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Abstract

Individual data for Canadian men from Censuses for the years 1986, 1991, 1996
and 2001 are used to re-examine Dooley’s (1986) study of changes in the relationships
between experience, education, cohort size, and earnings. This study adopted Dooley’s
(1986) model with some modifications. The difference between current Canadian male
earnings patterns and those in the 1970s when the Baby Boom generation entered the
labour force is used to find out if Canadians are overeducated. The regression analyses
indicate that cohort size does not always have a negative effect on earnings. In contrast, it
has a positive effect on earnings for individuals with a university education, and thus
confirms that Canadians are not overeducated. The analyses also reveal the important role

of experience in increasing earnings regardless of educational attainment levels.



I. Introduction

Education and earnings are topics that have received a lot of attention. In fact,
everyone has to make a decision regarding how much to invest in education. The answer
will depend on the return to education, which is reflected by earnings. Given the
importance of earnings and education, I chose to study the relationships between
earnings, education, experience, and cohort size of Canadian men during the period 1986-
2001. For simplicity, the analyses are only performed on male earnings, because women
have discontinuous work patterns which make it difficult to accurately measure the
relationships between earnings, experience, education and cohort size. Moreover, the
results from using only male observations are more comparable to previous studies, and
thus it is easier to compare the current earnings pattern to those of the 1970s and 1980s.

During the late 1970s and early 1980s, there were a lot of empirical studies of the
effect of the Baby Boom generation’s entry into the labour force on earnings in the
United States (U.S) and Canada. Dooley (1986) studied Canadian men’s earnings during
the period 1971-1981 in order to see the cohort size effect of the Baby Boom generation
on earnings and to answer the question “Are Canadians overeducated?” As the Canadian
demographic structure changed during the period 1986-2001, the labour force structure
also changed since the Baby Boom generation did not have any‘ effect on labour force
entry. In fact, they were close to retirement age by the end of my study period. Therefore,
there may be a shortage in labour supply, especially for highly educated workers. The
labour force growth rate has recently decreased due to the retirement of the Baby Boom
generation and the declining population growth rate (Human Resources and Social

Development Canada, 2007).



Therefore, I chose to redo Dooley’s (1986) study using more current data from the
Canadian Census for the period 1986-2001 in order to see if his findings still hold.
However, I will modify Dooley’s (1986) model to complement the difference in data
sources. In this paper, I will try to provide an overall picture of current Canadian male
earnings. I will focus on the following issues: (1) Are Canadians over educated? (2) What
are the effects of experience and cohort size on earnings?

This paper includes five sections. Following this introduction is section II which
provides a literature review of some empirical studies in the U.S and Canada during the
1970s and 1980s. Section IIT will discuss how the data were obtained from the Canadian
Census and how to prepare the data for regression analyses. Section IV is about the
model and explains the reasons why I modified Dooley’s (1986) model. Section V is a
discussion of some descriptive tables and empirical regression analysis results. Finally, a

summary of my findings in section VI will conclude this paper.

II. Literature Review

In this review, I will look at some previous studies which relate to relationships
among earnings, education, cohort size, and age or experience. Most of them are
empirical studies of the U.S or Canadian context which are quite similar. However, there
are also some differences in country specific factors such as data set, educational policy,
demographics, etc. Therefore, these studies will yield some similar as well as different
results. I will examine the similarities and differences of these studies in their approaches,

types of data, models, and results.



1. General approach

There were many studies of the effect of education, age, or demographic structure
on earnings in the U.S or Canada during the 1970s and 1980s. First, Vaillancourt &
Henriques’s (1986) study can be considered a general example of studies of the
relationship between education and earnings. This study estimated the return to education
which can be considered as a numerical result of interaction among education,
experience, labour demand, and so on. Vaillancourt & Henriques (1986) used the most
basic form of the human capital model, which includes age and age squared only as
determinants of earnings. In addition, the return to education can provide us with some
guidelines at the individual level since it is such a valuable resource for the decision of
how much schooling to obtain.

A second group of studies focuses on the effect of cohort size on earnings. These
studies examined some events such as the Baby Boom Generation’s entry into the labour
force or some changes in policy which could cause changes in enrolment in education,
labour force participation, and return to education, and thus consequently affect earnings.
In most of the cases, empirical data for the U.S or Canada over the late 1970s and early
1980s period were used to perform OLS regressions or to create charts in order to
confirm these effects. They also applied the human capital model in their studies.
However, their models are more complicated then Vaillancourt & Henriques’s (1986)
model because they included more determinants of earnings beside age and age squared,
such as cohort size, time trend, unemployment rate, etc. These real life events help us to
test the theory of various effects on earnings. Freeman (1979), Welch (1979) and Berger

. (1985) looked at the effect of the Baby Boom generation’s participation in the labour



force on earnings in the U.S., while Dooley (1986) examined this same event in Canada.
Dooley & Gottschalk (1984) also examined the effects of the Baby Boom generation on
the labour force and earnings; however, their study is slightly different from those of
Freeman (1979), Welch (1979), Berger (1985) and Dooley (1986) since they tried to
explain the earnings inequality due to labour force growth.

Although they addressed different issues rather than the cohort size effect on
earnings, the study of Lemieux & Card (2001) is still indirectly related to cohort size. The
main focus of Lemieux & Card’s (2001) paper is ability bias. However, they also used a
unique event, the “Veteran Rehabilitation Act” (VRA) in Canada, as a natural experiment
to study the effect of a large scale educational program on earnings and inter-cohort
patterns of earnings and education. The VRA is one of two changes in public policy, the
other being the G.I Bill program in U.S, which received a lot of attention.' The results of
this study show that not only social events but also changes in public policy can affect
earnings through changing cohort sizes.

One similarity between this study and the previously mentioned studies is that
they consider the male observations only. However, some differences from other studies
are Lemieux & Card’s (2001) only studied certain groups such as males with university
or college education, who were benefited from the VRA, and they did not explicitly look
at the effect of cohort size on earnings. In addition, the policy changes are harder to

predict than demographic changes. In fact, their study is still related to the above studies

! The G.1. Bill was signed in June 22, 2006 by President Franklin D. Roosevelt with the formal name of
Servicemen’s Readjustment Act (United States Department of Veterans Affair, 2007). In Canada, the
Veteran Rehabilitation Act was also signed in 1944 (Lemieux & Card, 2001). These acts “established a
comprehensive program of benefits for returning WW 11 veterans to further their education and ease their
transition to civilian life” (Lemieux & Card, 2001, p. 315).



of the cohort size effect on earnings because they look at the cohort of veterans after
World War II in order to study the effect of the large scale educational program on
earnings and inter-cohort patterns of earnings and education. Lemieux & Card (2001)
also estimated the return to education which is the main focus in Vaillancourt &
Henriques’s (1986) paper.

Although these fore-mentioned studies used different approaches to explain the
changes in wage patterns, they all examined wage behaviour during the period after
World War II. In particular, Welch (1979), Berger (1985), Freeman (1979), and Dooley
& Gottschalk (1984) all suggested that a large cohort size would have a negative effect
on earnings within each cohort. Theory predicts that the cohort size has a negative effect
on earnings within each cohort if holding other things constant, because of simple labour
market equilibrium. If the cohort size is larger, the labour supply will increase, and thus
earnings will decrease because we are holding all other things constant including labour
demand. This prediction was supported by the empirical evidence of larger cohort sizes in
the labour market due to the entry of the Baby Boom generation into the labour force
during the 1970s and 1980s. This theoretical prediction may be the reason why many
authors expect the cohort size to have a negative effect on earnings. However, this may
not always be the case since Connelly (1986) notes that the cohort size effect of one
group on another should be also taken into account. Connelly (1986) also noticed some
dissimilarities in predictive magnitude of the cohort size effect on earnings and
inconsistencies among these studies. She thought it was the result of “differences in

underlying model of labour demand” (p. 544). Therefore, she developed a framework to



analyze how the structure of the production function affects predictions about the change
in earnings due to birth cohort (Connelly 1986, p. 544).

