7 24 1.5
All other 0.1 0.1 0.1 0.1
Total 53.8 56.4 51.2 41.8

* All values in the table other than the sample size are percentages of the sample for a particular age group.
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Table 8

Field of Study Shares by Age and Sex, 2001 Census*

Women

Education/recreation/counselling

Fine and applied arts

Humanities and related

Social sciences and related
Commerce/managt./business administration
Secretarial science

Agricultural, biological, nutritional, and food sciences
Engineering/applied sciences

Engi/app. science tech/trades

Nursing and nursing assistance

Other health prof/sci/tech
Mathematics/physical sciences

All other

Total

Men

Education/recreation/counselling

Fine and applied arts

Humanities and related

Social sciences and related
Commerce/managt./business administration
Secretarial science

Agricultural, biological, nutritional, and food sciences
Engineering/applied sciences

Engi/app. science tech/trades

Nursing and nursing assistance

Other health prof/sci/tech
Mathematics/physical sciences

All other

Total

25-34

10.7
3.8
52

11.0

14.7
6.9
24
1.4
3.2
1.5
6.3
2.1
0.0

69.3

34
1.8
3.2
6.8
11.3
0.4
29
5.3
21.4
0.3
1.5
3.6
0.1
0.0
61.9

Age group
35-44 45-54
8.1 10.1
2.8 2.1
35 4.0
6.5 5.1
13.6 9.5
7.7 6.8
2.5 1.8
1.0 0.3
3.5 25
4.1 59
5.0 5.1

1.8 1.6
0.1 0.2
60.2 54.7
24 4.5
1.4 1.4
25 3.2
5.0 5.9
10.1 10.3
04 0.6
2.5 2.0
5.3 5.1
243 21.9
0.3 0.3
1.6 1.4
3.5 2.7
0.1 0.1
59.5 59.4

55-65

9.9
1.3
3.8
4.1
6.2
7.1
1.7
0.3
1.6
5.5
43
0.0
1.0

46.8

3.0
1.5
32
4.3
7.9
0.7
1.8
38
20.2
0.2
1.7
24
49.3

50.7

* All values in the table other than the sample size are percentages of the sample for a particular age group.

58



6s

*SIR[OP (00T Ul PaMOdal a1 SOWOdUL [[V 4

S'0L

£'69
£08
1'€9
9'88
9sL
8'L9
I'6L
£0L
99
L0oL
L'e8
L'1L
¢'e8

(%) oney

6C10Y

60t8Y
¥L999
6908¢S
85861
8481 %
9T8L9

66£9Y
STy
06879

y126s
8900¢
LvS1y
(433289

Ua
000T

¥8¢8C

§TSEE
866¢S
9699¢
vLIVY
Ly1LE
1109%

1899¢
801¢€
9ELTY

981V
Lo61Y
98L6C
£98Cy

uswWoM

099

0°¢8
8'6L
LoL
S'16
69
9L
lIL
0°L9
6'LY
£°69
S8
8'8¢
0LL

(%) oney

¥L90Y

LT8¢t
<0909
92009
8S1¢Y
LOSLY
cSTL9

8895y
9TTSY
€SPLS

LTS09
98€0¢
SISLy
11v9¢

U
0661

[4%:14

10SC¢
058y
Sivey
175%:13
£16C¢
8TI8Y

1 4T4%
L0£0t
6106¢

9s61v
€501y
9¢6LT
{4494

USWO M

uonedyifengd) L1epuodadg-jsod oN

Byio v

S9OURIOS [BIISAYd/sonewayIeIN
4od1/19s/301d gieay Jay1o
dour)sisse uisinu pue uisnn
Sape1)/yd3) Jouaids “dde/iduy
$9ous19s payjdde/3ulosurduy
SOUSIIS POO] pue

‘Teuonuynu ‘reargojolq ‘eImnoudy
90UDIS [BLIRIDINDG
uonensiuIwpe
S$S3UISNG,/13BUBW/20I3WWO))
P31B[21 PUB SIDUDIS [BI00S
Pale|al pue saniuewny

sie pajjdde pue aui g
Bul[[osunos/uceaIddl/uoRINP

ApnjS A18puodag-sog Jo ppavyg

Apn)S JO PRI Aq 2W0dU] AIE[BS PUE 93BA| ITRIIAY

6 21qeL



Table 10

Descriptive Statistics

NAME
LY
MARRIAGE
AGE
AGESQUAR
IMMIGRAT
BC
QUE
ALTA
MAN
ONT
SASK
MINORITY
ONELANG
BOTHEF
OCP2
OCP3
OCP4
OCP5
OCP6
OCP7
OCP8
OCP9
OCP10
OCP11
OCP12
OCP13
OCP14
OCP15
OCP16
OCP17
OCP18
OCP19
OCP20

1990
Women
MEAN  ST.DEV
10.243 0.69561
0.608 0.48813
39.790 9.7977

1679.200 828.38

0.197 0.3974
0.105 0.30705
0.242 0.42813
0.096 0.29405
0.040 0.19611
0.420 0.49354
0.030 0.16954
0.088 0.28301
0.799 0.40055
0.195 0.39583
0.078 0.2682
0.186 0.38931
0.060 0.2384
0.028 0.16412
0.008 8.84E-02
0.162 0.36886
0.036 0.18604
0.008 9.02E-02
0.199 0.39961
0.105 0.30637
0.047 0.21236
0.061 0.23853
0.016 0.12368