Today, the effect of demographic changes on the workforce continues to receive
attention. In the Canadian public sector, demographic analysis and forecasting are used
for Human Resource planning (Canadian Public Service Agency, 2000). As a result, the
Canadian Public Service Agency (2000) has created a website for demographic analysis
of public service workforce. One of its aspects is the use of the human capital model to
determine why employees have different income levels. Human capital theory originated
from Adam Smith’s discussion of equalizing differences in his book “The Wealth of
Nations” in 1776 (Berndt, 1991). In this model, besides the main factors such as
education and experience, earnings are also associated with gender, official language,
post secondary education, bilingual status, and so on.

2. Types of data

In order to perform the analysis, different data sources were used to collect
necessary information on earnings, education, age, experience, etc. Various types of
statistical survey may contain these variables. The Current Population Surveys (CPS) are
widely used in the U.S while the Surveys of Consumer Finances (SCF) and the Canadian
Census are common for Canadian studies.

Freeman (1979), Welch (1979), and Dooley & Gottschalk (1984) used the CPS
for the period during the late 1960s and early 1970s. Dooley (1986) used the SCF from
1971 to 1981 with two-year intervals. The above two types of survey are quite similar in
terms of how they were conducted. They include people of working age only. The SCF

before 1981 and the CPS include observations who are the heads of house holds only.



Since 1981, all individuals of working age have been included in the SCF. However,
there are still some differences between the CPS and SCF data. The CPS, which is
conducted on all individuals 15 years old or older in 50,000 households monthly, is
considered a primary source of U.S labour force information (U.S. Census Bureau, 2006).
On the other hand, the SCF is conducted annually, and before 1981 it only provides
information about the head of households. Thus, there is no information on other
members of the household or people who have never been married (Dooley 1986, p.
147). In my opinion, this SCF data before 1981 provides a better representation of
earnings for people who are married than earnings in general. In addition, the SCF is only
available until 1997, and thus we can not use the SCF to study current Canadian earnings
after 1997 in an overall context.

Regardless of the differences and similarities of the SCF and CPS, Freeman
(1979), Welch (1979), Dooley & Gottschalk (1984), and Dooley’s (1986) samples are
quite similar. First, they all studied male earnings only. As was explained by Dooley
(1986), the reason for using male earnings only is “the frequently intermittent nature of
the market work pattern of women” (p.145). Second, they considered individuals at
working age with positive income, although the age range varies a little across studies.
Welch (1979) chose the age group between 14 and 64. Dooley & Gottschalk (1984)
followed the same strategy as Welch (1979) but restrict the age range from 16 to 64.
Freeman (1979) chose the age group from 18 to 64 and Dooley (1986) studied the group
from 20 to 64. Third, they excluded observations with self-employment or imputed

earnings.



Besides the above mentioned surveys, the Census is also a useful data source
which was used by Vaillancourt & Henriques (1986) to study the return to education in
Canada and Lemieux & Card (2001) to study the effect of the VRA. These studies are
similar to the above study since they consider male observation only. The Census is
conducted every 5 years on all individuals, in contrast to the SCF, which contains only
information on heads of households before 1981 (Computing in Humanities and Social
Science, University of Toronto, 2005). Therefore, it is less biased than the SCF in
providing an overall picture for Canada. However, a weakness of the Census data is not
providing enough comparison between specific years since it is conducted at 5-year
intervals. Therefore, it will be harder to discover the trend, financial peak, and financial
trough during business cycles.

There is another important difference in how the data were used for regression
analyses. Except for the studies by Vaillancourt & Henriques (1986) and Lemieux &
Card (2001), the observations in the regression analyses of the above mentioned studies
were aggregated across individuals in groups by education and age. Moreover, the group
of studies which use these aggregate data also use the SCF or CPS. On the other hand,
Vaillancourt & Henriques (1986) and Lemieux & Card (2001) use individual
observations from the Census for their regressions.

3. Models

All studies, which used data for the 1960s and 1970s that I have discussed above,
attempted to explain wage behaviour. Hence, all models of those studies were built for
the purpose of explaining various effects on wages. Most of them were slight

modifications of the human capital model of earnings, and they agreed on the main



independent variables for their OLS regression for earnings, which are age, education,
experience. Besides, Welch (1979), Freeman (1979), Dooley (1986), Berger (1985), and
Dooley & Gottschalk (1984) added size of cohort, unemployment rate and time trend in
order to study the cohort size effect on earnings.

The effect of birth cohort size on earnings received a lot of attention during the
1970s and 1980s when the Baby Boom generation entered the labour market. Connelly
(1986) developed a framework to analyze this effect under different assumptions about
the labour demand function which contribute to differences among the fore-mentioned
studies. As a result, Connelly (1986) examined the following two models: (1) imperfectly
substitutable workers across age groups (used by Freeman 1979);, (2) imperfectly
substitutable workers across experience-schooling groups (used by Welch 1979, Berger
1985). First, model (1) will have the production function form Q = F (N(a), K) where a is
age, K is capital, and N(a) is a vector of the number of workers at age a (Connelly 1986,
p. 545). This shows that the labour demand function N(a) will only depend on age and
labour is imperfectly substitutable across age. According to Connelly (1986), the labour
market cohort is n(i) = A(i) *b(t-i) * p(i) where b(t-i) is the number of people born ¢-i years
ago, A(i) is the labour force participation rate of people at age i, and p(i) is the probability
of surviving from birth to age i. Second, the production function form of the model (2) is
Q = F (N(a,s), K) where « is age, s is school attainment, K is capital, and N(a,s) is a
vector of the number of workers at age ¢ and school attainment level s (Connelly 1986, p.
547). In this model, labour demand depends on age and schooling and thus labour is
imperfectly substitutable across age groups and schooling groups. Besides, Connelly

(1986) stated that Dooley & Gottschalk (1984) do not use either of the above labour



demand models but assume labour to be “a single homogenous factor” in the production
function (p.544). After developing the above framework and looking at previous
empirical results, she suggested that “the importance of the linkage between birth cohort
and labour market cohort has been overlooked” (Connelly 1986, p. 560). In addition, she
thought that the change in wage of one age group should take into account the effect of
changes in number of workers in its own group and other age groups as well. Finally,
Connelly (1986) suggested that the analysis of changes in school enrolment rates and
changes in earnings should be combined.

Next, I will discuss the model of cohort size effect on earnings in the papers of
Welch (1979) and Berger (1985). There are some important assumptions and restrictions
in both of their models. First, experience is not reported in the CPS and thus Welch
imputed it Secondly, he used the career phase, which contains learning and working
phases, to view the cohort size effect. Since the new worker must divide his or her time
between learning and working, their wage will be affected (Berger 1985, p. 563).
However, this effect should diminish over time as workers take less time learning. Third,
Welch (1979) ignored the substitution between schooling groups because he wanted to
concentrate his analysis on earnings differences within the same educational attainment
group. Berger (1985) maintained the previous assumptions but relaxed Welch’s key
assumptions that “speed of transition from learner to fully vested worker is exogenous
and thus independent of cohort size” because of congestion, costly or poor education due

to large cohort size (p. 563).

? The detail of experience imputation was not discussed in his paper about the cohort size effect on earning.
However, the procedure to estimate the number of years in the job market is briefly explained (Welch,
1979).
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Berger (1985) re-examined Welch’s (1979) study using a similar data set but
added the years 1976-1979 to the sample period 1967-1975. They both categorized
workers by age and education level and thus implied a labour demand function in which
workers are imperfectly substitutable across age and schooling. In terms of the model,
Berger (1985) and Welch (1979) both use similar regression equations in which the
dependent variable is weekly or annual earnings, the independent variables include cohort
size, experience, experience squared, spline, interaction of spline and cohort size,
unemployment rate, time trend, and nonwork exclusion rate.> However, Berger (1985)
modified Welch’s (1979) model in order to estimate separate equations for two groups:
(1) spline variable is greater than 1; (2) spline variable is smaller than or equal to 1.
Therefore, Berger’s (1985) model relaxes the restriction in Welch’s (1979) model that all
spline variables should be estimated in one group. Berger (1985) tested this restriction to
see if the analysis of cohort size effect should be performed using his or Welch’s (1979)
model. He argued that an increase in cohort size may lead to an increase or decrease in
human capital investment (Berger 1985, p.563). This conflicts with Welch’s (1979) view
that his result implies optimal investment in human capital.