Men
MEAN
10.620

0.715
40.477
1740.900
0.197
0.113
0.246
0.095
0.039
0.409
0.027
0.077
0.785
0.211
0.139
0.147
0.065
0.016
0.044
0.020
0.057
0.137
0.061
0.067
0.143
0.047
0.038

ST.DEV
0.70772
0.45152

10.125
869.67
0.39762
0.31655
0.43053
0.29306
0.19338
0.49172
0.16328
0.26702
0.41084
0.40774
0.34647
0.35424
0.2461
0.12638
0.20605
0.13955
0.23138
0.3443
0.2399
0.25084
0.35054
0.21136
0.19228

Women
MEAN
10.293

0.559
41.709
1828.600
0.206
0.119
0.235
0.098
0.037
0.413
0.028
0.125
0.785
0.208
0.096
0.039
0.125
0.188
0.038
0.048
0.046
0.055
0.078
0.019
0.022
0.045
0.025
0.007
0.017
0.061
0.002
0.000
0.008

2000

ST.DEV
7.91E-01
0.49657
9.4331
802.1
0.40427
3.23E-01
4.24E-01
0.29787
1.89E-01
4.92E-01
0.16406
0.33016
0.41056
0.40617
2.94E-01
1.93E-01
3.30E-01
3.91E-01
1.90E-01
0.21399
2.10E-01
2.28E-01
0.26757
1.35E-01
1.45E-01
2.07E-01
0.15482
8.49E-02
1.29E-01
2.39E-01
3.98E-02
1.91E-02
8.87E-02

Men
MEAN
10.607

0.629
41.886

1848.100

0.206
0.116
0.229
0.104
0.037
0.420
0.029
0.115
0.788
0.208
0.135
0.027
0.019
0.057
0.117
0.007
0.010
0.025
0.035
0.015
0.035
0.027
0.015
0.034
0.002
0.048
0.016
0.024
0.113

ST.DEV
0.80175
0.48305

9.6797
832.8
0.40443
0.32058
0.42036
0.30508
0.18783
0.49359
0.16648
0.31919
0.409
0.40567
0.34205
0.1629
0.13654
0.23231
0.32174
8.35E-02
9.81E-02
0.15462
0.18414
0.12331
0.18367
0.1625
0.12074
0.18024
4.19E-02
0.21366
0.12618
0.1516
0.31695
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OCP21
OCP22
OCP23
OCP24
OCP25
IND1
IND3
IND4
IND5
IND6
IND7
INDS8
IND9
INDI10
IND11
IND12
INDI13
IND14
IND15
INDI6

0.010
0.120
0.015
0.021
0.041
0.035
0.101
0.112
0.059
0.041
0.060
0.109
0.172
0.044
0.050

0.10103
0.32481
0.12211
0.14258
0.19842
0.18321
0.30189
0.31577
0.23607
0.19919
0.23743
0.31142
0.3773
0.20502
0.21777

0.010
0.233
0.057
0.068
0.061
0.067
0.091
0.052
0.051
0.051
0.071
0.068
0.030
0.024
0.034

0.10187
0.42275
0.23226
0.25179
0.23897

0.2506
0.28731
0.22244
0.22086
0.21973
0.25685
0.25132
0.17119
0.15193
0.18132

0.004
0.005
0.008
0.044
0.014
0.011
0.118
0.011
0.019
0.033
0.046
0.093
0.102
0.077
0.034
0.052
0.114
0.184
0.045
0.056

6.52E-02
7.14E-02
8.87E-02
2.04E-01
1.16E-01
1.05E-01
3.22E-01
0.10617
0.13574
0.17748
0.20903
0.29066
0.30218
0.26593
0.1805
0.22143
0.31835
0.3873
0.2077
0.22951

0.065
0.028
0.022
0.083
0.019
0.011
0.245
0.058
0.068
0.051
0.081
0.088
0.050
0.075
0.038
0.051
0.057
0.033
0.029
0.039

0.24712
0.16424
0.14596
0.27623
0.1354
0.1028
0.42989
0.23398
0.25178
0.22038
0.27229
0.28389
0.21868
0.26347
0.19111
0.21925
0.23266
0.17988
0.16779
0.19322
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Tablel1

Diagnostic Tests for Regression Models

Women Men

1990 2000 1990 2000
Test for normality
Jarque-Bera test 1458460 (0.000) 1072747 (0.000) 2995623 (0.000) 1129400 (0.000)
Test for multicollinearity
Condition Index 94.046 103.31 92.295 98.964
R-SQUARE OF MARRIAGE 0.0635 0.0785 0.1214 0.1503
R-SQUARE OF AGE 0.9851 0.986 0.9863 0.9863
R-SQUARE OF AGESQUAR 0.985 0.9859 0.9861 0.9862
R-SQUARE OF IMMIGRAT 0.36 0.4483 0.3273 0.4336
R-SQUARE OF BC 0.5754 0.5979 0.5788 0.6061
R-SQUARE OF QUE 0.733 0.7261 0.7302 0.7384
R-SQUARE OF ALTA 0.5551 0.5558 0.5396 0.5802
R-SQUARE OF MAN 0.3537 0.3347 0.3362 0.342
R-SQUARE OF ONT 0.7713 0.7699 0.7612 0.7793
R-SQUARE OF SASK 0.2921 0.2734 0.2647 0.2908
R-SQUARE OF MINORITY 0.3129 0.4307 0.2719 0.4061
R-SQUARE OF ONELANG 0.9658 0.9667 0.9755 0.9738
R-SQUARE OF BOTHEF 0.9665 0.9676 0.9759 0.9743
R-SQUARE OF EDU2 0.8444 0.7339 0.8513 0.7931
R-SQUARE OF EDU3 0.947 0.9429 0.9389 0.9455
R-SQUARE OF EDU4 0.9521 0.9552 0.9301 0.9432
R-SQUARE OF EDU5 0.8522 0.8343 0.9129 0.9036
R-SQUARE OF EDU6 0.9017 0.9071 0.8581 0.8851
R-SQUARE OF EDU7 0.8899 0.9058 0.9438 0.9533
R-SQUARE OF EDUS 0.9591 0.9692 0.9463 0.9622
R-SQUARE OF EDU9 0.8265 0.8387 0.8153 0.8283
R-SQUARE OF EDU10 0.9299 0.9392 0.9119 0.9315
R-SQUARE OF EDUI1 0.9512 0.9665 0.9538 0.9641
R-SQUARE OF EDU12 0.7856 0.8527 0.792 0.812
R-SQUARE OF EDU13 0.818 0.8854 0.8766 0.9043
R-SQUARE OF EDU14 0.3846 0.5107 0.6789 0.7333
R-SQUARE OF MAJ1 0.7915 0.8042 0.7346 0.718
R-SQUARE OF MAJ3 0.6275 0.6286 0.6418 0.6717
R-SQUARE OF MAJ4 0.6777 0.7455 0.7745 0.7949
R-SQUARE OF MAIJ5 0.7644 0.8135 0.8545 0.8659
R-SQUARE OF MAJ6 0.7716 0.727 0.2599 0.2526
R-SQUARE OF MAJ7 0.4326 0.468 0.5986 0.6184
R-SQUARE OF MAJS8 0.1664 0.2952 0.7607 0.7871
R-SQUARE OF MAJ9 0.4693 0.5376 0.9231 0.9225
R-SQUARE OF MAI10 0.7584 0.7343 0.2292 0.2723
R-SQUARE OF MAJI11 0.5673 0.7043 0.4674 0.5979
R-SQUARE OF MAJ12 0.3784 0.4445 0.661 0.6985
R-SQUARE OF MAJI3 0.0385 0.0444 0.058 0.0609
R-SQUARE OF OCP2 0.9309 0.9035 0.8794 0.8414
R-SQUARE OF OCP3 0.9662 0.8014 0.8878 0.5558

R-SQUARE OF OCP4 0.9151 0.9223 0.7934 0.4629



R-SQUARE OF OCP5
R-SQUARE OF OCP6
R-SQUARE OF OCP7
R-SQUARE OF OCP8
R-SQUARE OF OCP9
R-SQUARE OF OCP10
R-SQUARE OF OCP11
R-SQUARE OF OCPI12
R-SQUARE OF OCP13
R-SQUARE OF OCP14
R-SQUARE OF OCPI15
R-SQUARE OF OCP16
R-SQUARE OF OCP17
R-SQUARE OF OCP18
R-SQUARE OF OCP19
R-SQUARE OF OCP20
R-SQUARE OF OCP21
R-SQUARE OF OCP22
R-SQUARE OF OCP23
R-SQUARE OF OCP24
R-SQUARE OF OCP25
R-SQUARE OF IND1
R-SQUARE OF IND3
R-SQUARE OF IND4
R-SQUARE OF IND35
R-SQUARE OF IND6
R-SQUARE OF IND7
R-SQUARE OF IND8
R-SQUARE OF IND9
R-SQUARE OF IND10
R-SQUARE OF IND11
R-SQUARE OF IND12
R-SQUARE OF IND13
R-SQUARE OF IND 14
R-SQUARE OF INDI15
R-SQUARE OF IND16

R-SQUARE OF CONSTANT

0.8352
0.6223
0.9624
0.8683
0.6135
0.9678
0.9471
0.8994
0.9163
0.7523

0.5696
0.9233
0.6251
0.6932
0.8144
0.7889
09119
0.9176
0.8611
0.8165
0.8627
0.9193
0.9425
0.8294
0.8438
0.0000

0.9432
0.8026
0.861
0.8448
0.8524
0.9072
0.6721
0.6995
0.8353
0.7633
0.4496
0.6599
0.8673
0.1554
0.0444
0.4772
0.3706
0.3681
0.6426
0.8367
0.6201
0.7202
0.9433
0.6366
0.7475
0.8297
0.8719
0.9313
0.934
0916
0.835
0.8837
0.9459
0.9604
0.8815
0.8933
0.0000

0.4994
0.7336
0.5496
0.7738
0.8855
0.7843
0.7997
0.8893
0.7466
0.7088

0.2704
0.8536
0.6349
0.6729
0.6519
0.6771
0.738
0.6459
0.6306
0.6258
0.695
0.7304
0.5419
0.4745
0.5358
0.0000