In addition, I will look at the model used by Freeman (1979) in which the implied

labour demand function is the first model in Connelly’s (1986) study discussed above. He

3 Berger (1985) noted that experience is imputed using a “full density” approach which was developed
Welch & Ground (1976). The spline variable is calculated using following formula in Berger (1985, p.
565):
) spline = (1 _ EXPERIENCE JX
EXPERIENCE'

where D = 1 if EXPERIENCE < EXPERIENCE’; D = 0 if EXPERIENCE > EXPERIENCE’

EXPERIENCE is imputed using “full density” approach, EXPERIENCE?’ is exogenous.
The spline variable represents the rapid growth in earnings at the early career phase (Welch 1979, p. S87).
In addition to spline, experience squared and cohort size & spline interaction variables are included in the
regression equation to allow for the effect of cohort size and experience vary overtime (Berger 1985, p.
564).
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used the standard labour demand framework, in which relative labour supply by age
depends on the level of input substitutability (Freeman 1979, p. 301). As an illustration, a
production function with high input substitutability will lead to less wage fluctuation if
there is a large change in labour supply. He also estimated workers substitution and
complementarity elasticities using constant elasticity of substitution (CES) and
translogarithmic (TL) production function forms (Freeman 1979, p. 302). When
determining the effect on earnings, Freeman used three independent variables: cycle,
relative number of workers by age, and time. There is no education related independent
variable in this OLS regression.

I will now examine Dooley’s (1986) study, on which I will primarily base the
method and regression analysis for this paper. He followed the model of Welch (1979)
quite closely, but with some modifications to match his Canadian data set. First, he
examined the mean of earnings and changes in the mean of annual or weekly earnings by
age and school attainment category in order to look for trends. Second, he used OLS
regression to estimate the effect of various factors which consists of age, education,
cohort-size, the unemployment rate, and time trend on earnings. His model is slightly
different from Welch’s model because age is used as a substitute for experience, and
there is no spline variable or interaction of spline and cohort size variable (Dooley 1986,
p. 151-152). Moreover, in order to fix the problem that SCF data only provides
information about the head of households Dooley defined his dependent variable as the
difference in log earnings between time periods in his OLS regression.

Other studies which explain other events such as the VRA in Canada, the G.I. Bill

in the U.S or estimate the return to education also apply the human capital in their
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analyses. The return to education is an important component of the educational
investment decision. Vaillancourt & Henriques (1986) estimated the return to university
schooling in Canada by looking at the future earnings of white men aged 18 or older who
are facing the decision of whether to enter university or not (p. 449). Vaillancourt (1995),
and Vaillancourt & Bourdeau-Primeau (2002) also addressed the same issues using more
current data. In order to estimate that rate of return, Vaillancourt & Henriques (1986)
examined the tax profile, the earnings profile, the cost of attending university, the
participation and unemployment rate, and the discount rate. The age-earnings profile was
calculated using the OLS regression of log earnings on age and age squared which is
quite similar to but simpler than the models used by Freeman (1979), Welch (1979), or
Dooley (1986) above. However, Vaillancourt & Henriques (1986) did not look at the
cohort size effect.

Furthermore, the effect of large scale education on earnings as a result of the
VRA event in Canada was studied using OLS regression and IV estimation (Lemieux &
Card 2001, p. 329-330). The OLS model consists of the two following equations:
D Si=Xja+uy (S is schooling, X is vector of age, experience, etc)
Q) yi=S;B+Xjy+v; (yisearnings, S is schooling, X is vector of age, experience, etc)
However, this model faces a bias problem due to a correlation between u; and v; since
people with higher wages tend to obtain more schooling (Lemieux & Card 2001, p. 331).
Therefore, Lemieux & Card use the instrumental variables method to fix this bias by
adding the covariate Z; which affects schooling but not earnings in equation (1) & (2)
above. The model will become:

B) Si=Xinx+Zing, +



@) yi=Xiny + Zimy, T &
In this paper, Lemieux & Card (2001) use “potential eligibility for VAR benefits as an
instrument for schooling outcome” (p. 331). They also report the results of OLS and IV
estimates of the return to education using the above models.
4. Results
The results of the above mentioned studies have some common features but also

some differences which may be due to differences in data sets, methods, etc. Most of
these studies except those of Vaillancourt & Henriques (1986) and Lemieux & Card
(2001) focus on the effect of cohort size on earnings which is theoretically predicted to be
negative if we are holding all other things constant. Their empirical results concluded that
a larger entering cohort leads to lower relative wages of new entrants compared to
experienced workers, especially among the groups with higher education which is
consistent with the previously mentioned theory. A lot of studies about the effect of the
Baby Boom generations entering the U.S labour force during the 1970s also confirmed
this result of the negative cohort size effect on earnings (Welch 1979, Freeman 1979,
Dooley & Gottschalk 1984). According to Dooley (1986), Welch and Freeman arrived at
the same conclusions about the effect of the Baby Boom generation’s entry into the
labour market in the U.S:

First, during the late 1960s and the first half of the 1970s, there was a sharp

decline in the ratio of the earnings of young U.S male workers to older ones and

that this decline was more pronounced among university graduates than among

workers with a high school education. Second, these phenomena were caused, at

least in part, by the labour market entry of the baby boom and the especially

rapid growth in the number of university graduates. Finally, it is agreed that

young university graduates suffered more, relative to less educated youth, than
would be warranted by a simple supply shift explanation. (Dooley 1986, p. 144)
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Furthermore, Welch (1979) suggested that the wage loss of the Baby Boom generation
due to that large entrance will diminish over time as they gain more experience.

Berger (1985) re-examined Welch’s (1979) study of the effect of cohort size on
earnings. In contrast to Welch, he concluded that this adverse effect on earnings will
remain throughout the career of a large cohort. It may be caused by Berger’s (1985)
relaxation of Welch’s (1979) model assumption about the speed of transition from
learners to fully-vested workers as mentioned in subsection 3. Also according to Berger
(1985), other studies with different identification assumptions about experience, cohort
size, and period will possibly have different conclusions (p. 573).

Dooley (1986) performed a similar study on Canadian data during the period
1971-1981 which was obviously affected by the Baby Boom generation’s participation in
the labour force. He said these data reveal the wage compression across levels of
education and ages. He also confirmed the decrease in relative earnings between people
with university degrees and those with some secondary education (Dooley 1986, p. 156).
Additionally, the estimated private rates of return to university schooling range are from
7% to 15% depending on different regions in Canada (Vaillancourt & Henriques 1986, p.
454). These rates decreased by 5% from 1971 to 1981 (Vaillancourt & Henriques 1986,
p. 455). The study by Lemieux & Card (2001) of the effect of the VRA program in
Canada also showed a strong effect of policy changes on earnings. They found the
estimated return to schooling using the 1971 Canadian Census data is 15%. However,
according to Lemieux & Card (2001), this rate of return to schooling is only 7% in the

absence of VRA, which is quite close to Vaillancourt & Henriques’s (1986) result.
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In summary, besides the two most important determinants of earnings during the
1970s and early 1980s, which are experience and education, there are some other factors
which can significantly affect earnings. These factors are cohort size, social events, and
expected return on education. Changes in cohort size represent change in the labour
supply, which will affect earnings through the labour market. Some special social events
or changes in policy such as the VRA also affect earnings indirectly through its effect on
the educational entrant rate. In most of the above studies that I have reviewed, the effect
of demographic change on earnings was emphasized a lot. I think the effect of
demographic change may be overestimated because the possibility that people will adjust
their educational investment decision was not taken into account. However, individual
educational investment decisions are normally based on the rate of return to education. In
fact, not all individuals may make a rational decision because most people may not be
able to estimate this return to education. Therefore, I think that is why Dooley (1986)
concluded that the average Canadian is overeducated. Overeducated here means people
over-invest in their education, and thus there is an over-supply of labour at high
education levels. Consequently, their earnings are lower than the earnings they would
receive if they chose the optimal investment in education. In my opinion, because
Canadians during the 1970s and 1980s did not fully take into account the effect of the
Baby Boom generation’s entry into the labour force, they over-invested in education
because of overestimating the return to education.

In the later sections, I will perform the analysis on the wage behaviour during the period
1986-2001 on Canadian data. I will then compare my results on more current Canadian

demographics to these above results in order find out if there is any change and why. Due
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to demographic change and the Baby Boom generation being close to retirement age, the
cohort size is much smaller now. Theoretically, holding other things constant, cohort size
is expected to have a negative effect on earnings. However, because current cohort sizes
are different from those in the past and not all relevant factors - which affect earnings -
are included in my model, I expect that cohort size may not have a negative effect on
earnings for all levels of educational attainment in regression analyses. In other word, a
larger cohort size might raise earnings. Experience, the unemployment rate, and the time

trend are expected to have similar effects on earnings as in the above studies.

III. Data

The data used for the analysis in this paper are from the Canadian Censuses of
1986, 1991, 1996, and 2001, which cover a 15-year period. These are obtained from the
microdata files in the Canadian Census Analyser.* According to the microdata note in the
Canadian Census Analyser, these files consist of samples of 500,434 (in 1986), 809,654
(in 1991), 792,448 (in 1996), and 801,055 (in 2001) which is about 1-3% of the total
population. From each Census microdata file, I obtained a sample which is only 10% of
the total sample. Therefore, I have four samples of 24,227 (in 1986), 19,831 (in 1991),
18,026 (in 1996), and 18,895 (in 2001). These samples contain only applicable or
available observations with certain characteristics which I will discuss later.” I will use

the information about age, wage, highest level of education, and full-time or part-time

* Access through University of Ottawa library website: http://proxy.bib.uottawa.ca:2256/census/.

% Applicable or available observations are the observations that match the variable definition criteria and
that Statistic Canada has information about. For example, the wage and salaries variable is only reported
for individuals aged 15 or older. Therefore, it will not be applicable for people under 15 years old.
Similarly, the highest level of schooling variable is also reported for the population of the age 15 or older.
(this information is obtained from 2001 Census Public Use Microdata File: Individual File Users
Documentation, Statistics Canada 2001)
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work status to calculate all the variables needed for my analysis.® Further details on
calculation and analysis will be discussed later in section IV.

The Canadian Census data are different from the Survey of Consumer Finances
data that were used by Dooley (1986) in the following ways. First, the Census is
conducted at 5-year intervals, while the SCF was conducted every year. This is a
disadvantage of using the Census data since it is hard to discover any trend or provide a
comparison between specific years. Second, before 1981, the SCF only provides
information about the heads of households. This was considered a serious problem with
the SCF since it has no observations that never married or lived with their parents
(Dooley 1986, p. 147). On the other hand, the Census provides information on all
individuals. Although since 1981 the SCF provides information on all individuals, it was
terminated in 1997. Therefore, the use of the Canadian Census data can provide us with
more current information about Canadian earnings.

On the other hand, I still follow very closely Dooley’s (1986) method. As a result,
I have put some limitations on the observations in my samples. First, my samples only
contain individuals between the ages of 20 and 64 which is the same as Dooley (1986). In
my opinion, this age range suits my analysis of people at working age. Since there was a
change in the requirements for high school completion,” I chose the starting age of 20,
instead of 18, to make sure that most people in my sample have completed high school
unless they dropped out. Second, I will conduct an analysis of Canadian male earnings
only. Today, men and women are more equal in working, and thus women’s

discontinuous work patterns are less severe than in the past. However, the women still

® The Shazam econometric software is used for statistical analysis and Excel is used for creating the tables.
7 Students are now required to complete a 12 grade program instead of a 13 grade program to graduate from
high school in Ontario.
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tend to take more time off during their working life than men for maternity leave or other
family issues. Therefore, male earnings can represent earnings in my analysis better since
male age is a more accurate proxy for experience than female earnings. Moreover, I
decide to use male earnings only in this analysis in order to make my results more
comparable to those of the previous studies in the 1970s and 1980s. By comparing my
results with those of the previous studies, I will be able to see how the earnings patterns
have changed. Third, my samples only include observations with positive wages and
salaries which exclude self-employment earnings. Hence, they have a positive number of
weeks worked in the year previous to each Census year. The definition of the wages and
salaries variable for both full-time and part-time workers in the Census does not include
self-employment income or unpaid work. Although my samples include individuals with
and without self-employment income which is not part of the earnings provided by the
Census, there is no need for further manipulation of my obtained samples because I focus
on the effect on earnings which excludes self-employment income. In addition, self-
employment income is very small for full-time workers with positive income in my
analysis. Therefore, I will ignore self-employment income in my analysis. Furthermore,
most of my reports and analysis will be on full-time workers. The data set includes both
full-time and part-time workers and hence, I will still have some reports which include
both types of workers.

I will divide the observations in each sample into different age groups and
educational attainment levels for the descriptive tables. The age groups are the same as in
Dooley’s (1986) study, which has 9 groups: 20-24, 25-29, 30-34, 35-39, 40-44, 45-49,

50-54, 55-59, and 60-64. The educational attainment levels are slightly different from
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Dooley (1986). Based on the information provided by the Census on highest level of
schooling, I will have six groups instead of four as in Dooley’s (1986) study; they are less
than high school, high school or trade certificate, some college without diploma, college
with diploma, some university without degree, and university with degree. The university
degree educational attainment level includes all individuals with bachelor’s, master's, and
PhD degrees. The Canadian Census provides the highest levels of education in fourteen
categories which I think is too many and unnecessary for my analysis. Therefore, I merge
them into six levels of highest educational attainment as mentioned before.®

In order to compare earnings between different Census years, I need to take into
account the inflation rate. Therefore, all my figures on earnings will be in 2001 dollars.
The inflation rates which will be used to convert all earnings to 2001 dollars are obtained
using the inflation calculator tool, which is based on the monthly Consumer Price Index
(CPI), to calculate the inflation rate (Bank of Canada, 2007).° In addition, I also retrieve
monthly aggregate unemployment rates from 1986 to 2001, which will be used for
regression analysis later, from the Labour Force Survey (this can be accessed through
CANSIM II, University of Ottawa library).'

The samples that I am using for my analysis only represent from 0.2% to 0.3% of

the total population.'’ Since each of the observations in the Census data represents many

® For more detail on highest level of schooling as reported in the Canadian Census, see appendix A.

® The Inflation Calculator Tool from Bank of Canada website calculates the average inflation rate from one
year to another using the monthly Consumer Price Index (CPI).

1 CANSIM (Canadian Socio-Economic Information Management System) is a database which provides
time series data about various social and economic aspects in Canada. This database is provided by
Statistics Canada and the University of Ottawa subscribes to it so that faculty, staffs, and students can
access CANSIM II through the library website. By accessing table 2820087 of the Labour Force Survey
estimate (LFS), I obtained the unemployment rate series V2062815 for people of age 15 or over of both
sexes.

' The Census public use files contain a sample from 2% to 3% of Canadian population. My data set only
takes 10% of these samples. Therefore, they only represent about 0.2% - 0.3% of the total population.
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other observations which are not part of those samples, a weight corresponding to each
variable should be used to generate estimations for the whole population (Statistics
Canada, 2001). However, my samples are only 10% of Census data. Therefore, I will use
a re-based weight variable which is computed as follow:
Re-based weight = weight variable in Census * (my sample size/total Census size)

Census is not a stratified sample and the weight variable only varies a little from
30 to 33. Before 1986, there is no weight variable available in the Census and the weights
are assumed to be the same. Therefore, the weight variable should not have significant
effect on empirical analyses. However, [ still use the weight variable to construct data for
the table of empirical results and variables of the regression analysis as it was suggested
in the Census. The purpose of using weight variable is to confirm if weights have any
effect on my results. I will further discuss the use of these weights in the next section

about the model.

IV. Model

My regression equation is based on the following first equation from Dooley
(1986, p.151) with some modifications.