0.7203
0.832
0.4666
0.4636
0.5447
0.75
0.4415
0.6201
0.5771
0.5747
0.64
0.1156
0.7006
0.4451
0.5623
0.8352
0.7674
0.5767
0.6183
0.7996
0.4967
0.3779
0.8964
0.7244
0.7531
0.6914
0.7771
0.7963
0.7031
0.7662
0.6443
0.7037
0.7947
0.6666
0.6689
0.6436
0.0000
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Test for heteroskedasticity error

Modified Breusch-Pagan-

Godfrey (BPG) test 16402 (0.000)

Test for specification error

Ramssry's RESET test

16645 (0.000)

4.7685 (0.029)
2.5485(0.078)
2.3156 (0.074)

2.9551 (0.052)
1.6117 (0.168)
1.8669 (0.082)

1.1645 (0.312)
1.4369 (0.219)
1.2702 (0.267)

21743 (0.000)

0.0098536 (0.921)

2.7919 (0.061)
1.8857 (0.130)

3.5404 (0.029)
2.1882 (0.068)
4.1984 (0.000)

3.5392 (0.029)
4.1407 (0.002)
2.9851 (0.006)

21627 (0.000)

16.995 (0.000)
8.5858 (0.000)
5.8638 (0.001)

8.8167 (0.000)
4.7609 (0.001)
3.4648 (0.002)

4.4205 (0.012)
3.0963 (0.015)
2.4908 (0.021)

RESET(2) 1.1751 (0.278)

RESET(3) 0.7823 (0.457)

RESET(4) 1.5696 (0.194)
FRESETL test

FRESET(1) 1.4003 (0.247)

FRESET(2) 0.72056 (0.578)

FRESET(3) 3.0339 (0.006)
FRESETS test

FRESET(1) 0.48565 (0.615)

FRESET(2) 2.3129 (0.055)

FRESET(3) 1.8696 (0.082)
Notes:

1. the numbers of bracket following RESET means the highest power of additional variables stared

on 2, which means RESET (3) has two more additional variables with power 2 and 3.

2. the numbers of bracket following FRESETL and FRESETS mean the model has additional variables

in number of two times them, for examaple, FRESET (2) has 4 more additional variables into the model.



Tablel2

Auxiliary R-square EDU3 and IND3 are Excluded from the Model

Women Men
1990 2000 1990 2000

Test for multicollinearity

Condition Index 88.597 92.04 87.602 91.115
R-SQUARE OF EDUI 0.1244 0.0918 0.0944 0.067
R-SQUARE OF EDU2 0.2416 0.1745 0.2545 0.174
R-SQUARE OF EDU4 0.4539 0.5104 0.3772 0.4138
R-SQUARE OF EDU5 0.5985 0.5115 0.8112 0.766
R-SQUARE OF EDU6 0.2888 0.3326 0.2279 0.26
R-SQUARE OF EDU7 0.6588 0.6624 0.8746 0.8789
R-SQUARE OF EDUS 0.8685 0.8822 0.8796 0.899
R-SQUARE OF EDU9 0.1917 0.2228 0.1987 0.1989
R-SQUARE OF EDU10 0.7945 0.7895 0.8143 0.8277
R-SQUARE OF EDU11 0.8596 0.8829 0.9029 0.9103
R-SQUARE OF EDU12 0.552 0.6179 0.6346 0.625
R-SQUARE OF EDU13 0.5947 0.6759 0.7671 0.7847
R-SQUARE OF EDU 14 0.1909 0.2377 0.5104 0.5387
R-SQUARE OF INDI 0.1911 0.5211 0.0696 0.3403
R-SQUARE OF IND2 0.1108 0.1 0.1355 0.2315
R-SQUARE OF IND4 0.1349 0.1369 0.1819 0.3051
R-SQUARE OF IND5 0.1713 0.264 0.1914 0.3842
R-SQUARE OF IND6 0.3021 0.2997 0.2017 0.215
R-SQUARE OF IND7 0.2444 0.3625 0.2074 0.3151
R-SQUARE OF INDS8 0.5224 0.5999 0.2807 0.3655
R-SQUARE OF IND9 0.531 0.5615 0.2632 0.3018
R-SQUARE OF IND10 0.3909 0.4938 0.2312 0.3481
R-SQUARE OF IND11 0.3177 0.3328 0.2216 0.2812
R-SQUARE OF IND12 0.3961 0.4266 0.2706 0.3484
R-SQUARE OF IND13 0.6343 0.7621 0.4771 0.6347
R-SQUARE OF IND14 0.6684 0.7591 0.2463 0.4145
R-SQUARE OF IND15 0.3788 0.5662 0.1659 0.4661
R-SQUARE OF IND16 0.3722 0.4702 0.1561 0.2448
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Table 13

OLS Estimates for1990 for Full-Time, Full-year workers Aged 25-65

Dependent variable: ly (log of annual wage and salary income)