LnEi = Po+piAgei+ B2 Age’ + B3 Us+ st + Ps Agei*t + Bs InCS;

+ B7 InCS;* Agei+ Ps PTM;; + &i¢ 1),

where

Ln E;; = mean of log earnings (annual or weekly) of age group i in year ¢

Age;, Agei2 = level of age and age squared,

U, = aggregate unemployment rate in year t,

InCS;¢= log of the number of observations in age group 7 in year ¢,

t = time trend,
PTM;, = proportion of age group i that usually worked part weeks in year ¢
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(used only for weekly earnings),
g = error terms assumed N(0, 0'2/nit) where n; is the number of observations in
age group i in year ¢. (Dooley 1986, p. 151)

First, I will look at the specification of the above equatioh. Age and age squared
are substitutes for experience and experience squared. These substitutes are more
appropriate for men than for women since men normally have more continuous working
patterns than women. Age squared is put into the equation in order to capture the rapid
earnings growth in early career, especially for individuals with more schooling (Welch
1979, p. 87). The unemployment rate presents how well the economy is doing in general
and thus, its presentation in the equation shows the effect of the economy on earnings.
The log of cohort size variable shows the impact of cohort size on earnings. The time
trend variable takes into account the trend effect and the PTM variable takes into account
part-time or full-time status. Finally, Age*t and InCS*Age are variables which allow for
some nonlinearity in the equation. The purpose of my analysis is to find out the
relationship between education, earnings, age and cohort size. Therefore, the log of
earnings, age, age squared, log of cohort size variables are necessary to be included in my
model.

Second, I will discuss how to construct the variables for the above regression
equation. Unlike Dooley (1986), 1 consider each year as one age group in order to
increase the number of observations for the OLS regressions instead of dividing the age
range from 20 to 64 into 9 groups of 5 years each as Dooley (1986). As a result, | have 45
age groups for each educational attainment level. The data from all of the Census years

are pooled together for the OLS regressions. The cohort size equals the sum of all re-

based weights which correspond to the observations in each of the educational attainment
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levels and the age groups in each of the samples. Because of using the re-based weights,
this cohort size is a better estimation of the number of people in the specific age group of
the whole Canadian population in each of the Census years 1991, 1996 and 2001. This
cohort size also varies with each of the educational attainment levels, age and the Census
year. In addition, the log of earnings is also weighted using this re-based weight variable.
Time ¢ is the year 1986, 1991, 1996 and 2001 when the Census was conducted. The
unemployment rate corresponding to each time period ¢ is the average monthly
unemployment rate for year ¢.

However, the weight variable is not provided in the 1986 Census. Therefore, I
will focus on the regression analyses performed on the 1991, 1996, and 2001 Censuses
only. I still run the regression analysis on all four Censuses of 1986, 1991, 1996, and
2001. The regression on four Censuses will be performed using unweighted data. The
purpose of this is to see the impact of the weight variables on my results. The only
difference between unweighted data and weighted data is how the cohort size is
calculated. In the case of unweighted data, the cohort size is the number of observations
by age and educational attainment levels in each sample from the 1986, 1991, 1996 and
2001 Censuses.

Third, the variable PTM;; is used by Dooley in the case of weekly earnings only
while the Canadian Census provides us with annual earnings only. Therefore, I will omit
this variable from my equation. I first run the regressions for each of the six educational
attainment levels with Dooley’s (1986) equation above except for not including PTMj; in
the equation. Unfortunately, my results using Dooley’s (1986) model show some

evidence of multicollinearity. Except for the regressions for the educational levels
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“college without diploma” and “university without degree”, these models have good
explanatory power with R-squared about or higher than 0.8; but the coefficients do not
yield the expected signs.'? The age variable, which is a substitute for experience, does not
have the positive expected sign and is not significant either. The log of cohort size does
not yield the expected sign either. Therefore, I ran tests for multicollinearity, the results
of which are reported in appendix B. I found that all of the auxiliary R-squared for
regressions of each explanatory variable on all others are above 0.9 which is very high
(see table 10). The highest condition indexes are over 100 for the OLS regressions of all
educational attainment levels (see table 9). These high condition indexes and high
auxiliary R-squareds indicate a severe multicollinearity problem.

In order to correct this multicollinearity problem, I considered dropping some of
the independent variables from this model. The purpose of the interaction terms Age*T
and InCS*AGE in the regression equation is to allow for some nonlinearity. In my
opinion, I think they may not contribute much to the explanatory power of the model.
Therefore, I decided to drop the interaction terms Age*T and InCS*AGE for the purpose
of correcting the multicollinearity problem. My regression equation will be as follows:

LnEi = Bo+piAge+ P2 Age’ + B3 Uc+ st + PsInCSic + &c (2),
where the remaining variables are defined as before. I will estimate this equation and
Dooley’s (1986) above equation separately for each level of education. I will later
compare the results of the regressions using Dooley’s (1986) equation to those using the
modified equation to see the effect of dropping Age*T and InCS*AGE later in the paper.

In the above equation, Dooley (1986) allows for some heteroskedaticity in the

error terms associated with the cohort size. Therefore, I used the Goldfeld-Quandt test to

12 See table 4 for these results.
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test for a specific type of heteroskedasticity associated with the cohort size. In addition, I
also performed the White test, which is the most general test for heteroskedasticity. Both
of these tests have the null hypothesis of homoskedasticity. Their results indicate that the
P-value is close to zero for both tests and for all levels of educational attainment.'” In this
case of an obvious heterokedasticity problem, I think weighted least squares is the most
appropriate estimation method. Therefore, I use a weight which is equal to one over the

cohort size to correct the heteroskedasticity problem.'

V. Discussion of the descriptive and empirical regression analysis
results

1. Descriptive tables

In my opinion, not only regression analyses can tell a story but also descriptive
tables. Before doing regression analyses, I will look for some preliminary results of the
relationship between earnings, education, cohort size, and age in the descriptive tables. In
addition, some possible patterns or distributions are often shown in the descriptive tables
but not the regression analysis.

I prepared three tables 1, 2, and 3 which are similar to the first three tables in
Dooley’s (1986) paper, but based on data from the period 1986-2001. Table 1 presents
the mean of annual earnings for the 1986, 1991, 1996 and 2001 Censuses by age group

and educational attainment level in 2001 dollars. All the means of annual earnings except

" Table 11 provides the test statistics and p-value of two tests for heterokedasticity.

" In Dooley’s (1986) study, his cohort size and earnings are compute using the population weight provided
in the SCF. He allowed for the heteroskedasticsity which associates with the cohort size. His cohort size
and earnings are compute using the population weight provided in the SCF. However, he did not test for
hetoreskedasticity or try to correct it.
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that for the 1986 Census are weighted, using the weight variables provided in each
Census.

The mean of annual earnings for each of the educational attainment levels shows
a similar pattern. The mean of earnings increases with age until the ages of 45 to 54 and
then decreases. This pattern can be seen more clearly by looking at the figure 1, which
consists of graphs based on the data in table 1. In addition, this pattern is consistent in all
Censuses except for the educational attainment level “some university without degree”.
Instead, there is some fluctuation in the means of earnings for individuals with some
university without degree in all Census years. This is not a very surprising result because
there are many reasons for leaving university without getting a degree, such as getting a
good job offer, taking time off, etc. It is possible for some individuals at this level of
education to have very high earnings while others have low earnings. Therefore, it is
possible to have a fluctuating earnings pattern.

Moreover, the peak of earnings, which is between the ages of 45 and 54, is quite
predictable. People normally accumulate experience during their working life and have
sufficient experience by the age of 45 to 54. As a result, they are able to work more
effectively with more experience and earn higher wages. It is interesting that the mean of
earnings decreases from age 55 to 64 despite the fact that this group has the most

experience. One possibility is that people from the age of 55 to 64 may prefer more
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Figure 1: Annual Earnings by Education Levels in 2001 dollars
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Mean of Annual Earnings 1991 (in 2001 dollars)
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leisure, and thus work less. However, the mean of earnings for the age of 50 to 64 does
not always decrease in all of the Census years for people with a university degree. This
suggests that there may be a higher demand for workers with university degree in some
years which depends on the economic boom and bust.

In each level of schooling - university, college, and high school - the mean of
earnings for people with a degree, diploma or certificate is always higher than that for
people without a degree, diploma or certificate in every age group. This result is quite
obvious because an individual with a certificate, diploma, or degree can always get a
better job than if he or she does not have a certificate, diploma, or degree. Table 1 also
shows that the people with higher educational attainment such as some university start at
lower annual earnings at a young age, but their earnings grow much faster later. Thus,
their average earnings over the life time will be higher than those of people with lower
than university educational attainment. This may be another indicator that experience is a
more important determinant of earnings for more highly educated people because as
people with higher education accumulate more experience, their earnings increase faster.
I will discuss this issue in more detail in the next subsections using age-earnings profile.

Table 2 provides changes in means of the log annual earnings for the 1991, 1996,
and 2001 Censuses only which cover the period 1991-2001, because the 1986 Census is
not comparable due to the unweighted earnings. Since change in the log of x is an
estimate of the relative change in x, table 2 also provides the estimated percentage

changes in means of annual earnings. This table does not show any clear relationship

between age and earnings. In general, most groups experience a decrease in real earnings

from 1991 to 2001. Most of this decrease in real earnings happened during the 1991-1996
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period. It is clear that 1991-1996 was a recession period while 1996-2001 was a recovery
period. The change in earnings during the period 1991-2001 is quite different from the
period 1971-1981 in Dooley’s (1986) study. While Dooley (1986) found growth in real
earnings over 1971-1981, especially during 1971-1977, it seems to be a few cases where
there is a growth in earnings in my samples during 1991-2001. For instance, the mean
annual earnings increase by 17% for individuals with some college but no diploma at the
age 20-24, 8% for individuals with a college diploma at the age 55-59, 18% for
individuals with some university but no degree at the age 40-44, and 21% for individuals
with a university degree at the age 20-24 and 54% for individuals with some university
but no degree at the age 60-64. In particular, most of the decreases in earnings are marked
for 1996/1991, especially for the youngest workers and university educated workers. In
brief, the differences between the changes in means of the log annual earnings between
my sample period and that of Dooley (1986) signals that my study using more current
data will not yield the same conclusions with Dooley (1986).

There has been a trend in business process outsourcing (BPO) in the developed
countries including Canada. According to Hijzen (2007), outsourcing is considered to be
“driven by technological development in telecommunication and transportation” which
allow us to shift works to other countries (p.190). Many companies choose BPO in order
to stay competitive by taking advantage of cheap labour cost in developing countries. The
top destinations for BPO industry are India, Canada, Philippines, China, Mexico, etc
(Forey & Lockwood, 2007). It is interesting that Canada is one of the top destinations for
BPO. In fact, the U.S does a lot of outsourcing to Canada due to similarities in language,

culture, time zone, business practice, and education system. However, Canada also does a
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lot of outsourcing to other Asian countries. The net effect of outsourcing in Canada is
beyond the scope of this paper. The BPO activities include various back office functions,
support services, and call centers for many industries such as IT, banking, insurance, etc
(Forey & Lockwood 2007, p. 309).

One of many concerns with BPO is job loss in many developed countries
including Canada. Therefore, in my opinion, the outsourcing activities in 1990s
contributed to job losses, and thus helped to cause the decrease in earnings for young and
university educated workers in Canada in 1991-1996. However, outsourcing is only one
of many factors that contribute to job losses and the earnings declining, because it may
due to recession as well. Outsourcing appears to have hurt certain sectors such as IT and
certain groups of workers such as low skilled workers. A study by Braun & Scheffel
(2007) found evidence that “low skilled workers experience a decline in the union wage
premium when working in industries with high outsourcing intensities” in Germany (p.
12). Since outsourcing appears to affect certain sectors and my analysis does not include
a sector indicator, I decide to ignore the outsourcing issue for simplification purpose.

Finally, table 3 provides the age distribution within each of the educational
attainment levels. The Baby Boom generation in Canada was defined to be born between
the years 1946 and 1960 (Martel & Malenfant, 2007). As a result, they will be between
the ages of 36-55 in 2001, 31-50 in 1996, 26-45 in 1991 and 21-40 in 1986. The shares of
age groups falling into the above age ranges are the highest and this Baby Boom
generation seizes about 60% of the total population in each Census year according to
table 3. Among the groups belonging to the Baby Boom generation, the age group 25-29

has the highest share of 15.96% in 1986, the age group 30-34 has the highest share of
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16.44% in 1991, the age group 35-39 has the highest share of 16.28% in 1996, and the
age group 40-44 has the highest share of 15.66% in 2001. I have noticed that the peak
share of the total Canadian population is moving from one age group in a Census year to
the next age group in the next Census year because the Census is conducted in 5-year
intervals and the age groups are also in 5-year intervals.

Table 3 also illustrates the aging of the Canadian population. This can also be
seen more clearly in figure 2, which shows that the median age has been increasing over
1901-2006, except for the period when the Baby Boomers were born during 1946-1965.
The median age is predicted to keep increasing and will be over 40 in 2011.

Figure 2: Median age 1901-2011 in Canada.

Years
45

as

25

20

1901 g1 1944 1955 1966 1976 1926 1996 2006 2011

Sources: Statistic Canada, Age and sex profile. Retrieved July 22, 2007 from
http://www12.statcan.ca/english/census01/Products/Analytic/companion/age/canada.cfin.

As we move from one Census year to the next, the percentage of population in
each of the age groups within each of the educational attainment levels will be almost
equal to that of the next age group within the same educational attainment level in the
next Census year. For example, there are 16.61% of people at the age 30-34 in the
university with degree educational attainment level in the 1996 Census. The

corresponding figure in the 2001 Census is 16.29% of people at the age 35-39 in the
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university with degree educational attainment level. From 1986 to 2001, within the
university with degree educational attainment level, the age group which has the highest
percentage share is getting older, from 30-34 in 1986, 1991 to 35-39 in 1996, 40-44 in
2001.

The age distribution within the educational level of university with degree has a
similar pattern to the annual earnings. The percentage share increases with age until 30-
34, 35-39 or 40-44 depending on the Census year, and then decreases. This pattern and
the change in the age of the group with the peak share suggests that the age distribution is
shifting toward older age and there will be a lack of workers with university degree in the
next 15 to 20 years due to retirement. In my opinion, the growth rate of the labour force
with university degree will need to be higher than that of other educational attainment
levels in order to meet the demand for highly educated workers. This is also consistent
with a recent Human Resources and Social Development Canada (HRSCD) report on the
labour force. According to HRSDC (2007), the labour force growth rate was 1.7%
between 1996 and 2005, and it is estimated to be 1.3% for 2006-2010 and 0.7% for 2011-
2015. HRSDC (2007) also said this decrease in the growth rate of the Canadian labour
force is caused by lower population growth and a declining rate of labour force
participation as the Baby Boom generation retires. As a result, HRSDC (2007) projected
that the share of the labour force with a college or university education will grow fastest

(see figure 3).
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Figure 3: Share of labour force by educational attainment, actual and projected.

(%) 2005 B 2015
40

354 -

Less than high school High schoos College University
Source: Human Resources and Social Development Canada (2007). Looking ahead: A 10-year Outlook for
the Canadian Labour Market 2006-2015. Retrieved July 12, 2007 from
http://www.hrsdc.ec.ca/en/publications resources/research/categories/labour_market e/sp_615 10 06/LA
06-Supply-29Jan07.pdf.

2. Regression analysis

All my regression analyses will skip observations which have a cohort size equal
to zero.'> This zero cohort size is caused by my small sample, since it is only 10% of the
Census microdata file, or about 0.1% to 0.3% éf the total Canadian population.
Moreover, my samples have some specific characteristics which were discussed in
section III. In tables 4 and 5, I will provide the analyses for full-time workers while I will
provide the analyses for both full-time and part-time workers in table 8. Table 6 and 7 are
the analyses performed on unweighted data. Next, I will discuss the tables of regression
results which used different models and data.