Women Men
Variable Coefficient t-statistic _p-value  Coefficient t-statistic p-value
AGE 0.0307 7.344 0.000 0.0571 14.780  0.000
AGESQUARE -0.0003 -6.378 0.000 -0.0006 -12.800  0.000
MARRIAGE -0.0141 -1.326 0.185 0.1442 13.460  0.000
IMMIGRANT 0.0029 0.188 0.851 -0.0272 -1.921  0.055
BC 0.1488 6.034 0.000 0.1652 8714  0.000
QUE 0.0973 4.198 0.000 0.0138 0.745 0457
ALTA 0.1311 5.261 0.000 0.0729 3593  0.001
MAN 0.0247 0.697 0.486 -0.0352 -1.272 0.203
ONT 0.1905 8.662 0.000 0.1532 9.440  0.000
SASK 0.0253 0.767 0.443 -0.0402 -1.228  0.219
MINORITY -0.0871 -3.984 0.000 -0.2043 -9.399  0.000
ONELANG 0.1150 1.393 0.164 0.0391 0495  0.620
BOTHEF 0.1540 1.851 0.064 0.0778 0974 0330
EDU2 0.0945 1.029 0.304 0.1790 1.975  0.048
EDU3 0.2338 2.598 0.009 0.2579 2.843  0.004
EDU4 0.3283 3.662 0.000 0.3744 4.137  0.000
EDUS 0.1610 1.580 0.114 0.3285 3.416  0.001
EDU6 0.3465 3.807 0.000 0.3571 3.877  0.000
EDU7 0.1685 1.635 0.102 0.3562 3.697  0.000
EDUS 0.2123 2.034 0.042 0.4090 4243  0.000
EDU9 0.4262 4.607 0.000 0.4144 4470  0.000
EDU10 0.2765 2.623 0.009 0.4428 4.582  0.000
EDUI11 0.4015 3.829 0.000 0.5443 5578  0.000
EDUI12 0.4835 4.494 0.000 0.6168 6.218  0.000
EDUI3 0.5379 4.926 0.000 0.6155 6.255  0.000
EDU14 0.7970 6.993 0.000 0.7273 6.905  0.000
MAIJI 0.1535 2.831 0.005 -0.0775 -1.789  0.074
MAIJ3 0.0336 0.561 0.575 -0.1800 -4.279  0.000
MAJ4 0.1185 2.129 0.033 0.0332 0.935 0350
MAIJ5 0.2077 3.892 0.000 0.0154 0.447  0.655
MAIJ6 0.1531 2.966 0.003 -0.1873 -1.771  0.077
MAIJ7 0.0476 0.752 0.452 -0.1208 -2.503  0.012
MAJ8 0.2366 2.952 0.003 0.0598 1.595  0.111
MAJ9 0.1939 3.483 0.000 0.0271 0.841  0.400
MAJ10 0.1697 2911 0.004 0.0245 0.502  0.616
MAIJ1I 0.3408 6.143 0.000 0.1208 2,173 0.030
MAJI12 0.2911 5.004 0.000 -0.0397 -0.902  0.367
MAJI13 0.2410 2.855 0.004 -0.1340 -0.944  0.345
OCP2 -0.1435 -2.395 0.017 -0.2030 -4.794  0.000
OCP3 -0.1580 -2.685 0.007 -0.2977 -7.072  0.000
OCP4 -0.3633 -5.890 0.000 -0.4413 -9.474  0.000
OCP5 -0.2455 -3.926 0.000 -0.4068 -7.430  0.000
OoCP6 -0.4955 -5.035 0.000 -0.3527 -7.686  0.000
OCP7 -0.3964 -6.683 0.000 -0.3981 -8.573  0.000
OCP8 -0.4235 -6.357 0.000 -0.3441 -7.299  0.000
OCP9 -0.5261 -5.715 0.000 -0.4279 -9.613  0.000
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OCPi10 -0.4362 -7.410 0.000 -0.5866 -13.170 0.000
OCP11 -0.5550 -8.998 0.000 -0.4290 -9.473 0.000
OCP12 -0.6223 -8.984 0.000 -0.5600 -12.510 0.000
OCP13 -0.5636 -8.924 0.000 -0.6679 -13.860 0.000
OCP14 -0.6420 -7.697 0.000 -0.6133 -12.040 0.000
INDI -0.7979 -9.327 0.000 -0.6236 -11.190 0.000
IND3 -0.1867 -3.956 0.000 -0.1988 -8.614 0.000
IND4 -0.2658 -4.259 0.000 -0.3112 -10.610 0.000
IND5 -0.1306 -2.471 0.013 -0.1627 -5.988 0.000
IND6 -0.0450 -0.895 0.371 -0.0981 -3.829 0.000
IND7 -0.2405 -4.812 0.000 -0.2695 -10.110 0.000
IND8 -0.4426 -9.160 0.000 -0.4284 -16.400 0.000
IND9 -0.2230 -4.769 0.000 -0.2581 -8.584 0.000
IND10 -0.2286 -4.782 0.000 -0.2573 -9.195 0.000
IND11 -0.0413 -0.843 0.399 -0.1915 -6.811 0.000
IND12 -0.1390 -2.984 0.003 -0.1940 -7.834 0.000
INDI3 -0.2263 -4.730 0.000 -0.2701 -9.838 0.000
IND14 -0.2622 -5.572 0.000 -0.3885 -10.430 0.000
IND15 -0.6581 -12.230 0.000 -0.7151 -15.880 0.000
IND16 -0.4905 -9.300 0.000 -0.4694 -12.410 0.000
CONSTANT 9.5901 62.920 0.000 9.3844 64.410 0.000
R-square 0.2358 0.2038