Table 4 provides estimates of Dooley’s (1986) equation (1) using my data from
the 1991, 1996 and 2001 Censuses. I also correct for heteroskedasticity using weighted
least squares with the weight that was described in section IV. Most of the regressions
except those for college without diploma and university without degree have explanatory

power since the adjusted R-squared are about or higher than 0.8. The test of overall

15 The numbers of observations range from 132 to 136 for the regression analyses performed on 1991, 1996
and 2001 Censuses and 176 to 179 for the regression analyses performed on 1986, 1991, 1996, and 2001
Censuses.
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significance shows that all the regressions in table 4 have explanatory power as well.
Although experience may be a more important determinant of earnings for the jobs which
require higher education, it is expected to have a positive effect on earnings regardless of
the type of job such as full-time or part-time, or requiring more or less education.
Therefore, the coefficient associated with age, which is a substitute of experience, is
expected to be positive for all of the educational attainment leveis. Table 4 shows that
these coefficients are negative for the educational attainment levels of high school with
certificate, college with diploma, and university without degree. The t-ratios
corresponding to the age variables show that they are not significant either for the
educational attainment levels of high school without certificate, college without diploma
and university with degree.

As I discussed in the literature review, theory predicts that cohort size has a
negative effect on earnings. This prediction is the same as results in the fore-mentioned
studies which were conducted in the 1970s and 1980s. Therefore, I also expect the cohort
size to have a negative effect on earnings at all educational attainment levels. However,
the coefficients associated with the log of the cohort size variable are positive for high
school without certificate, and college with or without a diploma levels. This reversal of
signs of the coefficient of log of cohort size coefficient may due to the inclusion of the
interaction variables, which lead to collinearity. I will later look at the model without
interaction terms to see if the log of cohort size coefficient yields negative sign.

The coefficients corresponding to the age and log of cohort size variables indicate
that Dooley’s (1986) model may not explain current Canadian earnings best. Therefore, I

will next look at the results of the regression analysis using the modified model in table 5.
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This table provides the estimates of the modified model using the 1991, 1996, and 2001
Census.

First, if we compare the R-square and adjusted R-square for each of the
educational attainment levels, we will see that they decrease only a little from table 4 to
table 5. This implies that the Age*t and InCS*Age terms in Dooley’s (1986) model do
not contribute much to the explanatory power of the model. It also means that my
modified model has explanatory power which is consistent with the test of significance
results in table 5.

Second, the modified model appears to explain current earnings better because its
variables seem to yield the expected signs. It appears that the variables yield expected
sign without the interaction terms. Its regression results fit my primary expectation that
the experience will have a positive effect on earnings for all levels of educational
attainment. In table 5, the coefficients corresponding to the age variables are positive and
those corresponding to age squared are negative for all of the educational attainment
levels. The age and age squared variables are significant at the 5% of significance levels
in all six regressions. Table 5 shows that keeping other things constant, if age increases
by 1, the log of earnings will approximately increase by 12.12% for high school without
certificate, 12.9% for high school with certificate, 13.43% for college without degree,
18.06% for college with degree, 13.95% for university without degree, and 14.38% for
university with degree or higher. However, these are only approximations because age-
squared also changes as age is changing. Therefore, I decided to analyze the age-earnings
profile to see the effect of age, which is a substitute of experience, on earnings taking age

squared into account.
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The age-earnings profile for each educational attainment level is computed using
the method introduced by Berndt (1991, p. 199-200). I fix all other variables in the
equation (2) at the sample mean. I allow age to have a value from 20 to 60 and compute
the log of earnings using the equation (2) with the coefficients equal to the estimations in
table 5, then take the exponent of the log of earnings value to get earnings. These results
are used to graph the age-earnings profile for each of the educational attainment levels in
figure 4. This figure shows that earnings are concave functions of experience. The steeper
slope of age-earnings curves suggests earnings grow faster with experience which in this
case is represented by age. Alternatively, the steeper the slope of the age-earnings curve
of an educational attainment level, the more important experience is as a determinant of
earnings for people at that educational attainment levels. In general, the slope is steeper
for higher educational attainment levels. Based on the figure 4, we can see that people
with higher education start with a lower wage in their youth but their earnings grow much
faster and keep growing over a longer period. Consequently, the peak of the curve is
higher and more to the right for higher educational attainment levels. If we compare age-
earnings profile of the university with degree level with other levels, this relationship is
shown especially clearly. Therefore, experience is a more important determinant of
earnings for highly educated workers, especially for those with a university degree,
because they normally have jobs that require a great deal of knowledge and experience.

Third, the unemployment rate and time trend represent impact of the business
cycle and how the Canadian economy can affect earnings in general. I assume that the
unemployment rates are the same across sectors and educational attainment levels in each

year because the unemployment rate is not available by sector and education level
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categories. A higher unemployment rate indicates that the economy is not doing well
overall and thus will lower earnings. Most of the coefficients corresponding to the
unemployment rate variables in table 5 have the expected negative sign, except in the
regressions for the high school with certificate and college without diploma levels.
However, only two of the six coefficients, which are those in the regressions for high
school without certificate and university without degree, are significant at the 5%
significance level. These coefficients only provide raw estimations of the Canadian
economy impact on earnings because the unemployment rates differs across sectors and
there may be economical booms in some sectors while there are economical busts in
other. The coefficient of the time trend variable does not have the same sign over all
education levels. It is only significant at the 5% significance level in the regressions for
college without diploma and university with degree levels. The negative coefficient of the
time trend conflicts with the hypothesis that there is a shortage of university educated
workers. However, this shortage will be more significant in the future when all of the
Baby Boom generation retires. In my study period, most of them were still working and
the demand for highly educated workers depends on the boom and bust of the Canadian
economy.

Finally, let me discuss the log of cohort size in this modified model. After
analyzing tables 1, 2, and 3, I think that cohort size may not always have a negative effect
on earnings for all of the educational attainment levels. This expectation is different from
Dooley’s (1986) results that larger cohort size will lower earnings. The effect of cohort
size on earnings should be negative if holding all other relevant determinants of earnings

constant. Therefore, my different expectation of the impact of cohort size on earnings
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may be explained by the following factors. First, the demographic structure is changing
over time. In fact, the demographic structure of my study period 1986-2001 is different
from Dooley’s (1986) period 1971-1981. In my period 1986-2001 of analysis, a
significant change in the labour force is the retirement of the Baby Boom generation
instead of their entry into the labour force during 1971-1981. Consequently, there is a
lack of labour supply especially for jobs which require college or university education.
Therefore, I expect that the coefficient corresponding to the log of cohort size to be non-
negative for the university education level. Second, not all of the relevant determinants of
labour demand are included in my model. As fore-mentioned in section V, I have
dropped some variables which represent nonlinearity in the model. Earnings are also
determined by the boom and bust of various sectors in Canadian economy. I also
performed the regression analyses for each of the educational attainment levels without
considering the possible interaction between educational levels. According to Berndt
(1991), individuals’ abilities are likely to correlate to schooling and thus the omission of
ability may lead to biased estimation (p. 166). In fact, my model did not include
individual ability as a determinant of earnings. Third, the unemployment rate may vary
with age, education level, or sectors.

Three of the coefficients of the log of cohort size are significant at the 5%
significance level: those in the regressions for high school without certificate, college
without diploma, and university with degree educational attainment levels. They are
negative except for the university with or without degree levels. In comparison to table 4,

the results regarding the log of cohort size are quite different. However, they confirm my
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prediction that cohort size will not have negative effect on earnings for the university
with degree level.

Table 5 indicates that if the log of cohort size increases by 1, the log of earnings
will increase by 0.16390 for the university with degree educational attainment level.
Alternatively, the elasticity of earnings with respect to the cohort size is 0.16390, which
is quite small. This small elasticity means the shortage of university educated workers is
currently small. This is because the majority of the Baby Boom generation is still
working. In addition, the t-ratio corresponding to the log of cohort size for the university
with degree educational attainment level indicates that it is significant. Although the
coefficient of the log of cohort size in my model is not significant in most of the
regressions, it confirms the predictions based on table 1, 2, and 3 that there is a lack of
highly educated workers, especially with a university education. On the other hand, the
coefficients corresponding to the log of cohort size are negative in four regressions for
the high school and college levels, with or without degree. Another possible cause of the
non-negative log of cohort size coefficient is the increase in demand for highly educated
workers, which is not captured by this variable.