Ajusted R-square 0.2325 0.2014

F statistic 78.5173 0.000 82.325379 0.000
Observations 15126 21743
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Table 14

OLS Estimates for 2000 for Full-Time, Full-year workers Aged 25-65

Dependent variable: ly (log of annual wage and salary income)

Women Men
Variables Coefficient  (-statistic  p-value  Coefficient  t-statistic  p-value
MARRIAGE 0.0104 0.879 0.380 0.1379 12.180 0.000
AGE 0.0534 11.080 0.000 0.0587 13.040 0.000
AGESQUAR -0.0005 -9.470 0.000 -0.0006 -11.400 0.000
IMMIGRANT -0.0624 -3.177 0.001 -0.0628 -3.825 0.000
BC 0.2778 10.220 0.000 0.2612 11.010 0.000
QUE 0.0868 3.352 0.001 0.1091 4.700 0.000
ALTA 0.1757 6.566 0.000 0.2301 9.175 0.000
MAN 0.0961 2.701 0.007 0.0719 2.370 0.018
ONT 0.2627 11.280 0.000 0.2651 12.440 0.000
SASK 0.0679 1.749 0.080 0.1539 4.733 0.000
MINORITY -0.1215 -4.735 0.000 -0.2407 -10.940 0.000
ONELANG 0.0674 0.593 0.553 0.2592 2.907 0.004
BOTHEF 0.1242 1.082 0.279 0.2874 3.171 0.002
EDU2 0.2110 1.474 0.141 0.0984 1.062 0.288
EDU3 0.2486 1.750 0.080 0.1624 1.826 0.068
EDU4 0.3460 2436 0.015 0.2485 2.801 0.005
EDUS5 0.2485 1.673 0.094 0.1232 1.264 0.206
EDU6 0.3374 2354 0.019 0.2792 3.103 0.002
EDU7 0.2856 1.947 0.052 0.1622 1.691 0.091
EDUS8 0.3795 2.619 0.009 0.2140 2.246 0.025
EDU9 0.4770 3.304 0.001 0.3579 3.902 0.000
EDUIO0 0.4639 3.179 0.001 0.1975 2.052 0.040
EDUI11 0.6263 4.308 0.000 0.3911 4.085 0.000
EDUI12 0.7362 5.036 0.000 0.4184 4.145 0.000
EDU13 0.7405 5.056 0.000 0.4784 4.939 0.000
EDU14 0.7634 4310 0.000 0.5510 4.978 0.000
MAIJI 0.0162 0.398 0.690 -0.0079 -0.166 0.869
MAIJ3 -0.0302 -0.690 0.490 -0.0531 -1.097 0.273
MAJ4 0.0246 0.623 0.533 0.1064 2.551 0.011
MAIJS 0.0936 2512 0.012 0.1821 4.713 0.000
MAJ6 0.0160 0.404 0.686 0.0730 0.989 0.323
MAJ7 -0.0287 -0.536 0.592 0.0748 1.562 0.118
MAIJ8 -0.0633 -0.701 0.483 0.1545 3.611 0.000
MAJ9 0.1063 2419 0.016 0.1427 3.769 0.000
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MAIJI0
MAIJ11
MAJI12
MAIJI13
OCP2
OCP3
OCP4
OCPS5
OCP6
OCP7
OCP8
OCP9
OCP10
OCP11
OCP12
OCP13
OCPl14
OCP15
OCPl6
OCP17
OCP18
OCPI19
OCP20
OCP21
0OCP22
OCP23
OCP24
OCP25
IND1
IND3
IND4
INDS5
IND6
IND7
INDS8
IND9
INDI0
INDI1

0.1363

0.0698

0.1478

-0.1795
-0.1535
-0.2666
-0.4238
-0.4800
-0.2138
-0.1462
-0.4075
-0.3641
-0.2257
-0.3913
-0.2431
-0.5830
-0.6531
-0.2944
-0.7978
-0.5804
-0.2496
-0.3206
-0.4815
-0.6384
-0.7566
-0.6847
-0.5947
-0.7303
-0.4487
-0.0936
-0.2459
-0.0833
0.0296

-0.1288
-0.3585
-0.1296
-0.1008
0.0660

2.698
1.377
2.865
-1.292
-3.064
-4.907
-8.373
-9.611
-3.918
-2.268
-6.348
-6.928
-3.845
-6.345
-4.264
-10.150
-8.776
-4.339
-11.160
-10.040
-2.589
-1.716
-6.025
-4.314
-5.483
-7.023
-10.010
-8.862
-5.024
-1.435
-3.119
-1.096
0.434
-1.930
-5.457
-2.009
-1.562
0.979

0.007
0.168
0.004
0.196
0.002
0.000
0.000
0.000
0.000
0.023
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.010
0.086
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.151
0.002
0.273
0.664
0.054
0.000
0.045
0.118
0.328

0.1512
0.2083
0.1596
-0.1353
-0.2491
-0.3174
-0.4844
-0.6412
-0.3452
-0.0788
-0.4409
-0.3925
-0.3840
-0.5141
-0.4640
-0.5859
-0.4648
-0.4067
-1.0086
-0.7849
-0.3463
-0.6191
-0.5019
-0.6364
-0.6893
-0.7197
-0.5965
-0.7018
-0.6030
-0.2310
-0.2934
-0.2564
-0.1929
-0.3293
-0.5081
-0.2826
-0.3363
-0.2718