In comparing the regression analysis results using Dooley’s (1986) model in table
4 to those using the modified model in table 5, the age variable performs better in the
modified model since its coefficients have the expected positive sign and they are
significant at the 5% significance level for all educational levels. The log of cohort size
also performs better since it explains increase in demand of workers with university
education. The coefficients of the unemployment rate variable are almost the same in

both table 4 and 5 in terms of their signs and significance.
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In summary, my estimated modified model has a different conclusion from
Dooley’s (1986) that larger cohort size will lower earnings. In fact, my results show this
conclusion is only right for college and high school level. Cohort size actually has
positive effect on earnings for people with university education. This confirms my
prediction of the lack of highly educated workers and indicates that Canadians are not
overeducated.

I also perform regression analyses on the unweighted data from the 1991, 1996,
and 2001 Censuses (see the results in table 6). The data on earnings are not weighted
using the weight variable provided in the Census because there is no weight variable in
the 1986 Census. The cohort size is the number of observations in each sample. The
purpose of doing this analysis is to see the effect of the weight variable on my estimation.
Since the weight variable ranges from 30 to 33, its effect should not be significant.
However, the results in table 6 show that the weight variable affects the performance of
the log of cohort size variables for which the sign and significance changes from table 5
to table 6. This is surprising result which is different from my expectation that the weight
would not affect the empirical analysis because it only varies a little across all
observations. However, a little variation in the weight may cause a significant change in
the cohort size since it is sum of the all the weights corresponding to each observation in
a group by age and education. Therefore, the regression analysis results of the log of
cohort size are different from table 5 to table 6. On the other hand, the results for other
coefficients do not change much. These results in table 6 are similar in table 7 which

provides the estimations of my modified model using the unweighted data from all four
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Censuses. I can basically draw the same conclusion about the effect of experience on
earnings in the modified model, but the cohort size effect on earnings is different.
Finally, table 8 provides the estimation of the modified model using the 1991,
1996, and 2001 Census. Unlike tables 4, 5, 6, and 7, which provide the regression
analyses for full-time workers only, table 8 uses both full-time and part-time workers in
my samples for the regression analysis. The process of preparing the data for these
regressions was similar to those for table 4 and 5, but includes both full-time and part-
time workers’ earnings in calculating the mean of annual earnings by educational
attainment level and age. In addition, the part-time wage used in the analysis does not
include self-employment income according the Census definition of the income variable.
In table 8, the coefficients corresponding to the experience variable are positive and
significant at the 5% significance level in all six regressions, and the magnitudes are
close to those in table 5. It indicates that experience has a positive effect on earnings
regardless of part-time or full-time jobs. In addition, the coefficients corresponding to the
log of cohort size variable are significant in the three regressions for high school, college,
university without certificate, diploma or degree and not significant in three regressions
for high school, college, university with certificate, diploma or degree at the 5%
significance level. In the regression for university with degree or higher level, the

coefficient of the log of cohort size is positive, which is the same as the result in table 5.
VI. Conclusion

My paper has provided an updated picture of Canadian earnings. It also reveals

the changes in the relationships between earnings, education, and experience of Canadian
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men using four samples of data from the Canadian Census during the period 1986-2001.
By comparing my results with the results in the literature review, I can see the differences
between current earnings patterns and those of the 1970s and the 1980s.

Based on the empirical results and the analyses in section V, I can conclude the
following points. First, higher education leads to higher average lifetime earnings.
Second, experience always has a positive impact on earnings regardless of the
educational attainment level and whether the job is full-time or part-time. However, the
effect of experience on earnings is larger for jobs which require higher education. Third,
cohort size does not always lower earnings. The cohort size has a positive effect on
earnings for the university level and a negative effect on earnings for the high school and
college levels. The positive impact of cohort size on earnings indicates a lack of labour
supply for the jobs which require university education or too much workers with
incomplete qualification for these jobs. The combination of cohort size and experience
impacts on earnings leads me to another important result: Canadians are not
overeducated. These results are different from Dooley’s (1986) conclusions that there is a
decline in relative earnings between people with a university degree and people with less
than a university education and cohort size has a negative effect on earnings (p. 156).
Consequently, he concluded that Canadians are overeducated. I instead study the age-
earnings profile, descriptive table and regression analyses based on the human capital
model and come to the opposite result regarding the overeducated issue. Fourth, the
weight variable in the Census which is used to generate population estimates affects how

cohort size is measured, and thus affects the regression analysis results.
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In this paper, I mainly look at labour supply in order to focus on the impact of
cohort size and experience on earnings. In fact, labour demand also has some effects on
earnings and the labour force structure. Jobs which have higher labour demand normally
have higher relative earnings. As a result, people will take this into account when making
decisions about their education and job. Differences in labour supply and demand across
sectors also affect earnings and flow of the labour from one sector to another. Therefore,
I think labour supply, individuals’ decision on educational investment, decisions on the
type of jobs to pursue, the expectations on earnings, and differences across various

sectors should be considered in analyzing the pattern of earnings.
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Appendix A

This table provides the highest level of education for population 15 years of age or

higher. There are 14 levels in total.

Code Description Counts Includes
g9 Not applicable 155,094 | Persons less than 15 years of age
1 Less than Grade & 14,056
2 Grades51ic 8 49,390
3 Grades 910 13 138,894
4 Secondary {(high) school graduation 91,053
certificate
5 Trades ceriificate or diploma 22,805
College:
6 Without trades or college certificate or 41,694
diploma
7 With trades ceriificate or diploma 43,085
8 With college certificate or diploma 78,335
University:
9 Without certificate, diploma or degree 28,393
10 With university or college certificate or 38,827
diploma
11 With bachelor or first professional degree 68,815
12 With certificate or diploma above bachelor 10,346
level
13 With master’s degree(s) 17,323
14 With earned doclorate 3,545

Source: This appendix is obtained from Statistic Canada (2001). 2001 Cencus Public Use Microdata File:

Individual File Users Documentation (p. 113). Retrieved June 8, 2007 from
http://proxy.bib.uottawa.ca:2 199/census/document/microdef2001.html.

My definition of highest levels of education based on the above table

Highest level of educations

Corresponding code in the Census

High school without certificate 1,2,3

High school with certificate 4,5

College without diploma 6

College with diploma 7,8

University without degree 9

University with degree 10,11,12,13, 14
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Appendix B

TABLE 9: Condition indexes

Education Attainment Levels

Highschoal College University
without with without with without with
certificate  certificate degree degree degree degree
highest CI 5401200 1851 1863 2038 1863 2152
TABLE 10: Auxiliary R-squared
Education Attainment Levels
Highschool College University
without with without with without with
Independent variables certificate  certificate degree degree degree degree
AGE 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
AGE? 0.9932 0.9951 0.9939 0.9972 0.9946 0.9980
u 0.1189 0.1297 0.0905 0.0560 0.2838 0.0379
Time (1) 0.9386 0.9376 0.9156 0.9170 0.9203 0.9227
AGE*t 1.0000 1.0000 1.0000 1.0000 1.0000 0.9141
InCS 0.9470 0.9782 0.0989 0.9492 0.9817 0.9141
InCS * AGE 0.9993 0.9796 0.9972 0.9965 0.9957 0.9953
These results in table 9 and 10 were obtained from the tests performed on regressions in table 4
Table 11: Tests for heteroskedasticity
Education Attainment Levels
Highschool College University
without with without with without with
Independent variables certificate  certificate degree degree degree degree
Goldfeld-Quant test
test statistic 607.9000 3.0690 2.8310 6.2070 194.5000 7.6870
P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
White test (with X, squares of X varibales, all cross product of independent variables)
based on R?
test statistic . _ . . . .
P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
based on SSR
test statistic . . - - _ .
P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

These results in table 11 were obtained from the fests performed on regressions in table 5

Naote: (*), (**) the test statistics for White test are so large that their exact figures are not provided in Shazam

X is a vector of independent variables

*)
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