2.134
3.630
3.686
-0.339
-7.581
-7.555
-10.620
-17.450
-10.150
-1.153
-6.616
-9.238
-7.942
-9.253
-10.900
-13.000
-6.683
-9.7771
-3.529
-18.000
-7.498
-12.130
-13.880
-16.640
-14.220
-13.220
-15.360
-12.300
-7.883
-6.697
-7.417
-6.598
-5.120
-8.784
-13.320
-7.049
-8.818
-7.125

0.033
0.000
0.000
0.735
0.000
0.000
0.000
0.000
0.000
0.249
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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INDI12 -0.0246 -0.379 0.705 -0.2956 -7.428 0.000
IND13 -0.2033 -2.916 0.004 -0.3566 -7.730 0.000
IND14 -0.2531 -3.895 0.000 -0.5662 -11.260 0.000
IND15 -0.4877 -6.492 0.000 -0.7917 -13.270 0.000
IND16 -0.2970 -4.318 0.000 -0.4840 -11.550 0.000
CONSTANT 8.9429 44.660 0.000 92127 59.910 0.000
R-squared 02114 0.2024

Adjusted R-squared 0.2076 0.1996

F statistic 63.795836 0.000 72.350844 0.000
Observations 16402 21627
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Table 15

Oaxaca Decomposition of the Gender Earnings Gap*

1990 2000
Total Gap 0.376 0.313
Explained Component (%): 31 31.9
Educational attainment -0.5 -3.2
Field of study 6.2 4.5
Location -0.1 0.6
Marital/family 4.1 -3.7
Occupation 5.8 3.23
Industry 13.8 23.2
Age 0.9 6.42
Other Variables 0.8 0.8
Constant 0 0
Unexplained Component (%): 69 68.1
Educational attainment 26 -51.1
Field of study -26.5 9.8
Location -11.7 3.55
Marital/family 25.6 22.7
Occupation -14.6 -27.3
Industry -122 -67.2
Age 162 373
Other Variables -24.4 54.2
Constant -54.7 86.2

Notes:
* The total gap is the difference in the sample means of the log earnings between men and women.

1. Total gap is real number, while others are percentage of their shares
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Table 16

Cotton Decomposition of the Gender Earnings Gap*

1990 2000
Total Gap 0.376 0.313
Explained Component (%): 17.0 22.8
Educational attainment -0.8 -4.2
Field of study 5.25 34
Location -0.1 0.6
Marital/family 1.44 1.9
Occupation -1.65 7
Industry 11.7 20
Aag 0.6 -0.4
Other Variables 0.6 0.6
Constant 0 0
Male advantage Component (%): 54.8 38.5
Educational attainment 15.6 -21.1
Field of study -14.6 5.07
Location -6.84 1.57
Marital/family 17.8 11.1
Occupation -1.22 -10.5
Industry -5.01 -24.5
Aag 95.6 16.1
Other Variables -14.2 23.6
Constant -32.2 37.2
Female disadvantage Component (%): 285 38.7
Educational attainment 10.6 -29.1
Field of study -10.9 5.5
Location -4.8 2
Marital/family 10.5 12.9
Occupation -6 -15.5
Industry -5 -38.2
Aag 66.3 21.2
Other Variables -10 30.8
Constant -22.4 49

Notes:

* The total gap is the difference between the logs of male and female earnings

1. Total gap is real number, while others are percentage of their shares
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Appendix A

Variable Name

Definition

LY

AGE
AGESQUARE
MARRIAGE
IMMIGRANT
MINORITY
Language
ONELANG
BOTHEF
Province
PRO24
PRO35
PRO46
PRO47
PRO48
PROS59

equals log of women's or men's income in 2000 constant dollars *

the number of actual age of individual, the range will be from 25 to 65
age squared

equals 1 if the person is marride and not separate

equals 1 if the person is immigration

equals 1 if the person is visible minority

equals 1 if the person can only speak one of official language

equals 1 if the person can speak both of official language

equals 1 if the person is located in Quebec
equals 1 if the person is located in Ontario
equals 1 if the person is located in Manitoba
equals 1 if the person is located in Saskatchewan
equals 1 if the person is located in Alberta

equals 1 if the person is located in British Columbia

Educational attaiment

EDU2
EDU3

EDU4
EDUS5

EDU6

EDU7

EDUS

EDU9

EDU10

EDUII

EDUI2

EDUI13

equals 1 if the person's educational attainment is grades 5 to 8

equals 1 if the person's educational attainment is grades 9 to 13

equals | if the person's educational attainment is high school graduation
certificate

equals 1 if the person's educational attainment is trades certificate or diploma

equals 1 if the person's educational attainment is college without trades
certificate or diploma

equals 1 if the person's educational attainment is College: With trades certificate
or diploma

equals 1 if the person's educational attainment College: With college certificate
or diploma

equals 1 if the person's educational attainment is University: Without certificate,
diploma or degree

equals 1 if the person’s educational attainment is University: With university or
college certificate or diploma

equals 1 if the person's educational attainment is University: With bachelor or
first professional degree

equals | if the person's educational attainment is University: With certificate or
diploma above bachelor level

equals 1 if the person's educational attainment is University: With master degree
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EDUI4 equals 1 if the person's educational attainment is University: With earned doctorate

Field of study

MAJI equals 1 if the person's field of study is Educational, recreational and counselling services

MAI3 equals 1 if the person's field of study is Humanities and related

MAJ4 equals 1 if the person's field of study is Social sciences and related

MAIJS equals 1 if the person's field of study is Commerce/management/business administration.

MAJ6 equals 1 if the person's field of study is Secretarial science

MAJ7 equals 1 if the person's field of study is Agricultural, biological, nutritional, and food sciences

MAJ8 equals 1 if the person's field of study is Engineering/applied sciences

MAJ9 equals 1 if the person's field of study is Engi/app. science tech/trades

MAIJ10 equals 1 if the person's field of study is Nursing and nursing assistance

MAIJI equals 1 if the person's field of study is Other health profession/science/technology

MAJI12 equals 1 if the person's field of study is Mathematics/physical sciences

MAIJI3 equals 1 if the person's field of study is All other

Occupation (1991 Census)

ocr2 equals | if the person's occupation is Middle and other management

OCP3 equals | if the person's occupation is Professionals

OCP4 equals 1 if the person's occupation is semi-professionals

OCPS5 equals 1 if the person's occupation is Supervisors

OCPé6 equals 1 if the person's occupation is Foremen/women

OCP7 equals 1 if the person's occupation is Administration. & Secretarial and clerical

OCP8 equals 1 if the person's occupation is Sales/Service

OoCP9 equals 1 if the person's occupation is Skilled crafts/trades

OCPI0 equals 1 if the person's occupation is Clerical workers

OCP11 equals | if the person's occupation is Sales and Service

OCPI2 equals 1 if the person's occupation is Semi-skilled manual

OCP13 equals 1 if the person's occupation is Sales/Service

OCP14 equals 1 if the person's occupation is Other manual workers

Occupation (2001 Census)

oCP2 equals | if the person's occupation is Other management occupations

OCP3 equals | if the person's occupation is Professional occupations in business and finance

OCP4 equals 1 if the person's occupation is Financial, secretarial and administrative occupations

OCPS5 equals 1 if the person's occupation is Clerical occupations and clerical supervisors

OCP6 equals 1 if the person's occupation is Occupations in natural and applied sciences

OCP7 equals .1 if the person's occupation is Professional occupations in health, registered nurses and
supervisors

OCP8 equals 1 if the person's occupation is Technical, assisting and related occupations in health

OCP9 equals 1 if the person's occupation is Occupations in social science, government services and religion

OCP10 equals 1 if the person's occupation is Teachers and professors
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OCP11

OCPI12
OCP13

OCP14

OCPI15

OCPI6

OCP17

OCP18

OCP19
OCP20
OCP21

0OCP22
OCP23

OCP24

OCP25

Industry
INDI
IND3
IND4
IND5
IND6
IND7
IND8
IND9
INDI10
IND11
IND12
INDI3
IND14
INDI5
IND16

equals 1 if the person's occupation is Occupations in art, culture, recreation and sport

equals 1 if the person's occupation is Wholesale, technical, insurance, real estate sales
specialists, and retail, wholesale and grain buyers

equals 1 if the person's occupation is Retail trade supervisors, salespersons, sales clerks
and cashiers

equals 1 if the person's occupation is Chefs and cooks, supervisors, and other
occupations in food and beverage service

equals 1 if the person's occupation is Occupations in protective services

equals 1 if the person's occupation is Childcare and home support workers

equals 1 if the person's occupation is Service supervisors, occupations in travel and
accommodation, attendants in recreation and sport and sales

equals 1 if the person's occupation is Contractors and supervisors in trades and
transportation

equals 1 if the person's occupation is Construction trades
equals 1 if the person’s occupation is Other trades occupations

equals 1 if the person's occupation is Transport and equipment operators

equals 1 if the person's occupation is Trades helpers, construction, and transportation
labourers and related occupations

equals 1 if the person’s occupation is Occupations unique to primary industries

equals 1 if the person's occupation is Supervisors, machine operators and assemblers in
manufacturing

equals 1 if the person's occupation is Labourers in processing, manufacturing and
utilities

equals 1 if the person's industry is Agriculture

equals 1 if the person's industry is Manufacturing

equals 1 if the person's industry is Construction

equals 1 if the person's industry is Transportation and storage
equals 1 if the person's industry is Communication/other utilities
equals 1 if the person's industry is Wholesale trade

equals 1 if the person's industry is Retail trade

equals | if the person's industry is Finance, ins. and real estate
equals | if the person's industry is Business services

equals 1 if the person's industry is Government services: Federal
equals 1 if the person's industry is Governmentt. services: Other
equals 1 if the person's industry is Educational services

equals 1 if the person's industry is Health and social services
equals 1 if the person's industry is Accom/food/beverage services

equals 1 if the person's industry is Other services
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Notes:
The reference individual: Language: neither english nor franch; Province: Atlantic

region; Educational attainment: less than grade 5; Field of study: fine and arts; Occupation:

senior management; Industry: other primary industries.

* In order to transfer the 1990 income to 2000 constant dollars, I use the inflation factor

1.2103 multiplying with 1990 income.
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